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Influence of the Hydrogen Ion Concentration of the
Culture Medium on the Development of the Coffee
Tree, Coffea arabica, 666

Cambage (R. H.), [death], 101 ; [obituary article], 286 ;
The Outbreak of Springs in Autumn, 115

Cameron (Prof. A. T.), A Textbook of Biochemistry : for
Students of Medicine and Science, 159

Campbell (M. R.), Late Geologic Deformation of the
Appalachian Piedmont as determined by River
Gravels, 1003

| Canneri (G.), The Separation of Pure Yttrium from

Yttrium Earths, 190

Cannon (Prof. H. G.), and Dr. 8. M, Manton, Crustacean
Feeding Mechanisms, 738

Canti (R. G.), and F. G. Spear, The Effect of Gamma
Irradiation on Cell Division in Tissue Culture in vitre,
745

Cargill (Miss H. K.), Dr. L. Hawkes, and Miss J. A.
Ledeboer, Intrusions of South-Eastern Iceland, 258

Carne (W. M.), Bitter Pit Disease, 812

Caron (H.), and L. Vanbockstael, A New Isomorphous
Series of Fluorine Compounds, 666

Carpanese (T.), The Prochlorite of Monte Rosso di Verra,
667

i

Carpenter (Dr. G. D. Hale), Mimicry, 661

Carpenter (Sir H. C. H.), An Ancient Spearhead, 906 ;
Invisible Oxide Films on Metals, 682

Carr (F. H.), The Study and Manufacture of Synthetic
Drugs, 696

Carr (J. L.), Electric Meters, 254

Carrelli (A.), A New Phenomenon of Diffusion, 190 ;
Broadening of Bands by Resonance (1), 783 ; (2), 858 ;
The Longitudinal Distribution of Photoelectrons, 836 ;
The New Diffusion Phenomenon ;: The Raman Effect,
746 ; The Theory of Sensitised Fluorescence, 434

Cartan (Prof. E.), Legons sur la géométrie des espaces de
Riemann, 441

Carter and Hoskins, Solubility of lodine in Solution of
Halides, 851

Carter (Dr. G. 8.), Mimicry, 713 ; and L. C. Beadle, and
others, Fauna of the Paraguayan Chaco Swamps, 394 ;
and L. C. Beadle, Respiratory Adaptations among
Fishes of the Swamps of the Paraguayan Chaco, 782

Carter (H. J.), Revision of Hesthesis (Cerambycid)
together with description of a New Genus and Species
of Buprestidse, 34

Cassen (B.), The Distribution Law in Locally Rapidly
Fluctuating Fields which are steady when averaged
over a Sufficient Time Interval, 35

Cassina (U.), The Conception of Limits, 500

Caswell (Prof. A. E.), An Outline of Physics, 379

ten Cate (J.), Animal Hypnosis, 775

Caton-Thompson (Miss (.), Neolithic Fayum Pottery, 470

Cave (Capt. C. J. P.), The Green Flash, 607

Cave (H. M.), The Number of High Velocity 3-rays, 513

Cave (Prof. T, W.), [death], 882

Caven (Prof. R. M.), and Dr. J. A. Cranston, Symbols and
Formula in Chemistry : an Historical Study, 371

Cayeux (L.), Existence of Fresh-water Spongoliths in the
Gard Coal Basin, 113 ; The Conditions of the Silurian
Sea with Graptolites in Normandy, 930

Chabrolin (C.), The Decay of the Inflorescence of the Date
Palm (Khamedj), 700

Chaix (Prof. E.), [death], 806

Chalonge (D.), and M. Lambrey, The Continuous Spectrum
of the Hydrogen Tube, 857 N

Chamberlin (Prof. T. C.), The Two Solar Families : the
Sun’s Children, 555

Chapman (A.), [obituary article], 324; Retrospect :
Reminiscences and Impressions of a Hunter-Naturalist
in Three Continents, 1851-1928, 521
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Chapman (A. W.), Preparation of Substituted Diphenyl-
amines, 851

Chapman (D. L.), and W. K. Hall, The Catalysis by Silver
of the Union of Hydrogen and Oxygen, 8§94

Chapman (F.), Cyprea gastroplaz McCoy, 702 ; On a New
Species of Capulus found attached to a Pterygolus
Carapace, 702 ; On some Trilobites and Brachiopods
from the Mount Isa District, North-West Queensland,
702 ; retirement from the National Museum, Mel-
bourne ; work of, 7569

Chapman (F. M.), Nesting Habits of Oropendolas, 388

Chapman (Prof. 8.), awarded the Adams prize of Cam-

: bridge University, 699 ;: Solar Streams of Corpuscles

and Magnetic Storms, 811 ; The Theory of the Solar
Diurnal Variation of the Harth’'s Magnetism, 229 ;
and J. M. Stagg, The Variability of the Quiet-day
Diurnal Magnetic Variation at Eskdalemuir and
Greenwich, 229

Chapman (Lt.-Col, T. H.), The Employment of Rubber
for Roads, 61

Chariton (J.), and C. A. Lea, Counting Scintillations, 259 ;
The Counting of Scintillations produced by Alpha-
Particles (Parts 1-3), 150

Charlesworth (J. B.), awarded the Anthony Wilkin
studentship in arch®ology and anthropology of
Cambridge University, 999

Charlesworth (Prof. J. K.), The Glacial Retreat in Iar
Connaught, 965; The South Wales End-Moraine,
300; Dr. A. W. Stelfox, Prof. R. A. 8. Macalister,
and Dr. R. Lloyd Praeger; E. K. Tratman, Paleo-
lithic Man in Ireland, 757

Charpy (G.), and L. Jacque, The Reduction of the Sulphates
of the Alkaline Earths in Metallurgical Operations,
478

Chatley (Dr. H.), Studies in Molecular Force, 440

Chattock (R. A.), Pulverised Fuel in Power Stations, 851

Cheatle (A. H.), [death], 882

Cheel (E.), Further Notes on the Genus Boronia, 514

Cherbuliez (E.), and P, Plattner, A New Method of Separa-
tion of the Amino Acids in the Form of their Acetyl
Esters, 746 ; and S. Ariel, A New Method of Dis-
integrating the Proteids and the Problem of the Size
of the Molecules of the Scleroproteins, 746

Chevalier (A.), The Degradation of Tropical Soils caused

y Bush Fires, 189

Chignell (N. J.), The Use and Abuse of Formulzwe, 147

Childe (Prof. V. Gordon), The Most Ancient East: the
Oriental Prelude to Huropean Prehistory, 559

Chodat (F.), The Role of Plants in the Atmometric Equili-
brium of their Phyllospheres, 114

Chodat (R.), The Theory of Generalised Mutation and
Mutations in Chlorella rubescens, 746

Chree (late Dr. C.), Magnetic Disturbance and its Relations
to Aurora, 989

Christy (A.), A New Titanium Band System 873

Church (Major A. &.), Science and Life, 6

Clark (Prof. A. J.), Comparative Physiology of the Heart,
199

Clark (C. H.), the late, gift for a lectureship in the history
and progress of preventive medicine and tropical
hygiene in London University, 336; gift to the
National Institute of Industrial Psychology, 325

Clark (J. E.), I. D. Margary, R. Marshall, and Capt. C. J.
P. Cave, Report on the Phenological Observations in
the British Isles, Dec. 1927 to Nov. 1928, 930

Clark (B. M.), Piles of Pebbles on Beaches, 279

Clark (Prof. W. H. Le Gros), appointed professor of
anatomy at St. Thomas’s Hospital Medical School,
336

Clark (Prof. W. M.), The Determination of Hydrogen Ions.
Third edition, 372

Clarke (Dr. B, L.), The Romance of Reality : the Beauties
and Mysteries of Modern Science, 361

Claude (G.), The Utilisation of the Thermal Energy of the ;

Sea, 433

Clementi (A.), Investigations on Arginase (7), 1002

Clerici (E.), Applicability of Isopyknomeric Analysis to
Auriferous Rocks, 266

Cloos (H.), Bau und Bewagung der Gebirge in Nord-
amerika, Skandinavien, und Mitteleuropa, 375

C. (N. R.), The Understanding of Relativity, 161

Coatman (Prof. J.), appointed professor of imperial
economic relations at the London School of Economies,
929

Cobb (Dr. I. G.), The Glands of Destiny (A Study of the
Personality), 239

Cockeroft (J. D.), Skin Effect in Rectangular Conductors
at High Frequencies, 229

Cockerell (Prof. T. D. A.), Insects Flying to Ships, 528 ;
The Spread of Scale Insects and their Parasites, 835

Coe (R. T.), A Portable Electric Harmonic Analyser, 621

Cofman (V.), and H. B. De Vore, Changes in Nitrocellulose
when Exposed to Light, 87

Colin (H.), and M. Simonet, The Viscous Fermentation of
the Frozen Beet, 700

Collard (J.), A Theoretical Study of the Articulation and
Intelligibility of a Telephone Circuit, 24

Collet (L. W.), and E. Paréjas, The Geology of the Hocken-
horn, 858 ; and G. Rosier, A New Crystalline Wedge
in the Inner Faflertal (Létschental), 858

Collings (H. D.), Wooden Dolls from West Africa, 388

Colonnetti (G.), The Theory of Elastic Co-actions and its
Technical Applications (3), 302

Comber (Prof. N. M.), Agricultural Education, 566

Comel (M.), Analysis of the Oxygen Absorption Curve of
Muscle Pulp as a Function of the Hydrogen Ion
Concentration, 266

Conant (Prof. J. B.), Organic Chemistry : a Brief Intro-
ductory Course, 274

Coniglio (Prof. L.), Hydrates of Cadmium Sulphate, 695

Constable (Dr. F. H.), An Apparatus for the Study of
Gas Reactions on Electrically Heated Films of Known
Area, 433 ; Invisible Oxide Films on Metals, 569

Constant (F. W.), Magnetic Properties of Isolated Atoms
of Cobalt, 943

Conti (G. A.), Colorimetric Observations made during the
Total Eclipse of the Sun on June 29, 1927, 966

Conway (Prof. A. W.), and Prof. J. L. Synge, Hamilton’s
Contributions to Geometrical Optics, 349

Cooke (May Thacher), The European Starling in North
America, 887

Copeland (E. B.), Leptochilus and Genera confused with it,
813

Corbin (P.), and N. Oulianoff, Geological Map of Mont
Blane, 813

Corlin (A.), Cosmic Rays, 472

Cornet (Prof. J.), [death], 918

Cornish (Dr. Vaughan), Landscape at the Royal Academy,
722 ; On Linguistic Frontiers in the Borderlands of
German Speech, 112

Cornubert (R.), and C. Borrel, Anomalies of Condensation
and of Cyclisation, 700

Corrie (F. E.), Iodine for Livestock, 255

Cory (R.), appointed librarian of the Royal Institution, 602

Coster (Prof. D.), I. Nitta, and W. J. Thijssen, The Fine
Structure of the Normal Scattered Molybdenum
Ka-Radiation from Graphite, 642

Coulter (Prof. J. M.), [death], 58 ; [obituary article], 171

Cournot (J.), The Influence of the Dimensions of the Test
Pieces in Measurements of the Viscosity of Metal-
lurgical Products, 745

| Coustal (R.), The Permanent Luminescence of Certain

Crystallised Salts of Uranium, 114; and F. Prevet,
A New Method of Preparing Phosphorescent Zinc
Sulphide, 590

Coventry (B), [death], 215

Coventry (W. B.), The Mechanics of Rowing, 444

Cowen (C. W.), Presidential Address to the National Union
of Teachers, 549

Craft (F. A.), The Physiography of the Wollondilly River
Basin, 398

Cramer (Dr. W.), Fever, Heat Regulation, Climate and the
Thyroid-Adrenal Apparatus, 125 ; Thyroid and Tem-
perature in Cold-blooded Vertebrates, 872

Craveri (Prof. C.), Dizionario di sinonimi e composti
chimici con relative formole e pesi molecolari e le
terminologie : chimica, farmaceutica, alchimistica,
239

Creighton (Prof. H. J.), Principles and Applications of
Electro-Chemistry. Second edition. In 2 Vols.
Vol. 1, 201

Crew (Prof. F. A. E.), Biology and Education, 54
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Crivelli (E.), L'industria chimico-metallurgica del solfato
di rame e le miscele cupriche funghicide ed anticritto-
gamiche, 561

Crommelin (Dr. A. C. D.), Annual Visitation of the Royal
Observatory, Greenwich, 891 ; Babylonian Astronomy
and Chronology, 902 ; elected president of the Royal
Astronomical Society, 255 1%

_ Crooke (A.), and T. Thomson, awarded part of the Williams
Prize of the Iron and Steel Institute, 387 Y

Crowden (Dr. G. P.), appointed lecturer in applied
physiology at the London School of Hygiene and
Tropical Medicine, 186 y

Croxford (J. W.), Differential Halogen Absorption of Oils
and Fats, 818

Cruickshank (W.), ‘ Voice-frequency ’ Telegraphs, 289

Crump (C. G.), History and Historical Research, 377

Culin (8.), [death], 818

Culpin (Dr. M.), Noise and Hearing, considered from the
Psychological Point of View, 655

Curie (Mme. Iréne), The Measurement of the Active De-
pn;it. of Radium by the Penetrating 5-Radiation,
18

Curie (Mme. P.), The Probability Curves relating to the
Action of the X.rays on Baeilli, 230

Curie (M.), and A. Lepape, The Dielectric Cohesion of the
Rare Gases, 151

Curjel (W. R. C.), A New Type of Alum, 206

Curtiss (L. F.), An Optical Method for Analysing Photo-
graphs of a-Ray Tracks, 529

Cussons, Ltd. (G.), Area-Computing Scale, 777

Cuthbertson (N. D.), Nature Rambles for the Blind,
291

Czerny (M.), Raman Optical Effect, 544

D'Achiardi (G.), Mode of Formation of Mimetic Groups
of Dachiardite, 783

Daly (Prof. R. A.), The Bushveld Complex of the Trans-
vaal, 427

Damianovitch (H.), The Action of Helium upon Platinum,
626 ; and J. J. Trillat, The Action of Helium on
Platinum, 745

Dana (R. W.), conferment upon, of the Legion of Honour,
773

Dancer (J. B.), The work of, 219

Dangeard (P.), The Favourable Action of Potassium
lodide on Iodovolatilisation, 114

Daniel (A. M.), elected a member of the Athensum Club,
617

Daniel (L.), The Resistance to Cold of the Descendants
of Artemisia Absinthium grafted on Chrysanthemum
frutescens, 819

Dannevig (A.), Lobster Culture, 258

Darbord (R.), A Mercury and Oil Manometer, 189

Darling (Prof. C. R.), Domestic Grates and Coke, 471

Darmstaedter (Dr. E.), The Discovery of Ether, 145

Dart (Prof. R. A.), elected a corresponding member of the

: Ttalian Society of Anthropology, Ethnology, and
Comparative Psychology, 885; The Bronze Age in
Southern Africa, 495

Darwin (Prof. C. G.), A Collision Problem in the Wave
Mechanics, 782 ; The Electromagnetic Equations in
the Quantum Theory, 203

Darwin (Major L.), Eugenics, 288

Das (Pauchanon), Raman Effect and Fluorescence, 607

Daure (P.), The Secondary Radiations observed in the
Molecular Diffusion of Light (Raman effect), 189

David (Sir T. W. Edgeworth), Pre-Cambrian Life, 659

* Davidson (E.), [death], 420

Davidson (M. E. McLennan), Breeding and Migrations of
the Ele]i) ant Seal, 887

Davies (L. P.), The Soft X.ray Emission from various
Elements after Oxidation, 894

Da.vi;bﬂ_g(Dr. W. M.), Hibernation of Lucilin sericata, Mg.,

5

Davis (M. N.), Electron Reflection from Cobalt, and
Electron Waves, 680

Dawkins (Sir William Boyd), [death], 138; [obituary
article], 284

Dawson (Prof. H. M.), and . Claxton, The Miscibility of
Phenol with Aqueous Solutions of Electrolytes, 477

Deaglio (R.), The Volta Effect in Air and Moist Surface
Films, 34

Dean (Prof. Bashford), [obituary article], 99

Dean (Prof. H. R.), elected Master of Trinity Hall, Cam-

bridge, 780
Dearing (A. W.), and E. E. Reid, Alkyl Orthosilicates,
145

Deb (Suresh Chandra), Spectrum of Doubly Ionised
Bromine, 244 ; Spectrum of Trebly Ionised Bromine,
981

De Caro (L.), Energy of Growth of Sterigmatocistis Nigra,
266 ; The Isoelectric Point of Myoprotein and the
Regulating Power of Muscular Juice, 667

Dejardin (G.), The Progress realised in the Preparation
and Use of Thermionic Cathodes, 746

Dejean (P.), Mechanical Properties as a Means of following
the Transformations of Brasses, 230

Delanoé (P.), The Presence of the Ornithodorus of Morocco
in the Burrows of Porcupines and Foxes and in
Human Habitations, 745

Delaplace (R.), Some Chemical Phenomena connected
with the Contraction of Hydrogen in Discharge Tubes,
590 ; and G. Rebiére, The Irradiation of Ergosterol,
895

De Man (Dr. J. G.), Decapoda of the Siboga Expedition,
542

Demolon (A.), and G. Babarier, The Conditions of Forma-
tion and Constitution of the Argilo-humic Complex
of Soils, 550

Denison-Pender (Sir John Denison), [death], 420

Denman (R. P. G.), The Development of Loud Speakers,
466

Dennis and Hunter, Germanium Dichloride, 889

Denny-Brown (Dr. D.), On the Nature of Postural Reflexes ;
The Histological Features of Striped Muscle in
Relation to its Funectional Activity, 188

Dent (F. J.), appointed gas research chemist in the
Department of Coal Gas and Fuel Industries of Leeds
University, 335

Deodhar (Dr. D. B.), Raman Effect and the Spectrum of
Hydrogen, 694

Deodhar-(G. B.), X-ray Pattern of Metallic Crystals, 909

Deperét (Prof. C.), [death], 918 ;

Deslandres (Dr. A.), Simple Relations between the Most
Intense and Highest Radiations of the Chemical
Elements in the Photosphere of the Sun, 589

Devaux (J.), The Actinometric Study of the Penetration
of the Solar Energy Flux at the Interior of some
Pyrenees Glaciers, 819; The Measurement of the
Absorption Factor of the Surface of some Pyrenees
Glaciers for the Solar Radiations, 700

Devoto (Prof. L.), The Results from the Institution of
Summer Time, 656

Dewey (Dr, Jane M.), Temperatures of Positive Ions in a
Uniformly Ionised Gas, 681

D. (H.), The Meaning of Relativity, 84

Dhavale (D. G.), The Arc Spectrum of Phosphorus, 799

Dieke (Dr. G. H.), Difference between the Absorption and
the Raman Spectrum, 564; Perturbations in the
Band Spectrum of Helium, 446 ; Properties of the
Terms of the Helinm Molecule, 716 ; Structure of the
Band Spectra of the Hydrogen and Helium Molecules,

79

Diénert (F.), and P. Etrillard, The Sterilisation of Water
by Chlorine, 626

Dienes (Dr. P.), appointed University reader in mathe-
matics at Birkbeck College, 511

Diller (J. 8.), [death], 58

Dillon (Prof. T.), An Iodine Liberator from Laminariz, 161

Di Mattei (P.), and F. Dulzetto, Histochemical Demonstra-
tion of Glutathione and its Distribution in certain
Organs, 302

Dines (L. H. G.), An Analysis of the Changes of Tempera-
ture with Height in the Stratosphere over the British
Isles, 700; Rise and Fall of the Tides, 945; The
Dines Float Barograph, 70

Dines (J. 8.), Significant Figures in Speed Records, 835

Dines (the late W. H.), proposed memorial to, 653;
and L. H. G. Dines, Monthly Mean Values of Radia-
tion from Various Parts of the Sky at Benson, Oxford-
shire, 700
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Dingle (Prof. H.), The Analytical Approach to Words-
worth, 920

Dinsdale (A.), Television. Second edition, 373

Dirae (Dr. P. A. M.), appointed a lecturer in mathematics in
Cambridge University, 929; Quantum Mechanics, 776

Dive (P.), Existence of a Permanent Regime of Rotation
in a Heterogeneous Fluid with Ellipsoidal Stratifica-
tion, 114; Internal Movements of the Terrestrial
Fluid, 338

Dixon (B. E.), Determination of Small Quantities of
Beryllium in Rocks, 337

Dixon (Prof. H. B.), and W, F. Higgins, Effect of Nitrogen
Peroxide on Combustion, 777

Dixon (Prof. H. H.), Cosmic Radiations and Ivolution,
981 ; Floating Mercury on Water, 759

Dobronravov (N.), P. Lukirsky, and V. Pavlov, Cosmie
Radiation and Radicactive Disintegration, 760

Dobson (Dr. G. M. B.), Atmospheric Ozone, 331 ; Ozone
Absorption during Long Arctic Night, 712; D. N.
Harrison, and J. Lawrence, Measurements of the
Amount of Ozone in the Earth’s Atmosphere and its
Relation to other Geophysical Conditions, 229

Dodd (A. 8.), A New Test for Boric Acid and Borates, 337

Dodgson (Dr. R. W.), Ministry of Agriculture and Fisheries.
Fishery Investigations, Series 2, Vol. 10, No. 1, 1928 :
Report on Mussel Purification ; being an Account of
the Establishment of a System of Purification of
Polluted Mussels ;- of the lxperimental Work upon
which it is based ; and of certain General Considera-
tions and Suggestions regarding the Sewage Pollution
of Shellfish in its Public Health Aspect, 900

Dolejsek (Prof. V.), and H. Filéakova, The Complexity
of the K-5' Line of X-ray Spectra, 412

Donisthorpe (H. St. J. K.), The Guests of British Ants :

. their Habits and Life-Histories, 199

Donnan (Prof. F. G.), The Phenomena of Life, 812

Dorflein (F.), Lehrbuch der Protozoenkunde : eine Dar-
stellung der Naturgeschichte der Protozoen, mit
besonderer Beriicksichtigung der parasitischen und
pathogenen Formen. Neu bearbeitet von Prof. E.
Reichenow. Fiinfte Auflage. Teil 1: Allgemeine
Naturgeschichte der Protozoen. Teil 2: Spezielle
Naturgeschichte der Protozoen. Hilfte 1: Mastigo-
phoren und Rhizopoden, 81

Dorrington (B. J. F.), and A, M. Ward, Potassium Cyanate
as a Reagent for the Detection of Cobalt, 625

Dorsey (Dr. G. A.), The Evolution of Charles Darwin, 78

Dostal (R.), Growth Regulating Action of the Leaf, 331

Douglas (Dr. A. V.), Astrophysical Estimate of Ionisation
Potential of Vanadium, 606

Douglas (C. K, M.), Some Aspects of Surfaces of Dis-
continuity, 395

Douglas (J A.), A Marine Triassic Fauna from Eastern
Persia, 930

Douris (R.), C. Mondain, and Mlle. M. Plessis, The Differ-
entiation of Normal and Pathological Sera, 514

Doyle (Rev. R. J.), and Prof, H, Ryan, Periodic Precipita-
tion in the Presence and Absence of Colloids, 513

Dragone (G. T.), Fluorescence of Vegetable Juices in
Filtered Ultra-violet Rays, 551

Drew (H. D. K.), Non-existence of Isomerism among the
Dialkyltelluronium Dihalides, 959

Driberg (J. H.), Gala Colonists of the Sixteenth Century,
818

Driberg (J. P.), Inheritance Fees, 924

Dron (Prof. R. W.), The Economies of Coal Mining, 484

Druce (Dr. G. C.), A Botanical Tour in Cyprus, 7582

Druce (Dr. J. G. F.), Marsh’s The Origin and the Growth
of Chemical Science, 443

Drumm (J. J.), Sheila M. Maguire, and Prof. H. Ryan,
-3.4 - Dimethoxybenzyl - 3.5 - dimethoxycoumaranone,
965 ; R. J. P. Carolan, and Prof. H. Ryan, The Con-
stitution of Iso-catechin Tetramethyl ther, 965

Dubey (Dr. V. 8.), and Prof. A. Holmes, Iistimates of the
Ages of the Whin Sill and the Cleveland Dyke by the
Helium Method, 794

DubBridge (L. A.), Systematic Variations of the Constant
A in Thermionic Emission, 35

Ducheane (A.), The Influence of the Thermometer Mass
on the Measurement of a Constant Temperature or
of one varying with Time, 782

Duffield (Dr. W. G.), Luminosity of the Night Sky, 202, 888

Dugmore (Major A. Radclyffe), African Jungle Life, 12

Dulzetto (F.), The Sexual Life of Gambusia holbrooki
(Grd.), 34

DuMond (J. W. M.), The Structure of the Compton
Shifted Line, 302

Dunkerly (Prof. J. 8.), Evolution through Adaptation, 641

Dunlop (Prof. K.), The Outlook for Psychology, 771

Dunn (Dr. L. C.), Nomenclature of Genes, 107

Dunstan (Dr. A, I.), Recent Developments in the Art of
0il Cracking, 291

Dupin (P.), A New Method of Measuring the Velocity of
Fluids based on the Use of Valve Oscillators, 513

Diirken (Prof. B.), Lehrbuch der Experimentalzoologie :
Experimentelle Entwicklungslehre der Tiere. Zweite
Auflage. Teile 1 und 2 (Schluss), 710

Durrant (P. J.), The Constitution of the Cadmium-rich
Alloys of the System Cadmium-gold, 477

Dutertre (A. P.), The Discovery of Fossil Bones of Fishes
in the Devonian of the Boulonnais, 857

Duval (C.), A Cobaltic Monammine, 230

Duval (M.), The Proportion of Carbon Dioxide in the
Blood of the Snail, Heliz pomatia, 190

Dvorkovitz (Dr. P.), [death], 613

Dwight (Dr. J.), [death], 576

Dyar (Dr. H. G.), The Mosquitoes of North and South
America, 180 ; [death], 324 ;

Dymond (T. 8.), The Green Ray, 207

Dyson (Sir Frank), and R. T. Cullen, Changes in the
Earth’s Rotation, 425; Greenwich Observations of
the Sun and Planets, 618

Dyson (G. M.), Tantalum, 507

Fales (Dr. N. B.), Anatomy of a Fatal African Elephant,
338, 924

Earle (Prof. F. 8.), [death], 651

Eceles (Dr. J. C.), Neurology and Psychology, 40

Eccles (Dr. W. H.), elected president of the Institute of
Physics, 847; elected president of the Physical
Society of London, 656 ; The New Acoustics, 586

Eckersley (Capt. P. P.), and A. B, Howe, Overcoming
Interference Difficulties in Wireless Transmission, 422 ;
T. L. Eckersley, and H. L. Kirke, The Broadcasting
Problems, 103

Eekersley (T. L.), Echo and Secattering with Short Wave
Radio Transmission, 739

Eddington (Prof. A. S.), A New Development of Quantum
Mechanics, 174 ; Einstein’s Field-Theory, 280 ; The
Charge of an Electron, 138; The Nature of the
Physical World (Gifford Lectures, 1927), 4

Eddison (Dr. J. I.), [death], 287

Edwards (E. E.), On the Morphology of the Larva of
Dorcus parallelopipedus L., 433

Edwin (Maribel), Rovers and Stay-at-Homes, 12

Egedal (J.), Variation of Conductivity of the Upper
Atmosphere, 642

Eichenwald (Prof. A.), Vorlesungen tber Elektrizitit, 940

Eidinow (A.), A New Therapeutic Lamp, 739

Eiffel (G.), bust to, unveiled, 734

Einstein (Prof. A.), A Unified Field Theory, 175 ; Fiftieth
birthday of, 464 ; Zur einheitlichen Feldtheorie, 280

Eisler (M.), and L. Portheim, The Nicotine Poisoning of
Fruits and Seeds, 702

Elder, Jr. (L. W.), and W. H. Wright, pH Measurement
with Glass Electrode and Vacuum Tube Potentio-
meter, 479

Elftman (H. O.), Adaptations of the Pelvis in Marsupials,
957

Ellis (J. W.), An apparently Anomalous Raman Effect in
Water, 205

Ellwood (W. B.), An Experimental Investigation of the
Thermal Relations of Energy of Magnetisation, 797

Elmhirst (R.), and A, C. Stephen, Local Extinction of a
recently Abundant Lamellibranch, 606

Elton (C.), and F. Buckland, Wild Birds and Disease in
the Poultry Yard, 426

Emanuelli (P.), Non-central Total Eclipses of the Sun, 266

Emir (F.), A New Determination of the Thickness of a
Film of Oleic Acid in the State of Saturation on Water
and of the Saturation Pressure of this Film, 965

i)
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Emslie (A. G.), Determination of Crystal Potentials by
Diffraction of High Voltage Electrons, 977

Enderlein (G.), The Copeognatha of the Seychelles, 264

Ernst (F. A.), Fixation of Atmospheric Nitrogen, 372

Errera (J.), Molecular Association, 150

Erselen (W.), Preferential Marriage in South Africa, 64

Esclangon (E.), The apparent Displacements of the Pole
Star, 666

Egpinosa (J. C.), Philippine Woods, 389

Eucken (A.), K. F. Bonhoeffer and P. Harteck, Molecular
Hydrogen, 621

Eustice (Prof, J.), Dr, Alex Hill, 576 "

Evans (Sir Arthur), The Palace of Minos : a Comparative
Aceount of the Successive Stages of the Early Cretan
Civilisation as illustrated by the Discoveries ab
Knossos. Vol. 2, Part 1: Fresh Lights on Origins
and External Relations; the Restoration in Town
and Palace after Seismic Catastrophe towards close
of M.M, III., and the Beginnings of the New lLra.
Vol. 2, Part 2: Town-houses in Knossos of the New
Era, and restored West Palace Section, with its State
Approach, 824

Evans (A. E.), presidential address to the Association of
Teachers in Technical Institutions, 856

Evans (I. H. N.), The Stone Age in South-Eastern Asia,
664

Evans (Capt. R. C. T.), Man : What ? Whence ? Whither ?
or, the Faith that is in Me. Fourth edition, 81

Evans (U, R.), Oxide Films responsible for the Tints on

' Heated Copper, 16

Eve (Dr. A. 8.), Radio Reception in a Tunnel, 851

Ewart (Prof. A. J.), Aliens in the Flora of Victoria, 958

Ewing (Sir James Alfred), appointed a member of the
Advisory Council to the Committee of the Privy
Council for Scientific and Industrial Research, 735 ;
awarded the Albert Medal of the Royal Society of
Arts, 955 ; Bridge Stresses (Trueman Wood Lecture),
850; elected a foreign member of the Imperial
Academy of Japan, 885; gifts to, on retiring from
the principalship of Edinburgh University, 963 ;
grzsanted with the freedom of the City of Edinburgh,
5

Exner (F. M.), Dune Studies in the Courland Sandhill
Tongue, ete., 398

Fabre (R.), and H. S8imonnet, The Physical and Biological
Study of Dextrorotatory Sterol isolated from Beer
Yeast, 965

Fairchild (Mildred), and Dr. H. Hart, Evolution of Human
Tools, 582

Falconnier (A.), The Stratigraphy of the Sequanian in the
anticlinal chain of Noirmont, Creux du Cruaz, near
Saint-Cergues, 858

Fantappié (L.), Functional Operators and Calculation of
Infinite Matrices in the Quantum Theory (2), 783

Faraday (Michael), impending centenary celebration of,
175 ; centenary arrangements for the discovery of
electromagnetic induction, 251

Farmsworth (Prof. H. E.), Diffraction of Electrons by a
Copper Crystal, 941

Farrington (A.), The Pre-glacial Topography of the Liffey
Basin, 34

Faulkner (Miss G. H.), The Anatomy and Histology of
Bud-formation in the Serpulid, Filograna implexa, 300

Fawcett (Prof. C. B.), The Balance of Urban and Rural
Populations, 112

Fear (Christine Mary), The Alkaloid Test for Tannin, 550

Feather (N.), and R. R. Nimmo, The Distribution of Range
of the a-particles from Radium C’ and Thorium €', 396

Fedotov (Prof. D. M.), Interrelationships of the Echino-
dermata, 957

Fell (Dr. Honor B.), Differentiation in witro of Cartilage
and Bone, 957

Fenner (C. N.), and C. S. Piggot, The Mass-Spectrum of
Lead from Broggerite, 793

Fenton (Dr. H. J. H.), [death], 138 ; [obituary article], 248

Ferguson (A.), and J. A. Hakes, A Capillary Tube Method
for the Simultaneous Determination of Surface Tension
and of Density, 395

Fernandes (L.), Thio-salts (7), Polythiovanadates, 266

Ferrari (A.), and M. Carugati, The Importance of the
Crystalline Form in the Formation of Solid Solutions
(4), 302; and A. Inganni, The Importance of the
Crystalline Form in the Formation of Solid Solutions
(3), 266

Field (Prof. R. M.), Geology Manual : an Instruction and
Laboratory Manual for Beginners. Part 1 : Physical
Geology. Second edition, 46

Finch (G. 1), and D. L. Hodge, Gaseous Combustion in
Eleetric Discharge (3), 894 ; and J. C. Stimson, The
Electrical Condition of Hot Surfaces during the Ad-
sorption of Gases (3), 894

Fincham (E. F.), The Function of the Lens Capsule in the
Accommodation of the Eye, 265

Fine (Prof, H. B.), [death], 101

Finlay (Dr. H. J.), Marine Mollusea of the Chatham
Islands, 28

Finzi (B.), Kutta-Joukowski's Theorem, 266

Fisher (Mrs. Arabella B.), Edea.bh], 324

Fisher (Dr. R. A.), Population and Depopulation, 357 ;
Statistical Methods for Research Workers, 866

Fisher (Dr. R. C.), Control of Powder-post Beetles, 470

Fisher (Prof. W. J.), Historical Records of Meteorie
Showers, 848

Fitzpatrick (H. M.), Conifers, 813

Fleming (Prof. J. A.), Recollections of Sir Joseph Wilson
Swan, 327

Flerov (C.), The Diagnostic Characters in the Genus
Capreolus Frisch (fam. Cervidea), 230; The Diagnostic
Characters in the Genus Moschus Linn, (Mammalia
Cervida), 701

Fletcher (G.), The Shannon Hydro-electric Scheme, 216

Fletcher (Dr. H.), elected president of the Acoustical
Society of America, 105

Fleure (Prof. H. J.), Evolution through Adaptation, 602

de Fleury (R.), Aluminium Pistons, 70

Fliigel (J. C.), Practice, Fatigue and Oscillation : a Study
of Work at High Pressure, 380

Foch, The Maintenance of the Vibrations of a Fluid
Column by Change in the Regime of Flow, 590

Fock (V.), and D. Iwanenko, Quantum Geometry, 838

Foerster (Dr. R, E.), Selective Factors in Salmon Migration,
222

Foley (Prof. A. L.), A New Type of Microphone for use in
Broadeasting, 733

Fontaine (M.), The Increase in the Oxygen consumed by
Marine Animals under the Influence of High Pressures,
550

Ford (E. B.), Recent Work on the Physiology of Genetics
and its Bearing on Human Problems, 884

Forder (H, G.), The Foundations of Euclidean Geometry,
b

Fordham (Sir George), [death], 324

Forrer (R.), The Two Curie Points, Ferromagnetic and
Paramagnetic, 931

Forsyth (Rev, Alexander John), proposed memorial to, 690

Forta (Clara), The Action of V&‘:ﬂmurs of Ethyl and Methyl
Aleohols, Ethyl Ether, and Chloroform, and of Light-
ing Gas on Leucocytes isolated from the Organism,
590

Fortrat (Prof. R.), Introduction & I'étude de la physique
théorique. Fasc. 6 : Mécanique statistique, 444

Fosse (R.), and A. Brunel, A New Ferment, 396; The
Ferment producing Allantoic Acid by the Hydrolysis
of Allantoin, 819 ; and Mlle. V. Bossuyt, The Quanti-
tative Analysis and Characterisation of Allantoin,
190

Foster (A. E.), P. G. Ledger, and A. Rosen, Permalloy on
Submarine Cables, 29 .

Foster (Prof. J. 8.), Effect of Combined Electric and Mag-
netic Fields on the Helium Spectrum, 150 ; Effect of
Electrie and Magnetic Fields on the Helium Spectrum,
414 ; and M. L. Chalk, Relative Intensities of Stark
Components in Hydrogen, 150; Stark Bffect, 584 ;
and W. Rowles, Patterns and Paschen-Back Analogue
in the Stark-Effect for Neon, 150

Foster (T. S.), Travels and Settlements of Early Man: a
Study of the Origins of Human Progress, 637 -

Fowler (Prof. A.), The Arc Spectrum of Silicon, 433

Fowler (H. W.), Fishes from Florida and the West Indies,
427
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Fowler (R. H.), Statistical Mechaniecs : the Theory of the
Properties of Matter in Equilibrinm, 865; The
Thermionic Emission Constant 4., 150 ; and Dr. P.
Kapitza, Magnetostriction, 994 ; Magnetostriction
and the Phenomena of the Curie Point, 782 ; and A.
H. Wilson, The *Radio-active Decay ' of, and the
Penetration of a-particles into, a Simplified One-
dimensional Nucleus, 894

Franchi (8.), Non-existence of the Great Faults known as
the Monte Rosa Bowl and of the Great St. Bernard
Bowl in the Western Alps, 746

Frank ((.), and M. Popoff, The Mitogenetic Radiation of
the Muscle in Contraction, 745

Fraser-Harris (Prof. D. F.), Morpheus : or the Future of
Sleep, 560 :

Frédéricq (Prof. H.), Aspects actuels de la physiologie du
Myocarde. Premiére Série. Tome 7, 201; The
Chronaxy of the Invertebrate Heart (Cephalopods
and Decapod Crustaceans), 782 ; The Chronaxy of the
Muscles of Insects, 782

Freed (8.), and F. H. Spedding, Line Absorption Spectra
in Solids at Low Temperatures in the Visible and
Ultra-violet Regions of the Spectrum, 525

Freeman (1. M.), Argon in the Solar Corona, 106

Freeman (L. J.), The Spectrum of Ionised Nitrogen (N II),
804

Freeth (Dr. F. A.), Critical Phenomena in Saturated
Solutions, 104 ; The Four Component System in
Peace and War, 393

Friend (Dr. J. Newton), The Solution of Plain and Amal-
gamated Zincs in Electric Batteries, 513 ; and W. E.
Thorneyeroft, The Resistance of Zinc to Indentation,
513; The Silver Contents of Specimens of Ancient
and Medieval Lead, 513

Fritsch (K.), Flower-visiting Insects in Styria, 1909, 967

Fry (Dr. T. C.), Probability and its Engineering Uses, 905

Gabritschevsky (E.), Compensation and Regeneration in
Thomisium onustum, 189

Gage (Lt.-Col. A, T.), retirement of, 845

Gage (Thomas), the English-American: a New Survey
of the West Indies, 1648. Edited with an Introduetion
by Dr. A. P, Newton, 671

Gallitelli (P.), Laumontite from Toggiano, 34

Galpin (E. E.), Grass Fires and Plant Sueccession in South
Africa, 331

Gamow (Dr. G.), Successive a-Transformations, 606

Gardiner (Prof. J. Stanley), awarded the Agassiz medal of
the National Academy of the U.S.A,, 847 ; The Study
of Corals, 557

Gardner (V. R.), F. C. Bradford, and H. D. Hooker,
Orcharding, 81

Garrod (Miss D. A. E.), New and Old Views in Prehistory,
262

Garstang (Miss Sylvia), and Prof. W. Garstang, Develop-
ment and Morphology of Tunicates, 186

Gatenby (Prof, J. B.), review of Hartmann's Allgemeine
Biologie, 125; and Sylvia Wigoder, The Effect of
X.radiation on the Spermatogenesis of the Guinea-
pig, 188 : The Post-nuclear Body in the Spermato-
genesis of Cavia cobaya and other Animals, 188

Gates (Proi. R. R.), Cytology of Hnothera, 543 ; and
F. M. L. Sheffield, Chromosome Linkage in (Enothera
Hybrids, 694 -

Gaubert (P.), Action of Heat and of the Loss of Water on
the Optical Properties of Heulandite, 70

Gaunt (J. A.), Quantised Transitions, 994 ; The Relativistic
Theory of an Atom with many Electrons, 782

Gauss (W. T.), [death], 101 _

Gaviola (Dr. 1.), A Principle of Duality and the Causal
Law, 604

Gayler (Dr. Marie L. V.), and G. D, Preston, The Age-
hardening of some Aluminium Alloys, 477, 780

Gayon (U.), [death], 918

Gentile (G.), and E. Majorana, The Separation of the
Roéntgen and Optical Terms owing to the Spinning
Eleetron, and the Intensity of the Casium Lines, 266

George (C. J.), Genitalia and Genital Ducts of Insects, 693

George (Prof. R. D.), Geology and Natural Resources of
Colorado, 126

George (Dr. W, H.), Crystal Physics, 405

Geppert (H.), Adiabatic Invariants of a Differential
Generic System, 34 ; (3), 302

Gerasimovié (B. P.), The Absolute Magnitudes of Long
Period Variable Stars, 479 ; The Nuclei of Planetary
Nebula®, 581 i

Ghosh (Prof. P. N.), The Electric Moment of Primary
Alecohols, 413

Giauque (W. F.), and H. L. Johnston, An Isotope of

xygen of Mass 17 in the Earth’s Atmosphere, 831 ;

An Isotope of Oxygen, Mass 18, 318

Gibbs (R. W. M.), Stage A Geometry, 561

Gibby (C. W.), C. C. Tanner, and Prof. I. Masson, The
Pressure of Gaseous Mixtures (2), 150

Gibson (A. J.), A Forest Products Laborafory for Australia,
501

Gibson (Prof. G. E.), and O. K. Rice, Diffuse Bands and
Predissociation of Iodine Monochloride, 347

Gilbert (L. F.), and M. Levi, Boric Acids, 959

Gillespie (Prof. P.), [death], 882

Gillies (J.), Reclamation of Moss Land, 925

Giorgi (G.), Che cos’ & 1’ elettricita, 677 ; The Propagation
of Waves in media with Selective Absorption, 666 ;
The Sufficiency of the Differential Equations of
Mathematical Physics, 190

Glaisher (Dr. J. W. L.), [obituary article], 135 ; bequests
to Cambridge University, 149

Glasspoole (Dr. J.), Rainfall of the First Three Months of
the Year, 615; The Distribution of the Average
Seasonal Rainfall over Europe, 70

Godchot (M.), and Mlle. Cauquil, The Methylation of

* Cycloheptanone, 626

Goddard (Prof, . J.), Virus Disease of Plants, 925

von Goebel (Prof. K.), Organographie der Pflanzen :
insbesondere der Archegoniaten und Samenpflanzen.
Teil 1: Allgemeine Organographie, Dritte Auflage,
371

Goeder (F. P.), The Crystal Structure of Potassium
Sulphate, 35

Goldberger (Dr. J.), [obituary], 420

Goldie (Major A, H. R.), Magnetic Storm of Feb. 26-28,
1929, 494

Goldstein (8.), The Steady Flow of Viscous Fluid past a
Fixed Spherical Obstacle at Small Reynolds’ Numbers,
337 ; The Vortex Theory of Screw Propellers, 432

Goldsworthy (Dr. N. 15.), elected to the John Lucas Walker
studentship of Cambridge University, 475

Goodlet (B. L.), The Testing of Porcelain Insulators, 850

Gordon (Dr. M. M. Ogilvie), Structure of the Western
Dolomites, 513

Gordon (Dr. R. G.), Autolycus : or the Future of Miscreant
Youth, 756

Gore (W. Ormsby), Development of our Tropical De-
pendencies, 770

Gorino (C.), Thermobiosis and Microbic Dissociation,
561

Graham (G. M.), The Natural History of the Vietoria

yanza, 665

Grant (Sir Alexander), gifts to Edinburgh University and
other institutions, 652

Grantham (Dr. D. R.), and Dr. H. F. Harwood, The Shap
Giranite, 181

Gray (Dr. H. B.), [death], 576

Gray (J.), Ciliary Movement, 86, 199

Gray (Prof. J. A.), Cosmic Rays, 447 ; The Gamma Rays
of Radium, 241 ; and A. J. O’Leary, Internal Absorp-
tion of y-rays, 568

Gray (L. H.), The Absorption of Penetrating Radiation, 220,
389

Gray (R. W.), Breeding Habits of the Greenland Whale,
564 ; Growth and Longevity of Whales, 910; The
Extermination of Whales, 314

Greaves (W. M. H.), The Correlation of Spots and Magnetic
Storms, 2566

Greenfield (A.), G. W. Daniels, and H. J. Ward, Fifty
Years of Marine Refrigeration, 496

Greenly (Dr. E.), The Earth : its Nature and History, 125

Greenstreet (W. J.), testimonial to, 652

Greenwood (A. W.), and J. S. 8. Blyth, An Experimental
Analysis of the Plumage of the Brown Leghorn Fowl,
338
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Gregory (Prof. J. W.), elected president of the Geological
Society of London, 503 ; Geological History of the
Atlantie Ocean, 622 ; resignation of the chair of geology
in Glasgow University, 999 ; and Dr. Ethel D. Currie,
Vertebrate Fossils from Glacial and Later Deposits
in Scotland, 623 3

Gregory (Sir Richard), Amateurs as Pioneers, 140, 088 ; re-
elected president of the Royal Meteorological Society,
141

Grekowitz (G.), A Meningitis Producer from the Pasteurella
Group, 591

Grenet [8.), The Hughes Induction Balance for the
Determination of the Susceptibility of Rocks, 113

Grice (C. S. W.), and Prof. R. V. Wheeler, Firedamp
Explosions within Closed Vessels, 332

Griffin and Tatlock, Ltd., Catalogue of Chemical Apparatus,
926

Griffin (L. T.), New Zealand Fishes, 388

Griffiths (Dr. E.), and J, H. Awbery, The Dependence of
the Mobility of Ions in Air on the Relative Humidity,
477, 665

Griffiths (J. G. A.), awarded a Gordon Wigan prize of
Cambridge University, 263

Grignard (V.), and Tehéoufaki, The a-Diacetylene Hydro-
carbons, 396;: The Additive Properties of the a-Dia-
cetylenic Hydrocarbons, 513

Grimes (M.), Lactose-fermenting Yeasts found in Millk,
Cream, and Butter, 818

Grinnell (J.), Distributional Summation of the Ornithology
of Lower California, 570 |

Gromova (V.), Lions in Europe, 27

Groom (Prof. P.), Preservation of Timber, 859

Grotrian (Prof. W.), Graphische Darstellung der Spektren
von Atomen und Ionen mit ein, zwei und drei
Valenzelektronen, Teile 1 und 2, 274

Grout (F. F.), Differentiation in the Sill of Pigeon Point,
925

Groves (A. W.), The Unroofing of the Dartmoor Granite,
625 ; and A. E. Mourant, Inclusions in the Apatites
of some Igneous Rocks, 589

Gruss (Prof. J.), Yeast from a Theban Tomb, 993

Guha (B. 8.), Negrito Racial Strain in India, 942

Guillaume (Dr. C. B.), awarded the Duddell Memorial
Medal of the Physical Society ; his work, 60

Guillet (L.), J. Galibourg, and M. Samsocen, Extension
Tests at High Temperatures, 1001 ; and M. Samsoen,
Traction at High Temperatures, 931

Guilliermond, New Remarks on the Golgi Apparatus : the
Golgi Apparatus in the Yeasts, 745

Gulaiiz(TA. N.), and A. J. Turner, Early History of Cotton,

Gunn (J. W. C.), The Susceptibility of the African Cha-
meleon to Digitalis Bodies, 190

Gurney (R. W.), Angular Distribution of Intensity of
Resonance Radiation, 479; Nuclear Levels and
Artificial Disintegration, 565 ; The Boundary of the

; Solar Chromosphere, 240

Guthrie (F. C.), Blue Rock Salt, 130

Gyllenberg (W.), The Distances of Dark Nebulw, 737

Haanel, Fuel Research Laboratories for Canadian Fuels,

Haas (Prof. A), Materiewellen und Quantenmechanilk :
eine elementare Einfithrung auf Grund der Theorien
de Broglies, Schridingers und Heisenbergs, 362 ;
Stefan’s Law and the Theory of Light Quanta, 966 ;
translated by L. W. Codd, Wave Mechanics and the
New Quantum Theory, 362

Haas (Dr. P.), and Dr. T. G. Hill, An Introduction to the
Chemistry of Plant Produets. Vol. 1. Fourth
edition, 373

de Haas (Prof. W. J.), Superconductivity, 108; Newly
Discovered Superconductors, 130

Hadding (A.), and R. van Rubel, The Structure of the
Crystalline Uraninite of Katanga (Belgian Congo),
290

Haddon (Dr. A. C.), Wild Nature and Gentle Savages, 75

Hadfield (Sir Robert), Importance of Scientific Research,
8?8; Relations between Employers and Employed,
808

Hadley (C. E.), Colour Changes in Excised Pieces of the
Integument of Anolis equestris under the Influence of
Light, 35.

Haines (H. H.), Some Aspects of the New Forest, 857 ;
The Management of the New Forest, 538

Haldane (Dr. J. 8.), Gases and Liquids : a Contribution
to Molecular Physies, 237; Solutions and Heat
Engines, 445, 569 ; W. Hancock, and A. G. R. White-
house, The Loss of Water and Salts through the Skin
and the corresponding Physiological Adjustments,
745

Hale (Prof G. E.), The Spectrohelioscope, 618

Hall (E. H.), Electric Conductivity and Optical Absorption
of Metals, 35; Photoelectric Emission and Ther-
mionic Emission once more, 1003

von Haller (A.), the work of, 220

Hamshere (J. L.), The Mobility Distribution and Rate
of Formation of Negative Tons in Air, 513

Hanawalt (J, D.), The Influence of the Presence of Hydro-
gen on the L 111 X-ray Absorption Edge of Palladium,
479

Handschin (Prof. E.), Praktische Einfithrung in die
Morphologie der Insekten : ein Hilfsbuch fiir Lehrer,
Studierende, und Entomophile, 830

Hargreaves (F.), and R. J. Hills, Work-softening and a
Theory of Inter-crystalline Cohesion, 477

Hargreaves (J.), awarded a Rayleigh prize of Cambridge
University, 475

Harmer (the late F. W.), Glacial Drifts and Erratics, 389

Harmer (Sir Sidney F.), elected president of the Linnean
Society of London, 845 ; * Pelorus Jack ", 691 ; and
others, Natural Hybrids in Plants, 587

Harrington (M. R.), and Mr. Loud, Lovelock Cave, 658

Harris (L. J.), The Combination of Proteins, Amino-
acids, ete., with Acids and Alkalis. Part 2, 188

Harshberger (Prof. J. W.) [death], 768

Hart (Dr, 1. B.), An Introduction to Advanced Heat, 379 ;
An Introduction to Physical Science. Second edition,
378

Hartley (Sir Harold), The Theodore William Richards
Memorial Lecture, 689

Hartmamm (Dr. M.), Allgemeine Biologie : eine Einfithrung
in die Lehre vom Leben. Zweiter Teil, 125

Hartree (Dr. D. R.), appointed Beyer professor of applied
mathematics in Manchester University, 431 ; The
Distribution of Charge and Current in an Atom with
several Electrons obeying Dirac's Equations, 395

Hartshorn (L.), The Measurement of the Anode Circuit

lm}:erlmu-es and Mutual Conductances of Thermionic

Valves, 300 ;: D. A. Oliver on the Measurements of the
Dielectric Constants of Liguids, 337

Harvey (H. W.), Biological Chemistry and Physics of Sea
Water, 709

Harvey (L. A.), The Oogenesis of Carcinus menas Penn.,
with special reference to Yolk-formation, 188

Hatch (Dr, F. H.), An Introduction to the Study of Ore
Deposits, 976

Hatch (W. J.), The Land Pirates of India: an Aeccount
of the Kuravers, 518

Hatfield (Dr. W. H.), Cast Iron in the Light of Recent
Research, Third edition, 376 ; The Application of
Science to the Steel Industry, 830

Hatschek (E), The Viscosity of Liquids, 440

Haupt (Prof. A. W.), Fundamentals of Biology, 11

Havelock (Prof. T. H.), The Vertical Force on a Cylinder
in a Uniform Stream, 229

Hawkes (Dr. L.), Super-cooled Water, 244

Hay (J. B. M.), recognition of, from Manchester University,
8592

Hayes (J. G.), Antarctica : a Treatise on the Southern
Continent, 374

Haywood (Dr. J. K.), [death] 173

Heath (Maj.-Genl, Sir Gerard) [death], 101

Heckstall-Smith (H. W.), and B. A. Fletcher, Laboratory
Physics : a Short Course, 379

Hedges (Dr. E. 8.), Periodic and Spiral Forms of Crystal-
lisation, 837

Hegner (Prof. R.), Evolutionary Significance of Parasites,
330

Heilbron (Prof. 1. M.), and W. A. Sexton, The Occurrence
of Ergosterol in Phytosterols, 567
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Henderson (J. E.), and Elizabeth R. Laird, Reflection of
Soft X-rays, 35

Herbert (P. A.), Forest Insurance and its Application in
Michigan, 816

Herbert (Thomas), Travels in Persia, 1627-1629, abridged
and edited by Sir William Foster, with an Introduc-
tion and Notes, 671

Heritsch (Prof. ¥.), translated by Prof. P. G. H. Boswell,
The Nappe Theory in the Alps (Alpine Tectonics,
1905-1928), 975

Hermannsson (H.), Sir Joseph Banks and ITeeland, 312

Herrera (L. A.), The Imitation of Organic Forms with
Albumin, 434, 590

Hertzsprung (Prof. E.), appointed George Darwin lecturer
of the Royal Astronomical Society for 1929, 178 ;
awarded the gold medal of the Royal Astronomical
Society ; the work of, 102; Proper Motions of Faint
Stars in the Pleiades, 434 ; The Pleiades (George
Darwin Lecture), 774

Heseldin ((3.), Seminole Oilfield, Oklahoma, 108

Hess (Prof. V. F.), translated by L. W. Codd, The Electrical
Conductivity of the Atmosphere and its Causes, 155

Hewer (H. R.), A proposed Survey of the Burnet-moths,
912

Hewitt (Dr, L. F.), appointed biochemist at the Metro-
politan Asylums Board's Antitoxin Establishment,
424

Heyrovsky (Prof. J.) and 8. Berezicky, Physico-chemical
Investigations upon Radium, 296

Hicks (Prof. W. M.), The Atomic Weight of Copper, 838

Hickson (Prof. 8. J.), A Fresh-water Medusa in England,
50

Hilditeh (Prof. T. P.), and Eveline E. Jones, The Fatty
Acids and Component Glycerides of some New Zealand
Butters, 337 ; and N. L. Vidyarthi, The Products of
Partial Hydrogenation of some Higher Monoethylenic
Tsters, 229 ; The Products of Partial Hydrogenation
of some Higher Polyethylenic Ester, 229

Hilger, Ltd. (Adam), Rare Karths for Spectroscopy, 740 ;
Prof, Coker's Stress Apparatus, 424

Hill (Dr. Alex), [death], 420 ; [obituary article], 576.

Hill (Prof, A, V.), The Heat Production of Crustacean Nerve,
831, 1001; The Maintenance of Life and Irritability
in Isolated Animal Tissues (Ludwig Mond Lecture),
723, 731 ; The Mechanism of the Nervous System, 9

Hill (Dr. B.), Sickness in Various Industrial Occupations,
290

Hill (E. W.), Load and Tarifi in Electric Supply, 695

Hill (Prof. M. J. M.), [death], 101 ; [obituary article], 170

Hill (Dr. T. G.), appointed professor of plant physiology
at University College, London, 336

Hills (E. 8.), The Geology and Pal®ontology of the Cathe-
dral Range and the Blue Hills in North - Western
Gippsland, 702

Hines (-]]. G.),
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Malpositions of the Chick Embryo and their Signifi-
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ture in Cold-blooded Vertebrates, 712; and M. A.
Tazelaar, Growth-gradients and the Axial Relations
of the Body, 910

Huygens, Christian, 1629-95, 575

Hybl (J.), The Dependence of Saturated Vapour-pressure
on Temperature, 1002

Hyde (J.), [death], 420

Hyman (H. H.), and Prof. R. T. Birge, Molecular Constants
of Hydrogen, 277
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Jowett (A.), and Prof. J. K. Charlesworth, The Glacial
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Pettersson (Prof. H.), Luminous Discharge in (lases at
Low Pressure, 346, 978

Pettersson (Dr. W, J.), The Past Cold Winter and the
Possibility of Long-range Weather Forecasting, 796

Pfanhauser (Prof.), The Nickel-Chromium Plating Process,
621

Pfeiffer (H.), Tso-electric Point of Cells and Tissues, 659

Phelps (H. J.), and R. A, Peters, The Influence of Hydrogen

lon Concentration on the Absorption of Weak Electro-
lytes by Pure Charcoals, 782

Philip (Prof. J. C.), elected president of the Secience
Masters’ Association, 68

Phillips (Major C. E. 8.), Selenium and Cathode Rays, 681

Phoenix (W.), awarded the Coopers Hill War Memorial
prize and medal, 26

Piaggio (Prof. H. T. H.), Einstein's and other Unitary
Field Theories: an Explanation for the General
Reader, 839 ; 877

Piatti (Dr. L.), Water-cooled Mercury Vapour Lamps, 776

Picard (Prof. B.), Lecons sur quelques équations fonction-
nelles avec des applications & divers problémes
d’analyse et de physique mathématique, 126

Pickering (Dr. J. W.), The Blood Plasma in Health and
Disease, 375

Pickles (Dr. 8. 8.), Rubber Flooring, 61

Pieroni (A.), Naphthophenoxanthones, 966
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Piettre (M.), Some Properties of Serum-Albumen, 434
Piggot (C. 8.), Radium and Geology, 29
Pilgrim (Dr. G. E.), and A. T. Hopwood, British Museum
(Natural History) Catalogue of the Pontian Bovidme
of Burope in the Department of Geology, 239
Pilloud (J.), The Presence of the Upper Lias, the Gault,
and the Barremian at Voisons, 858
Pilsbry (Dr. H. A.), and E. G. Vanatta, Land Shells from
the West Indies, 181
Piney (Dr. A.), Recent Advances in Hematology. Second
edition, 792
von Pirquet (Prof. C.), [death], 651
Pischinger (A.), and D. Boerner-Patzelt, The Sarcosome
Problem, 626
Pistolesi (B.), Kutta-Joukowski's Theorem in the Case
of a Plane Lamina, 34
Plarr (V.), [death], 287 ;
Plummer (J. H.), Bequest by, to Cambridge University,
69, 892
Podolsky (B.), Raman Effect in Atomic Hydrogen, 761
Poerner-Patzelt (D.), and A. Pischinger, The Behaviour
of the Structures of Striated Muscle Fibres towards
Acids, 338 y
Poisson (R.), The Presence in the South of France of an
American Hemipter-homopter of the Family of the
Membracids, Ceresa bubalus, and its Biology, 514
Polonovski (M. and M.), The Aminoxides of Hydrastine
and of Narcotine, 301
Ponta (M.), Electronic Analysis, 700
Pontillon (C.), The Pigmentation of Sterigmatocystis nigra
cultivated on Fatty Media, 895
Poole (Dr. H. H.), A Modified Form of Radium Emanation
Apparatus, 338
Poole (Dr. J. H. J.), The Average Life Period of an Atom,
131 ; The Electronic Charge e, 530 ; and A. J. Clarke,
The Effect of Strong Electric and Magnetic Fields on
the Rectilinear Propagation of Gamma Rays, 818
Portevin (A.), Action of Sulphur Dioxide at High Tempera-
tures on Glasses and Basic Rocks, ete., 114
Portmann (Dr. A.), and Miss A. M. Bidder, Yolk-absorp-
tion in a Squid, 107
Posternak (8.), A New Organic Phosphorus Compound of
the Red Blood Corpuscles, 114
Poulton (Prof. E. B.), Mimicry, 874 ; The Assembling of
Male Moths due to the Sense of Smell, 717
Powell (A. W. B.), Mollusca from New Zealand, 331
Praeger (Dr. R. Lloyd), Recent Additions to the Knowledge
of the Fauna and Flora of Ireland, 964 ; Semperviva
of the Canary Islands area, with special reference to
Hybrids, 964 ¢
Preller (Dr. Du Riche), [obituary article], 420
Preston (Prof. T.), The Theory of Heat. Fourth edition,
edited by J. R. Cotter, 755
Prettre (M.), and P. Laffitte, The Temperature of Ignition
of Combustible Gaseous Mixtures, 396
Pretty (Miss Gwynaeth), bequest by, to Cambridge Uni-
; versity, 149
Prevet (F.), Influence of Boric Acid on the Phosphor-
escence of Zine Sulphides prepared by the Explosion
Method, 700
Prevost (C.), Some new Phenomena of Tautomerism in
the Allyl Series, 70
Prideaux (Dr. E. B, R.), and H. Lambourne, Nitrogen, 408
Priestley (Prof. J. H.), The Transport of Carbohydrates in
the Plant, 133
Pringle (J.), Geological Aspects of the Channel Tunnel
Scheme, 608
Pringsheim (Prof. P.), Fluorescenz und Phosphorescenz
im Lichte der neueren Atomtheorie. Dritte Auflage,
524 ;
Prins (J. A.), The Difiraction of X-rays in Liquids contain-
ing Heavy Atoms, 84; X-ray Evidence for Inter-
molecular Forces in Liquids, 908
Pryde (J.), The ABC of Vitamins, 380
Przibram (Prof. H.), Quanta in Biology, 626; Trans-
mission of Acquired Modifications from Parent to
Offspring, 467
Przibram (Prof. K.), A Colour Change by Pressure (Piezo-
chromy) in Fluorite, 338; Blue Rock Salt, 243 ;
Coloration of Rock-salt by Radium Rays and Re-
crystallisation, 591

Pugh (W. J.), Geology of the District between Llany-
mawddwy and Llanuwchllyn (Merioneth), 150

Pugsley (H. W.), A Revision of the British Euphrasie, 857

Pujanov (Prof. J.), Disappearance of the Bison from the
Caucasus Reserve, 178

Pumphrey (R. J.), awarded the Frank Smart prize in
zoology of Cambridge University, 999

Punnett (Prof.), Genetics of the Duteh Rabbit, 65

Purcell and De Lange, Vapour Pressures and Densities of
Ammonium Chloride and lodide, 740

Putnam (G. R.), Isostasy, 298; Regional Isostasy over
the Oceans, 316

Pyper (J.), Whaling of the Port of Aberdeen, 921

Quagliariello (G.), Mechanism of Lymph Formation, 783

Quastel (Dr. J. H.), appointed biochemist at the Cardiff City
Mental Hospital, 847 ; Non-proliferating Bacteria, 619

Quevron, The Increase in the Sensibility of Electrical
Measuring Apparatus with Pivots, 819

Rabaud (Prof. 1), translated by I. H. Myers, How
Animals find their Way About: a Study of Distant
Orientation and Place-Recognition, 360

Rabe (W.), Dimensions of the Planets, 26

Rabi (I. 1.), Refraction of Beams of Molecules, 163

Radin (Prof. P.), The Story of the American Indian, 487

Raistrick (Dr. H.), appointed professor of biochemistry at the
London School of Hygiene and Tropical Medicine, 548

Raj (Dr. B. Sundara), Report of the Madras Fisheries
Department for 1926-27, 742

Ramage (H.), Spectrographic Chemical Analysis, 601

Raman (Sir C. V.), Colour and Optical Anisotropy of
Organic Compounds, 494 ; Diamagnetism and Crystal
Structure, 945 ; Investigations of the Scattering of
Light, 50; Magnetic Behaviour of Organic Crystals, 605

Ramann (Dr, E.), translated by Dr. C. L. Whittles, The
Evolution and Classification of Soils, 377

Ramanathan (Dr. K, R.), Distribution of Temperature in
the First 25 Kilometres over the Earth, 834

Ramanujan, Srinivasa, Collected Papers of, edited by
G. H. Hardy, P. V. Seshu Aiyar, and B, M. Wilson, 631

Ramart-Lucas (Mme.), and Mlle. Amagat, The Compara-
tive Stability of Isomers according to their Absorption
Spectra, 550

Ramsbottom (J.), elected president of the Quekett Micro-
scopical Club, 386

Ramsey (A. S.), Dynamics : a Text-Book for the use of
the Higher Divisions in Schools and for First Year
Students at the Universities, 940

Ramsey (F. P.), reappointed University lecturer in mathe-
matics in Cambridge University, 963

Randall-MacIver (Dr.), The Iron Age in Italy, 64

Randolph, Chromosomes of Maize, 775

Rankine (Prof. A, O.), Physics in Relation to Oil Finding,
634, 718

Ranzi (S.), Relations between Organogenetic and Histo-
genetic Processes, 397

Rao (I. Ramakrishna), Ultra-Violet Raman Spectrum of
Water, 87

Rao (K. R.), Further Triplets of Trebly lonised Arsenic
(As 1V), 244 ; The Are Spectrum of Germanium, 894

Rao (8. Ramachandra), Soft X-rays from a Single Nickel
Crystal, 344

Rasetti (F.), Raman Effect in Gases, 205 ; Selection Rules
in the Raman Effect, 757

Rashevsky (N.), Compressibility of Crystals and the Ex-
ponent of the Force of Repulsion between Atoms, 448

Raven (Rev. Canon C. E.), The Ramblings of a Bird
Lover, 12

Ray (B. B.), and P. C. Mahanti, Fine Structure Absorption
Edges in Metals, 528 ; and R, C. Majumder, Critical
Potentials of Light Elements for Simultaneous Transi-
tions, 49

Ray (Sir P. C.), Lengthened Chain Compounds of Sulphur
with Platinum, 644

Rayleigh (Lord), Active Nitrogen, 716 ; Beryllinm and
Helium, 607 ; Excitation of Mercury Vapour by the
Resonance Line, 488, 569; Fluorescence of Mercury
Vapour under Low Excitation, 127
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Raymond-Hamet, The Glucosides of Digitalis purpurea, 434

Read (Prof. J.), Old English Versions of Alchemical Texts,
358

Read (Sir Hercules), [obituary article], 323

Reade (0. A.), [death], 882

Redgrove (H. 8.), Scent and all about it:
Account of the Science of Perfumery, 372

Redington (G.), Effect of Diurnal Periodicity on Plant
Growth, 818

Redington (P.), The Ignorant Treatment of Land, 953

Redmayne (S]r Richard), The Position of the Technical
Expert in the Civil Service, 616

Reed (F. W.), Soft-wood Imports into New England, 776

Reeves (E. A.), True Bearing and Distance Diagram, 620

Relchenbach (Prof. H.), Philosophie der Raum-Zeit-Lehre,
751

a Popular

Reid (S:r G. Archdall), The Understanding of Relativity,

Rm.l15 (Prof J.), Allen’s Commercial Organic Analysis.
Vol. 6. Fifth edition, 599 ; and D. T. MacSweeney,
The Work of William Higgins, 356

Reith (Sir John), Difficulties of Radio Broadcasting, 253

Rendle (Dr. A. B.), A Remarkable West Australian Sub-
terranean Orchid, 264

Reverdin (L.), Faunistic Study of the Station of Sumpf
(Zoug) : The Bronze Age (2), 550

Rew (8ir Henry), [death], 576 ; [obituary article], 650

Reynolds (Dr. W. C.), Atomic Structure as Modified by
Oxidation and Reduction, 791

Rice (Prof. J.), An Introduction to Physical Science, 378

Rice (Prof. W. N.), [death], 138

Richards (F. J.), Witcheraft in Southern India, 542

Richards (T. W.), and A. W. Phillips, Atomic Weight of
Copper, 660

Richardson (Dr. L. F.), appointed principal of Paisley
Technical College, 963

Richardson (Dr. M. W.), The Thumbprint and Cross-
Correspondence Experiments made with the Medium
Margery during 1927 and 1928, 770

Richardson (Prof. O. W.), and P. M. Davidson, The
Energy Functions of the H, Molecules, 894; The
Singlet Bands of the Hydrogen Molecule (I), 229 ;
The Spectrum of H,: the Bands Analogous to the
Parhelium Line Spectrum. Part 2, 432; and Miss
U. Andrewes, Soft X-rays from Crystal Faces, 344

Richtmyer (Prof. F. K.), Introduction to Modern Physics,
198

Rideal (Dr. E. K.), Chemiluminescence, 417

Ridgway (R.), [death], 950

van Rijckevorsel (Dr. E.), [obituary article], 172

Rinck (E.), The Equilibrium in the Liquid State between
Potassium, Sodium, and their Bromides, 857

Ritchie (A, D.), The Movements of Plants, 672

thd:{e (Dr J.), The Fauna of Scotland during the Ice

E',

thchte (M. }, The Atomic Weight of Phosphorus, 838

Rivera (V.), Experunant.al Cicatrisation of the Stem of
Picinus communis, 1002

Riviére (G.), and (. Richard, The Fertilisation of Soils
Poor in Lime, 70

Roberts, Jr. (F. H. H.), Early Culture in Texas, U.S.A., 812

Roberts (Mrs. Isaac), (nde Dorothea Klumpka), Isaac
Robert’s Atlas of 52 Regions : a Guide to Herschel's
Fields (avee texte anglais et texte frangais), 522

Roberts (J. A. F.), and Dr. A. W. Greenwood, Freemartin
and a Freemartin-like Condition in Sheep, 257

Roberts (Dr. J. K.), Heat and Thermodynamics, 364

Robertson (Sir Charles), Biological Teaching in Schools,
59

Robertson (J. M.), An X.ray Investigation of the Struc-
ture of Naphthalene and Anthracene, 894

Robertson (Sir Robert), Infra-red Spectra, 385, 915

Robinson (Prof. G. W.), The Classification of Soils for
Purposes of Survey, 980

Robinson (H. C.), The Birds of the Malay Peninsula.
Vol. 2: The Birds of the Hill Stations, 367

Robinson (Prof, H. R.), and C. L. Young, The Absorption
of X-Rays, 203

Roecard (Y.), Hydrodynamics and the Kinetic Theory of
Gases, 513; The Fall of a Heavy Gas in a Light
Gas, 1001

Rodebush and Michalek, Vapour Pressures and Densities
of Ammonium Chloride and Todine, 740

Roderick (Dr. H. B.), reappointed a university lecturer
in medicine in Cambridge University, 892

Rogers (Prof. C. G.), Physiological Evidences of Evolution
and Animal Relationship, 219

Rogers (Sir Leonard), Recent Advances in Tropical
Medicine, 272

Rojansky (Dr. V.), The Ratio of the Mass of the Proton
to that of the Electron, 911

Rolla (L.), and L. Mazza, Thallium Photoelectrie Cells, 396

Rolleston (Dr. J. D.), Aleohol in Therapeutics, 615

Roneagli (Commdr. G.), [death], 324

Rosebery and Midlothian (Earl of), [death], 806

Rosenhain (Dr. W.), and W. E. Prytherch, An Improved
Form of Electric Resistance Furnace, 513

Rosenhead (L.), Systems of Line Vortices in a Channel of
Finite Breadth, 229

Rosier (G.), A Granitic Mylonite of the Baltschiederliicke,
the Bietsechhorn Massif, 858

Ross (Sir Ronald), awarded the Manson medal of the Royal
Society of Tropical Medicine and Hygiene, 616

Rosseland (Prof. S.), Ozone Absorption during Long Arctic
Night, 761; Stellar Spectra in the Far Ultra-Violet,
207

Rossi (B.), The Electrie Field in Homogeneous Anistropic
Media, 190 ; The Distribution of Electricity in Con-
ductors Immersed in a Homogeneous Anistropic
Medium, 266; The Raman Effect and Negative
Absorption, 859

Roubaud (E.), Autogenous Cycle of Waiting and Hidden
Active Winter Generations in the Common Mosquito,
590

Roux (A.), and J. Cournot, The Internal Transformation
of a Copper-Aluminium Alloy, 230

Rowland (Rev. J. P.), Magnetic Storm of Feb. 27-28, 450

Roxas (H. A.)., Philippine Echinoids, 180

Roy (Rai Bahadur Sarat Chandra), Oraon Religion and
Customs, 370

Royer (L.), The Corrosion of a Crystal of Dolomite by an
Active Isotropic Liquid, 965; The Possible Asym-
metry of the Corrosion Figures Obtained by an Active
Isotropic Liquid, 895

Rubner (M.), The Plant Wall in the Light of Digestion
Experiments, 144

Runnstrém (8.), Development of Leptosynapta inheerens, 65

Rupp (E.), Electron Waves, 29

Rusby (Prof. H. H.), awarded the Hanbury Memorial
Medal by the Pharmaceutical Society, 845

Russ (Prof. 8.), The Supply and Therapeutic Uses: of
Radium, 648

Raussell (Dr. A.), elected president of the Old Students’
Association of Faraday House Electrical Engineering
College, 990

Russell (A.), Gold at Hope's Nose, Torquay, 264

Russell (F. 8.), The Great Barrier Reef Expedition and
its Aims, 857

Russell (Prof. H. N.), Fall of Meteorites into Stars, 811 ;
Measuring the Heat of the Stars, 774 ; Quantitative
Analysis of the Sun, 657

Russo (A.), Nuclear Divisions in Cryplochilum echini Mps.,
590

Ruszkowski (J. S.), Life Cycle of Echinobothrium, 294

Rutherford (Sir Ernest), Molecular Motions in Rarefied
Gases, 385; Origin of Actinium and Age of the
Barth, 313 ; Penetrating Radiations, 501 ; and others,
The Structure of Atomie Nueclei, 246 ; and J. Chad-
wick, Energy Relations in Artificial Disintegration,
395

Saegusa (Prof. H.), and S, Shimizu, Anomalous After-
effect with Quartz, 713

Sahashi (Y.), Vitamin B, 259

St. John (Dr. C. E.), and others, Rowland’'s Wave-length
and Tables, 145

Sajous (Dr. C. E. de Medicis), [death], 950

Salaman, Solanum Hybrids, 813

Saldau (P.), Special Properties of Tutectics and Butectoid
Alloys in Binary Metallic Systems, 477

Salerno (Dr. U.), Hall Effect in Nickel-Steel Alloys, 814
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Salet (P.), The Constancy of the Velocity of Light, 396

Salisbury (Dr. E. J.), appointed professor of botany at
University College, London, 336 ;

Salomons (Lady), offer of apparatus to Cambridge Uni-
versity, 149

Sampson (Dr. J.), European Gypsies in Egypt, 143

Sandeman (I.), Bands in Hydrogen related to the Fulcher
System, 188, 410, 964

Sandford (K. 8.), The Erratic Rocks and the Age of the
Southern Limit of Glaciation in the Oxford District, 70

Sansome (F. W.), Pollination of Species of Primula, 530

Sarasin (Dr, P.), [death], 651

Sarasola (Rev. 8.), Los huracanes en las Antillas. Segunda
edicion, 938

Saudek (R.), Handwriting, 426

Savage (8.), appointed librarian and assistant secretary
of the Linnean Society of London, 845

Savory (T. H.), The Biology of Spiders, 366

Shrana (F.), A Remarkable Group of Functional Operators,
397

Scagliarini (G.), and P. Prateri, The Reaction between

. Sodium Nitroprusside and Sulphides, 34 :

Stegoleva-Barovskaja (T.), The First Representative of
the Family Mordellide (Coleoptora) from the Jurassic
Deposits in Turkestan, 783

Schlesinger (Prof. F.), awarded the Bruce medal of the
Astronomical Society of the Pacific, 656

von Schmidt (Dr. A.), [death], 768

Schmidt (Prof. Johs.), Fresh-water Eels of New Zealand
and Australia, 27

Schmidt (K. P.), Origin of the Fauna of the West Indies, 107

Schmidt (W.), The Structure of the Wind, 966

Schmitt, Johnson, and Olson, Ultrasonic Radiation, 506

Schoeller (W. R.), and C. Jahn, A New Method for the
Separation of Small Quantities of Tantalum and
Niobium from Titanium, 818

Schoen (M.), translated by H. L1, Hind, and revised and
enlarged by the author, The Problem of Fermentation :
the Facts and Hypotheses, 372

Schofield (Dr. R. K.), and Dr. B. A, Keen, Rigidity in
Weak Clay Suspensions, 492

Schopfer (W.), The Metabolism of the Sexes, 626

Schott (G.), Submarine Waves in Gibraltar Straits, 28

Schrire (T.), and E. G. Greenfield, On some New Species
of Organisms Isolated from Xenopus Lawvis, 190

Schtylko (B.), A Method of Determination of Fossil
Remains of Teleostei, 230 ; Fossil Remains of a Pike
from the Akmolinsk Province, 701 "

Schuchert (Prof. C.), awarded the Hayden Memorial
Geological gold medal for 1929, 736; The Late
Pal®ozoic Glaciation, 946 ; and Clare M. le Vene,
The Earth and its Rhythms, 12

Sehwarz (Prof. E. H. L.), [death], 58 ; [obituary article],
100 ; The Kalahari and its Native Races ; being the
Account of a Journey through Ngamiland and the
Kalahari, with a Special Study of the Natives in that

. Area, 1568

Scorza (G.), Riemannian Matrices, 858

Scott (Prof. A, W.), bequest of, to Oxford University, 336 ;
bequest of, to Cambridge University, 929

Scott (Dr. D. H.), Aspects of Fossil Botany, 319, 350

Scott (Mrs. D. H.), [obituary article], 287

Scott (Dr. T.), [death], 576

Scott (W. L.), assisted by C. W. J. Spicer, Reinforced
Concrete Bridges : the Practical Design of Modern
Reinforced Concrete Bridges, including Notes on
g‘génparat.ure and Shrinkage Effects. Second edition,

Scroggie (A. G.), and G. L. Clark, The Crystal Structure
of Anhydrous Silicotungstic Acid and Related Com-
pounds, and their probable Molecular Formule, 627

Scutt (W.), Solar Difiraction Spectrum from a Single
Strand of Cobweb, 530

Sederholm (Dr. J. J.), presented with the Penrose medal
of the Geological Society of America, 255

Segay (A.), The Inflammation of Fire Damp by Explosives,
666

Segrave (Major H. 0. D.), New Speed Record, 424

Séjourné (P.), The Line from Nice to Coni, 665; The
Railway from Casablanca to Marrakech, 819

Sekito (8.), Crystal Structure of 8-thallium, 695

Seljakow (Prof. N.), The Nature of Martensite, 204

Selwyn (E. W, H.), Arc Spectra in the Region A1600-)2100,
805

Semenza (G.), awarded the Faraday medal of the In-
stitution of Electrical Engineers, 178

Semple (J. G.), awarded a Rayleigh prize of Cambridge
University, 475

Sen (Dr. K. C.), A. C. Ray, and N. N. Mitra, Some Aspects
of Hemolysis, 242

Senderens (J. B.), The Catalytic Dehydration of Aleohols

by Alkaline Bisulphates, 113; Preparation of the

Ether-Oxides of the Aromatic Alecohols, 857

Service (Lieut. J. H.), Sounding at Sea, 181

Settimj (L.), Chemical Composition of certain Food Pastes
ggg the Modifications effected by Boiling in Water,

Seward (Prof. A. C.), Greenland : as it is and as it was,
{1577, 455 ; The Flora of the Carboniferous Period,

¥i

Seyewetz (A.), and J. Blane, The Fluorescence of Colouring
Matters in Wood's Light, 590

Shahriyar (Buzurg Ibn), The Book of the Marvels of India.
From the Arabic by L. Marcel Devie, Translated
into English by P. Quennell, 671

Shapley (Prof. H.), The Galactic Centre, 302, 479, 737 ;
and Miss A. Ames, Clusters of Universes, 541 ; and
Henrietta H. Swope, The Galactic Centre, 302

Sharp (Dr. N. A, D.), The Cameroon Gorilla, 525

Shaw (Sir Napier), Distribution of Temperature in the
First 25 Kilometres over the Earth, 906; The
Maharaj Rana of Jhalawar, 805

Shearer (A. B.), The ‘ Rayon ' Industry, 696

Sheffield (F. M. L.), Chromosome Linkage in (Hnothera,
with Special Reference to some F; Hybrids, 1001

Sheppard (Dr. 8. E.), The Primary Process in the Formation
of the Latent Photographic Image, 979

Sherman (E. A.), Soil Exhaustion and Erosion, 577

Sherman (H. C.), and H. L. Campbell, The Influence of
Food upon Longevity, 302

Sherman (P. L.), and others, Abaca, a Little-known
Philippine Fibre, 427

Sherrington (Sir Charles), Some Funection Problems Attach-
ing to Convergence (David Ferrier Lecture), 998

Sherrington (C. E. R.), Recent Problems of Rail Transport
at Home and Abroad, 2563 ; The Economies of Rail
Transport in Great Britain. 2 Vols., 939

Shipley (M.), Fundamentalism in England, 735

Shoji (T.), and T. Nakamura, Dicecism in the Garden
Asparagus, 181

Shotridge (L.), Tlingit Emblems, 693

Sibly (Dr. T. F.), acceptance of the post of vice-chancellor
of Reading University, 892

Silberminz (V. A.), The Deposits of Cerite, Bastnwsite,
and a New Mineral, Lessingite, in the Kyshtym
Distriet, Urals, 1001

Silbernagel (E.), The Orbit of Eta Corons, 581

Silberstein (Dr. L.), The Radius of Space, 618

Simon (F.), Solid Helium, 740

Simpson (W.), Foundations : the Examination and Testing
of the Ground preliminary to the Construction of
Works—Methods and Appliances, 373

Singer (Dr. C.), The Works of Roger Bacon), 41

Sinova (E. 8.), Green Algs of the Sea of Japan, 888

Sinton (Major J. A.), awarded the Chalmers medal of the
Royal Society of Tropical Medicine and Hygiene,
616

Sirjaev (G.), Revision of the Genus T'rigonella, 543

de Sitter (A.), Variation in Light of Polaris, 26

de Sitter (Prof. W.), awarded the Watson medal of the
National Academy of the U.S.A., 847

Sivickis (P. B.), Modes of Distribution of the Mudfish in
the Philippines, 493 :

Skinner (Lieut.-Col. T. C.), Drayson’s Astronomical Con-
clusions, and their Bearing on the Ice Age, 288, 447

Skobeltzyn (D.), The Angular Distribution of Compton
Recoil Electrons, 411

Skrabal (A.), The Varieties of Unstable Intermediate
Substances in Chemical Kinetics, 398

Skutch (Dr. A.), The Insect-catching Mechanism of the
Bladderwort, 258

Slattery (Mabel K.), Fluorescence and Solid Solution, 35



Nature ]
August 17, 1929

Name Index

XXiii

Slepian (J.), and E. J. Haverstick, The Mechanism of
Ares, 544

Smart (Dr. W. M.), Astrophysics : the Characteristics and
Evolution of the Stars, 828; reappointed chief
assistant of the Cambridge Observatory, 855; re-
appointed John Couch Adams astronomer in Cam-
bridge University, 999 ; The Sun, the Stars, and the
Universe, 828

Smith (A. D. B.), and J. R. Brown, Réle of Inbreeding
in the Development of the Jersey Breed of Cattle, 338

Smith (D. C.), The Direct Effect of Temperature Changes
upon the Melanphores of the Lizard Anolis equestris,
627

Smith (E. C.), The Formation of Lactic Acid in Muscles
in the Frozen State, 1001

Smith (Eng.-Capt. E. C.), The Progress of Marine Pro-
pulsion, 352

Smith (Prof. G. Elliot), In the Beginning : the Origin of
Civilisation, 200

Smith (Dr. J. Henderson), Filterable Viruses, 633

Smith (T.), J. 8. Anderson, and L. C. Cordle, Reflection
Causties, 994

Smith (J. W.), A gp&mnt Influence of an Electric Field on
the Boiling Point of Benzene, 889

Smith (Prof. Stanley), Anomalous Terms in the Spectrum
of Doubly Tonised Lead, 566 ; The Cellulose Lacquers :
a Practical Handbook on their Manufacture, 677

Smith (8. W. J.), A, A. Lee, and J. Young, The Mode of
Formation of Neumann Bands, 263

Smith (Dr. W. G.), [obituary article], 101

Smith (Prof. W. Wright), and G. Forrest, and others,
The Cult of the Primula, 471

Smithells (Prof. A.), re-elected president of the Institute
of Chemistry, 385

Smithells (Dr. C. J.), Impurities in Metals : their Influence
on Structure and Properties, 376

Smith-Rose (Dr. R. L.), and Spilsbury, Electric Starters
for Motor-cars, 296; The Possible Interferences of
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Ore Deposits, 976

Heritsch (Prof. F.), Translated by Prof. P. G. H.
Boswell, The Nappe Theory in the Alps (Alpine
Tectonics, 19056-1928), 975

Holmes (Prof. A.), The Nomenclature of Petrology :
with References to Selected Literature. Second edi-
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(Geologie der Krde, Herausgegeben von Prof. K.
Krenkel), 237

Locke (A.), Leached Outerops as Guides to Copper Ore,
80

Pilgrim (Dr. G. E.), and A, T. Hopwood, British Museum
(Natural History), Catalogue of the Pontian Bovidas
of Europe in the Department of Geology, 239

Schuchert (Prof. C.), and C. M. Le Vene, The Earth and
its Rhythms, 12

Stach (Dr. E.), Kohlenpetrographisches Praktilum, 374

Weigelt (Prof. J.), Rezente Wirbeltierleichen und ihre
paliobiologische Bedeutung, 43

Winchell (Prof. A. N.), Elements of Optical Mineralogy :
an Introduction to Microscopic Petrography. Third
edition. Part 1: Principles and Methods, 158

Mathematical and Physical Science :

Boll (Dr. M.) et C. Salomon, Introduction & la théorie
des quanta: les équations de la mécanique et de
I"électronique, 312

Bower (W. R.), Primary Physical Science, 379

Brown (G. W.), Progressive Trigonometry. Part 1:
Numerical Trigonometry and Mensuration, 46

Cambridge Observations. Vol. 24, Part 2, 408

Cartan (Prof. E.), Legons sur la géométrie des espaces
de Riemann, 441

Caswell (Prof. A. E.), An Outline of Physics, 379
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Houstoun (Dr. R. A.), Intermediate Electricity and
Magnetism, 379

Janet (C.), La structure du noyau de 'atome, considérée
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Leriche (Prof. R.), and Prof. A, Policard. Translated by
Prof. 8. Moore and Prof. J. A. Key, The Normal and
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M‘Gowan (Dr. J. P.), On Rous, Leucotic, and Allied
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Factors in, Dr. R. B. Foerster, 222 ; of the River
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Cancer.

GOOD deal has been done in recent years to
elucidate the laws of animal growth—the
rules, that is, which determine that each individual
animal grows, develops, and differentiates until its
body has reached a certain size, with its various
parts and organs in certain proportions and in
certain relationships to one another. The deadly
precision with which the * normal * result is achieved
is so commonplace that we wonder at it less than
we do at the much rarer cases when the regulatory
mechanism goes wrong. That is the naturalist’s
instinct. ¢ Treasure your exceptions’ is, within
reasonable bounds, a sound rule, and the study of
unnatural forms of growth is as likely a road as
any other to lead us to an understanding of normal
development. Of all the varieties of abnormal
growth, we know most about tumours, especially
of human tumours, and more particularly of those
which by their nature tend to kill the individual
in which they grow and which we distinguish as
‘ malignant tumours ’ or ‘ cancer.’

The natural history of man is known far better
than that of any other animal: an industrious
worker may examine a hundred thousand in-
dividuals of some wild species ; most people would
think they had done pretty well if they had closely
scrutinised five hundred. But the organised activi-
ties of public health authorities now keep under
pretty close observation some 200 million people,
and tell us, with tolerable if improvable accuracy,
the reasons why they die from year to year and
from childhood to old age. We know from these
data that cancer is one of the chief causes of death
in civilised countries in temperate climates, and we
have a great mass of information about the sex,
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age, occupation, and other circumstances of the
people who die from it.

The whole ° cancer problem ’ is therefore of con-
siderable interest from many points of view—
biological, medical, and personal— and these are all
represented in the report,! lately published, of the
International Conference on Cancer, held in London
last July under the auspices of the British Empire
Cancer Campaign. The twenty-sixth annual report
of the Imperial Cancer Research Fund also con-
tributes once again its record of the steady, sober
progress which that organisation has so consistently
maintained, first under Dr. E. F. Bashford, and in
recent years under Dr. J. A. Murray. Where does
the problem now stand ?

A cancer grows from, and is composed of, cells
of the body in which it arises. It differs from normal
tissue in its gross morphology, in its minute struc-
ture, and in its functional relationships, but these
differences are quantitative rather than qualitative.
Anatomically and physiologically the degrees of
resemblance and difference vary widely in different
instances : some tumours are very like normal
tissue, some are bizarrely different. All attempts
to define any specifically malignant character have
failed : Mr. H. (. Crabtree has lately shown that
Warburg’s criterion of a capacity for anaerobic
glycolysis is not valid, since cellular overgrowths
of an inflammatory nature show the same sort of
metabolism, The most definite feature of cancers
is their relative detachment and isolation in the
co-operative community which is formed by the
tissues and organs of the body. The normal
anatomical relationships of epithelium and con-
nective tissue, for example, are due to the mutual
restraint of each tissue on the other: if a cancer
starts in the epithelium, it is not held in check by
the connective tissue : it defies the laws of normal
growth and produces tissue which does not gub-
serve the proper functions of epithelium towards
the underlying tissues and the rest of the body.

Similarly, cancer cells are not subject to the
ordinary rules of senescence. Growing old, and
eventually so old that life ceases, is a function of
the body as a whole, not of individual tissues. If
a normal embryonic tissue is isolated from the rest
of the body in artificial culture, it can be propagated
by periodical transplantations for a time much
longer than the natural life of the animal species
from which it came, and probably indefinitely. A
mouse cancer is physiologically isolated in an
analogous manner : it never grows old, and by
transplantation from mouse to mouse can be kept

! John Wright and Sons, Bristol. 1928. Pp. 588, i
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alive for many natural generations of mice, and
probably for ever.

Pieces of tissue which are in this way detached
from the communal activities of the body as a
whole are, as might be anticipated, useless. The
fat in a fatty tumour is not available as a source
of energy for the body: a tumour of stomach
epithelium does not secrete gastric juice, nor is a
muscular tumour of the uterus of any value in
retaining or expelling a feetus. But, which could
scarcely have been predicted, they are also harmful ;
it is, after all, the great practical quality of cancers
that they kill. In many cases they do this by
interfering in a gross way with the normal working
of the stomach or intestines or brain or lungs. But
they kill with equal certainty if they do not involve
any vital organ and, questionless, they produce
some substance which is poisonous to the rest of
the body, often shown most strikingly by the pro-
duction of an extreme degree of wasting. Few
attempts have been made to explain this general
ill effect, and we really know nothing of its intimate
mechanism. Why cancer kills is a very interesting
question which still needs an answer. It may be
that there is a biological principle that cells whlch
are not with the body are against it.

Far more attention has naturally been given to
the origin and causes of the dissociated growth.
All the evidence goes to show that it is due to a
reaction between the tissues and some external
stimulation. Organisms exist only in relation to
their environment : normal organisms react to a
normal environment in such a way that each is
in perfect adaptation with the other. In cancer
there is something wrong with both.

There is no substantial evidence that cancer is
due to any sort of parasite. Malignant tumours
produce substances which can stimulate normal
cells to take on a cancerous way of growth;
in some ways they resemble the invisible viruses
which are the causes of some infectious diseases ;
but these carcinogenic agents have never bcen
found apart from tumours, and it seems most
likely that they arise in and are the result of cancer
rather than its cause. The cumulative indications,
however, that cancer is caused by various forms
of stimulation which we may group together as
chronie irritation, become more and more impressive,
and fresh examples of the association are con-
tinually being brought forward. Irritation involves
cell injury and cell destruction, and any class of
agents which can injure cells may evoke cancer as
a response—mechanical, thermal, chemical, para-
sitic, and radiant injury are all effective. But
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though a jagged tooth, swallowing food too hot,
working in arsenic, being infected with the worm
Schistosomum, and X-rays may all cause cancer,
experiments on animals and observations on man
agree in attaching special efficacy to soot, tar, shale
oils, and other products of destructive distillation.

There are strong grounds for thinking that this
is the environmental factor which connects a high
cancer incidence with civilisation and town life.
Man is an artificial animal, and he is evidently far
from perfectly adapted to the surroundings which
he makes for himself. Human and animal experi-
ence also agree in showing that cancer follows
injury only after a long latent period, during which
the irritation may or may not be continued. . The
interval in mice is of the order of one-third of their
natural span of life: a corresponding period of
15 to 20 years is suggested by the human data.
If man lived, like a wild animal, only for the years
of his physical perfection and generally finished
about 30 or 35, few people would have malignant
tumours. They are not common until ages of forty
and upwards are reached—a prime fact in their
epidemiology which is consistent with the view that
irritants are the most important stimuli of can-
cerous growth, especially when this mode of response
is given better chances to emerge by man’s un-
natural habit of keeping himself alive a good deal
longer than was intended.

Whether irritants produce cancer or not depends
also on the tissues which are involved. Recent
observations show in a variety of ways that the
constitution of the irritated individual is far from
immaterial. Experimentally it is easy enough to
make malignant tumours with tar in mice, difficult
or next to impossible in rabbits, rats, or guinea-
pigs. Within the same species, races and in-
dividuals differ in the same way. Mice are so prone
to develop °spontaneous’ cancers that the in-
cidence of the disease may be observed in them as
it may be in man. Some strains are more cancerous
than others, and the original demonstration by the
Imperial Cancer Research Fund, that a tendency to
have cancer could be exaggerated by selective
breeding, has been very fully confirmed by the
massive observations of Miss Slye, Prof. Leo Loeb,
and others. Races have been obtained in which
nearly every mouse dies of cancer; other races in
which cancer is almost unknown; and it is quite
clear that the liability to respond to irritation by
producing a cancer is a heritable constitutional
quality, depending apparently on more than one
Mendelian factor, and difficult to trace through
man’s promiscuous breeding.
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We have also learned in recent years that these
constitutional differences may be acquired as well
as in-born. If a large number of mice are tarred
to the same extent, the time at which they will
develop tumours in response will vary widely :
gome individuals are much more refractory than
others. If the cancers of the skin which first appear
in the most susceptible animals are removed by
operation, it proves to be exceedingly difficult or
impossible to produce Ja second tar tumour in
the same animal. Mice from which spontaneous
tumours have been excised are equally refractory.
The development of one cancer thus produces some
alteration in the whole economy of the animal,
which makes it everywhere less responsive to
carcinogenic irritation.

These experimental facts are reflected in human
experience. Multiple malignant tumours in one
person are less common than they should be if the
development of one had no relation to the develop-
ment of others: cancers of the breast and of the
uterus are so common that examples of the occur-
rence of both in the same woman should be fairly
frequent instead of rare. The analysis of inter-
national statistics, in which a committee of the
League of Nations has taken an important part,
also suggests that relative freedom from cancer of
one organ may be made up by relative abundance
in another organ. Thus in England, Holland,
Switzerland, and Japan the death-rate from cancer
is about the same : in each case the absence of
cancer of the breast and uterus in males is counter-
balanced by a higher rate for cancer of the ali-
mentary canal, so that the total incidence in the
two sexes is the same. In Japan, cancer of the
breast is relatively unimportant, but cancer of the
uterus is so much commoner that the mortality
from both is higher than in Holland or Switzerland.
Through several lines of approach, therefore, we reach
the conclusion that there is a cancerous diathesis
affecting the body as a whole as well as a heritable
Liability for some particular organ to be involved.

The progress in our knowledge of cancer, its
nature, causes, and cure, cannot from any point
of view be regarded as unsatisfactory. The
mystical ideas of thirty years ago have been replaced
by a clear biological conception of stimulus and
response. It cannot be long before we shall be
able to define more closely the essential characters
of effective stimuli on one hand and on the other
the constitutional qualities which lead a tissue
to give a cancerous response. The ‘ cancer prob-
lem ’ is far from solved, but it seems much more
soluble as time goes on.
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Eddington on the Nature of the World.

The Nature of the Physical World, By Prof. A. S.
Eddington. (Gifford Lectures, 1927.) Pp. xix
+361. (Cambridge : At the University Press,
1928.) 12s. 6d. net.

THE lectures endowed by Lord Gifford in 1887
for *“ promoting and diffusing the study of
Natural Theology, in the widest sense of the term—
in other words, the knowledge of God "—were de-
livered in 1927 in Edinburgh by Prof. Eddington.
At the time they excited an interest which, even
after allowing for the traditional intellectual fer-
vour of the Scottish capital, must be regarded as
altogether exceptional : and now that they are
published, the interest is likely to become uni-
versal, .

“ I propose,” Prof. Eddington says in the Intro-
duction, ** to discuss some of the results of modern
study of the physical world which give most food
for philosophic thought, This will include new
conceptions in science and also new knowledge. In
both respects we are led to think of the material
universe in a way very different from that prevail-
ing at the end of the last century.” In the last
four chapters he considers the position which
the new scientific view should oceupy in relation
to religion.

Descriptions of the phenomena of atomic physics
as given in popular text-books have an extra-
ordinary vividness. We see nuclei surrounded by
circulating electrons, which from time to time are
tossed into higher orbits by X-rays or torn away
altogether, and after hairbreadth escapes are again
caught and fall back again. The success of this
model in co-ordinating the facts of spectroscopy
shows that it bears some analogy to the actual
atom ; but (as is made clear by wave mechanics)
there is no real resemblance. The fall of an electron
from one orbit to another is merely a conventional
way of representing a particular change of state of
the atom which cannot properly be represented by
movements in space as macroscopically conceived.
Something unknown is doing we do not know what—
that is what the theory amounts to. The reason
why it is fruitful is that our descriptions are not
limited to unknown agents executing unknown
activities, but include numbers scattered freely in
the description. To contemplate electrons circulat-
ing in the atom carries us no further; but by
contemplating eight circulating electrons in one
atom and seven circulating electrons in another, we
begin to realise the difference between oxygen and
nitrogen. Out of the numbers proceeds that har-

No. 3088, Vor. 123]

mony of natural law which it is the aim of science
to disclose.

So far, Eddington is just a Pythagorean. * The
leading principle of Pythagoreanism,” as Walter
Pater said, ““ was the universality, the ultimate
truth, of numerical law, analogous to the numerical
laws of harmony in music : the finite (vd wépas) or
definable, with all the unity-in-variety of concerted
musie, ever controlling the infinite (70 dmepor), the
indefinite, formless brute matter of our experience
of the world,” and the plan of the whole book re-
minds us forcibly of what Proclus says of Pytha-
goras, that he “ examined the principles of natural
knowledge to the bottom, and investigated its
theories in an immaterial and intellectual manner
Let us see, then, how Edding-
ton illustrates his view about the nature of exact
science by analysing, in an immaterial and intel-
lectual manner, an examination question.

“ If we search the examination papers in physics
and natural philosophy for the more intelligible
(uestions, we may come across one beginning some-
thing like this: ° An elephant slides down a grassy
hillside. . . . The experienced candidate knows
that he need not pay much attention to this : it is
only put in to give an impression of realism. He
reads on : “The mass of the elephant is two tons.’
Now we are getting to business : the elephant fades
out of the problem and a mass of two tons takes its
place. What exactly is this two tons, the real
subject matter of the problem ? It refers to some
property or condition which we vaguely describe as
‘ ponderosity ’ occurring in a particular region of
the external world. But we shall not get much
further that way : the nature of the external world
is inserutable, and we shall only plunge into a quag-
mire of indescribables. Never mind what two tons
refers to : what isit ¥ How has it actually entered
in'so definite a way into our experience ? Two tons
is the reading of the pointer when the elephant was
placed on a weighing-machine.”

Similarly for the other data of the problem. Thus
by the time the serious application of exact science
begins, we are left only with pointer-readings.
Science is simply the linkage of pointer-readings with
pointer-readings.

The Victorian physicist felt that he knew just
what he was talking about when he used such items
as matter and atoms. Atoms were tiny billiard balls,
a crisp statement that was supposed to tell you all
about their nature in a way that could never be
achieved for transcendental things like conscious-
ness, beauty, or humour. But now we realise that
science has nothing to say as to the intrinsic nature

(didws kal voepds),
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of the atom. The physical atom is, like everything
else in physics, a schedule of pointer-readings. The
schedule is, we agree, attached to some unknown
background, but what it is we do not know. Only
in one case—namely, the pointer-readings of our
own brains—have we an insight that is not
limited to the pointer-readings: and that insight
shows that they are attached to a background of

consciousness.
Why not, then, suppose that the unknown back-

ground of all pointer-readings is something con-
tinuous with our mental nature, something of
the nature of consciousness ? Why should not
the stuff of the world be mind-stuff ? What
knowledge have we of the nature of atoms that
renders it all incongruous that the assemblage of
atoms constituting a brain should be of itself a
thinking object 2

The doctrine that ultimate reality is of the nature
of mind, or thought-content, is as old as Plato ; but
Eddington’s approach to it is original and bears not
much resemblance to that of the idealist meta-
physicians. His lectures, coming from a physicist
of the front rank, will penetrate where philosophers
have never found a hearing ; and how much need
there is for teaching such as Eddington’s may be
realised when we compare him with (for example)
Bishop Barnes, who, in his objections to the Catho-
lic doctrine of the Sacraments, still seems to be
dominated by the nineteenth-century physicist’s
conception of matter as something necessarily and
entirely unspiritual,

Having swept away one of the two principal
causes of tension between science and religion—
namely, the association of science with materialistic
philosophy—Eddington now turns to the other,
namely, the deterministic character which has hither-
to been attributed to physies, and the difficulty of
reconciling scientific determinism with doctrines of
human free will and responsibility. Here the solu-
tion is one that could not have been dreamt of
twenty years ago—it is nothing more or less than
a total denial of determinism in physics itself.
¢ On the scientific side,” he says, ** a new situation
has arisen. It is a consequence of the advent of
the quantum theory that physics is no longer pledged
to a scheme of deterministic law. Determinism has
dropped out altogether in the latest formulations of
theoretical physies and it is at least open to doubt
whether it will ever be brought back. . . . The
future is a combination of the causal influences of
the past, together with unpredictable elements—
unpredictable not merely because it is impractic-
able to obtain the data of prediction, but because
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no data connected causally with our experience
exist.”

The position is that the laws governing the
microscopic elements of the physical world —in-
dividual atoms, electrons, quanta—do not make
definite predictions as to what the individual will
do next. These laws indicate several possibilities
in the future and state the odds on each. In
general the odds are moderately balanced and are
not tempting to an aspiring prophet. But short
odds on the behaviour of individuals combine into
very long odds on statistics of a large number
of individuals ; and all the successful predictions
hitherto attributed to causality are traceable to this.

The questions which have been referred to in
this review are only a small proportion of those
dealt with in what must be regarded as an epoch-
making book. Considerable discussion may be
expected, for example, over the doctrine propounded
in Chapter xi., that Einstein’s gravitational field-
equations and Maxwell’s electromagnetic field-
equations are not controlling laws of physics, but
mere truisms, the violation of which is unthinkable,
like the law that 3 +1=2+2. I must confess my-
self unable to follow the argument here, especially
as Eddington indicates (p. 237) that in his opinion
the law of ponderomotive force of the electric field
is not to be regarded as one of these truisms ; for it
is known (as is proved, e.g., in Proc. Roy. Soc., 113,
pp. 509-511; 1927) that the equations of pondero-
motive force are merely mathematical consequences
of Einstein’s gravitational field-equations and Max-
well’s electromagnetic equations.

In conclusion, we may express our satisfaction
that Eddington has avoided two pits into which
many other travellers in these regions have fallen.
The first is indicated in his own words :

“ A besetting temptation of the scientific apolo-
gist for religion is to take some of its current ex-
pressions, and after clearing away crudities of thought
(which must necessarily be associated with any-
thing adapted to the everyday needs of humanity)
to water down the meaning until little is left that
could possibly be in opposition to science, or to
anything else.”

If the Christian religion had meant no more than
some of its modern expositions, need the early
Christians have suffered martyrdom ?

And the other, also in his own words :

“ The religious reader may well be content that
I have not offered him a God revealed by the
quantum theory, and therefore liable to be swept
away in the next scientific revolution.”

E. T. WHITTAKER.

Al
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Science and Life.

Point Counter Point. By Aldous Huxley. Pp. v+
.601. (London: Chatto and Windus, 1928.)
10s. 6d. net.

CIENCE, by flinging into the lap of an un-

L) prepared world an over-rich and embarrassing

assortment of food for thought, must be held re- |

sponsible for the mental indigestion from which
the world is suffering. It is not surprising, con-
sidering the bewildering array of new knowledge
and the number of new theories spread before us,
that the only beliefs are unbeliefs, that traditions
are anachronisms, and precedents ephemeral things.
This is not an age of reason but of unreason. We
are attempting to explain everything in terms of
psycho-physiologico-physico concepts, but have so
far succeeded only in making life more complicated
for the majority. No great synthesis of our new
knowledge has yet been attempted upon which to

base a guiding philosophy for puzzled mankind. |

Mr. H. G. Wells may yet accomplish this task for
us, but that it has still to be done is the opinion
held by many, an opinion which will find reinforce-
ment in this latest volume by Mr. Aldous Huxley,
in which nearly every character is shown either
floundering or detached.

“ Point Counter Point ™ will not satisfy those
who want novels based on the Richardson model,
“a story wrought round the passion of love to a
tragic or joyous conclusion,”” or that of Scott, who
combined excellence of characterisation with the
harmonious development of his plots. Mr. Huxley
flouts such conventions. He conveys the impres-
sion that the principal character of the book is
outside it. Interestingly and provokingly drawn
as they are, we have not to read far to become less
interested in his characters than in himself, less

about his. He introdutes character after character
into his pages, psycho-analyses them, and then lays
them aside once they have served the purpose
either of explaining their reactions to environmental
stimuli in terms of old or new theories of be-

haviourism, or as vehicles for the expression of his | cover by living—* living completely, with the whole

varied and conflicting thoughts on different typss.
His analyses are brutally realistic, although it is
probable that, by restricting his field of choice to
exaggerated types obsessed by sex, he loses some

of his effect. At the end he leaves us wondering |

whether he intends to point a moral or merely to
record his observations concerning the disastrous
effects on some people of the breakdown of tribal
authority and the waning influence of taboos re-
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| to mental life.
| happen ?

sulting from the impact of science on society. But
he makes it clear that he despises most of the
devices by which most writers maintain interest
in their characters, while at the same time showing
more than once that he could, if he would, write
a thrilling * best-seller * conforming to pattern.
However, we need not be concerned here with
Mr. Huxley's merits or demerits as a novelist.
They have been dealt with elsewhere by others
whose business it is to tell the members of the
general public what they should think about the
books written for them. What should interest us
is his attitude towards science and scientific workers,
and his assumption that the creative scientific re-
gearch worker is something essentially different and
less human than the creative artist. It is for his ex-
planations of, and his onslaughts on, science, rather

| than for his studies in psycho-pathology, that this

volume should be read by all who consider them-
selves specialists in any branch of science. Having
been for years held up to the wonder and admira-

| tion of the world by Mr. H. G. Wells, scientific

workers may need the corrective to their self-
esteem which Mr. Huxley supplies. Rampion, his
artist, remarks :

“ The lizards died of having too much body and
too little head, so at least the scientists are never
tired of telling us. Physical size is a handicap
after a certain point. But what about mental size ?
These fools seem to forget that they're just as top-
heavy and clumsy and disproportioned as any
diplodocus. Sacrificing physical and effective life
What do they imagine’s going to
. . . They're just marching towards ex-
tinction; . . . they're marching the rest of the world
along with them.”

Rampion and his wife, incidentally, are the only
really attractive characters Mr. Huxley introduces

| into his six hundred pages, though it must be con-
interested in their outlook on life than speculative |

fessed that Rampion’s fulminations against physical
research—the search for * non-human-truth ” as
he calls it—becomes somewhat tiresome, partly
through repetition, but mostly because all the
explanation given of the other kind of truth,
“ human truth,” is that it is something you dis-

man “—to which any interpretation can be given.
Apparently the assumption is made that persons
like scientific specialists, absorbed in an intellectual
occupation for a great deal of their time, are neces-
sarily consistently ** mental, conscious, and volun-
tary,” and never “ physical, intuitive, instinctive,
and emotional,” in their reactions. The fact is
that most modern scientific specialists are ruled by
their prejudices and emotions in everything except
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their own small branches of study. They are
neither rational nor realistic in most affairs of life,
merely normal, which is a real misfortune to the
world and the civilisation which is due to their
discoveries. Science has lost the art of leadership,
if it ever possessed it. The scientist is afraid to be
different, timidly afraid to accept the implications
of the results of his own work and acquired know-
ledge, afraid to suggest that his own outlook of
inquiry and patient observation, fearlessness -to
diseard outworn or useless hypotheses, all of which
be brings to bear on his own research, could with
advantage be applied to our political, social, and
economic institutions. Perhaps, however, indiffer-
ence and not fear is the cause of it.

Mr. Huxley may be justified in stating that  the
real charm of the intellectual life—the life devoted
to erudition, to scientific research, to philosophy,
to msthetics, to criticism—is its easiness.” . . .
Easiness breeds indifference. It is this indifference
which makes for misunderstanding, for the oft-
expressed irritation of the non-specialist with the
specialist, and for the suggestion that the research
worker—the really creative research worker—is
less of an artist than other specialists—sculptors,
painters, poets, and the like. Mr. Huxley gives me
the impression that he has weighed science in his
scales of human values and found it wanting. But
is science responsible for that ?

: A. G. CHURCH.

Archazological Investigation in Guernsey.

The Archeology of the Channel Islands. By T. D.
Kendrick. Vol. 1: The Bailiwick of Guernsey.
Pp. xxiv +273 + 20 plates. (London: Methuen
and Co., Ltd., 1928.) 25s. net.

O anthropologist and historian alike the Channel
Islands are rich in interest. The last vestige
of the Duchy of Normandy—there the King is still
officially the Duke—they possess a constitution of
their own, and they have their own language, not a
patois, but a lineal descendant of old Norman
French, of which it retains the pronunciation and
vocabulary, to the confusion of French-speaking
visitors. The racial affinities of the inhabitants are
by no means clear, though this is perhaps due to the
fact that their physical characters have not been
adequately studied. A series of measurements
taken in Jersey more than thirty years ago would
not now be regarded as entirely satisfactory in
technique, and the conclusions then drawn require
reconsideration in the light of later theory. It is,
however, patent that at least two racial strains are
No. 3088, Vor. 123]

present, a fair and a dark breed. Cultural affinities
with Brittany are present ; and attempts have been
made to show that the place-names embody a
Celtic element. This latter contention is more than
doubtful, and there is little convincing evidence for
anything which cannot be derived from Norse or
early Norman French. For the affinities of the fair
strain it is probable that we should look to the
Norse type, and especially, in view of historical
relations, through the Contentin, while connexion
with Brittany may reasonably be correlated with
the short, dark, long-headed man who forms the
substratum of the population on the north-western
fringe of Europe. The fair type, to the eye at
least, appears quite distinct from the fairer Breton,
who possibly may derive from a constituent in the
later immigration of Celtic-speaking peoples from
Britain.

The first volume of Mr. Kendrick’s “ Archwology
of the Channel Islands ** deals only with the Baili-
wick of Guernsey, that is, the Islands of Guernsey,
Alderney, Sark, Herm, and attendant islets. Jersey
here obtains incidental reference only, and will
receive attention in a second volume to be pub-
lished later.

The history of archmological discovery in the
islands is exceptionally important in its bearing
upon the nature of the evidence. So many of the
monuments and early finds have now disappeared
that for our knowledge we are dependent upon the
work of early explorers, and especially of F. C.
Lukis, to whom Mr. Kendrick’s tribute and con-
stant references do no more than justice. The
greater part of his record remains still in manu-
seript, but it has been used freely by the author, and
it will always be the basis and starting-point of any
work on the archaology of the islands. Lukis
began his archeaological investigations in the first
decade of the nineteenth century, when he assisted
in the excavation of the great passage grave of La
Varde by Jean Gosselin, whose paper in Archeologia
in 1811 is the first published reference to the pre-
historic remains of Guernsey.

Archwologically, the Channel Islands are pro-
foundly interesting. Though Guernsey and its
attendant islands show no evidence of palaolithic
man, in Jersey a human tooth discovered in a cave
at St. Brelade’s Bay bears witness to the extension
of Neanderthal man to the islands. Considering
the area of the islands, megalithic remains were
very numerous ; they present certain resemblances
to those of south-west Britain. A large and
important bronze hoard found in Alderney shows
relation with the British Bronze Age, and a gold
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torque found in Jersey is similar to those of Ireland.
It is probable, therefore, that the islands served as
a gathering place and entrepot along the lines
of prehistoric trade. This may explain the dis-
crepancy between the numbers and distribution of
stone axes and of megalithic monuments in the
islands, the latter being most frequent in Alderney
and Herm, while the largest number of stone axes,
as might be expected, is found in Guernsey. Mr.
Kendrick thinks that the islands of Alderney and
Herm may have been regarded as specially sacred.
But Alderney at least, notwithstanding its dangerous
sea passage, is on the obvious line of communication
from the Continent to Britain, and it may be
remembered that generally monuments, especially
funerary monuments, tend to cluster around trade
centres and along trade routes.

The difficulties enumerated by Mr. Kendrick of
interpreting archewological evidence in any insular
area are well illustrated in the Channel Islands.
The most reasonable inference is that they were, on
the whole, intensely conservative over a long period,
but along certain lines admitted local development.
Presumably this is the explanation of certain details
in which the Channel Island finds are unique, such
as the curious form of long-nosed stone pick and a
certain type of pottery. Yet they were not entirely
free from outside influence. This is more marked
in Jersey than in Guernsey, no doubt owing to the
fact that within the period of human occupation an
elevation of the land has twice joined Jersey to the
Continent. This would account for palmolithic
culture being present in Jersey alone. If influx
took place at the time of the second elevation, as is
suggested by the evidence, a knowledge of seafaring
would then have enabled man to pass to Guernsey
and the adjoining islands. For there the history of
man, so far as we know, begins with the megalithic
period and the culture is predominantly megalithic
throughout.

The Guernsey group shows transition from the
early Bronze, through the full Bronze, to the late
Bronze and Iron Ages. Yet progress throughout
is along a line of development from the great
communal burial places in the passage graves with
which the cultural history begins. It is influenced
by outside relations rather than modified by the
intrusion of a new civilisation. Thus, though
cremation appears in these islands, they have
nothing to show like the round barrow and the
Hallstadt cemetery of Jersey until the time of a La
Téne settlement from Gaul in the century preceding
our era. On the other hand, the evidences of
outside influence are many. The absence of flint
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in sitw and its occurrence in the form of beach
pebbles only mark out the finer implements of this
material, such as the Pressigny types, as imported.
One flint axe is of Seandinavian character. The
remarkable hoard of two hundred objects of bronze
found at Longy in Alderney, already mentioned,
includes many British in type. But more marked
are the relations with Brittany, to which constant
reference has to be made throughout Mr. Kendrick’s
text, justifying the conclusion to which he leans that
the Channel Islands predominantly represent an
outpost of the megalithic culture of that area.

Among the more remarkable of the archaological
remains described here are the statue menhirs
carved in the representation of a human female
form—a type of the mother goddess. A carving
on the underside of a stone roofing a megalithic
monument from its position—part of the carving
overlies the upright on which it rests—is obviously
older than the structure of which the stone forms
part. These statue menhirs are sometimes called
‘ neolithic,” but, after a comparison with similar
monuments elsewhere, notwithstanding their archaic
appearance, the author is inclined to consider their
age as uncertain.

Mr. Kendrick has marshalled his facts with
consummate ability, and makes them tell a con-
sistent story so far as they carry him within the
limits he has set to the subject matter of this
volume. For his discussion of their broader
relations we must await his second volume.

Nitroglycerine Explosives.
Nitroglycerine and Nitroglycerine Explosives. By
Dr. Phokion Naoum. Authorised English Trans-
lation, with Notes and Additions by E. M.
Symmes. (The World Wide Chemical Transla-
tion Series, No. 1.) Pp. xi+469. (London:
Bailliere, Tindall and Cox, 1928.) 31s. 6d. net.

YHE translator of Dr. Naoum’s well-known
work has rendered useful service in making

it available to a wider circle of readers, containing
as it does a fuller collection of information on its
subject than any other work in the English lan-
guage. Originally published in Germany in 1924,
it gives an account of the great industry built on
the foundations laid in 1847 by Sobrero, the dis-
coverer of ° nitroglycerine,” and by Nobel, who in
1862 first commenced its manufacture on a technical
scale. Not only is this substance of great value
to humanity for peaceful purposes, but it is also of
vital importance in the manufacture of propellants
as munitions of war, to an extent probably not



JANUARY 5, 1929]

NATURE 9

foreseen by Nobel, the founder of the Nobel peace
prize, who died in 1896.

The claim of the author of this book to include
“ a1l matter worth while on the subject ” is not
fully justified, in view of the omission of informa-
tion on developments in this branch of explosives
technology which became available in the years
preceding and immediately following the War.
To a slight extent this has been remedied by the
translator by the insertion of numerous footnotes,
but these are extremely brief, and for the most part
refer to differences between German and American
practice. The origin of the book is evident from
the occasional presence of such phrases as “ the
never-to-be wholly avoided blown-out shots,” but
with very few exceptions the translation is ex-
cellent.

Following a short historical summary of the

“development of the nitroglycerine and dynamite
industry, the book is divided into three parts, the
first of which deals with the manufacture, uses, and
properties of nitroglycerine. On page 11 we read
the surprising statement that * nitroglycerine ex-
plosives as munitions achieved little importance,”
but on the next page we find that ** In the World
War nitroglycerine was the most indispensible [sic]
component of munitions.”

The manufacture of nitroglycerine as carried out
in Germany at the works of the Dynamit-A.G.
vorm. Alfred Nobel, of whose central laboratories
in Hamburg Dr. Naoum is director, is fully
described, but only very brief footnote references
are made to the very different practice followed
in the U.S.A. The Nathan, Thomson, and Rintoul
nitrator-separator process used in Great Britain
and elsewhere is described with the aid of a diagram
from which the reference letters mentioned in the
text are omitted. In the chapter referring to the
denitration of spent acids, the references are all to
early pre-War plant, and make no mention of the
developments made during the War, records of
which were available in 1920. The same criticism
applies to the chapter on the physical and chemical
properties of nitroglycerine as an explosive, no
reference being made to modern methods of
measuring explosion pressures by the application
of the Hopkinson pressure-bar, and the piezo-
electric gauge.

Part 2 contains a description of the preparation
and properties of homologous and related nitric
esters, many of which possess valuable properties
from the thermo-chemical point of view, but have
failed to find a permanent place in the explosives
industry owing to their high cost of production, or
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defective properties of volatility, hygroscopicity,
ete. Of special interest are those esters used in the
production of ‘ non-freezing * explosives ; of these,
¢ nitroglycol * has only recently become an economic
possibility, owing to the development of methods
for the manufacture of ethylene-glycol from the
ethylene in natural gas.

Part 3 details the manufacture and properties
of the numerous series of explosives containing
nitroglycerine which are used for blasting pur-
poses, but does not include the non-brisant mix-
tures used as propellants. The mis-translation of
¢ brisanz-granaten’ on p. 281, as ‘ brisant gren-
ades,” gives rather a restricted impression of the
importance of trinitrotoluene—ammonium nitrate
mixtures as shell fillings during the War. The
development of gelatinised explosives following on
Nobel’s discovery of the gelatinisation of nitro-
cellulose by nitroglycerine marked a great improve-
ment on the dynamite type of explosive, and
finally led to the introduction of smokeless
propellants containing nitroglycerine. A brief
description of the manufacture of nitrocellulose or
collodion cotton for this purpose omits all mention
of the Nathan and Thomson displacement pan
method, which was introduced more than twenty
years ago, and has since been widely used.

The deseription of ammonium nitrate as an
endothermic explosive compound, and of tetryl as
tetra-nitromethylaniline, should be corrected in
future editions.

A large number of tables are given showing the
composition and properties of nitroglycerine ex-
plosives, but these have not all been brought
up-to-date; for example, out of eleven British
Permitted explosives quoted, only three are now on
the Permitted list.

The book is well printed, and contains few
printers’ errors. With the reservations mentioned
above, it can be recommended to all who are
interested in the development and products of the
nitroglycerine and nitroglycerine explosives in-
dustry. R. C. G.

The Mechanism of the Nervous System.

The Basis of Sensation : the Action of the Sense
Organs. By Dr. E.D. Adrian. Pp. 122, (Lon-
don : Christophers, 1928.) 7s. 6d. net.

I’l‘ is not always easy to induce the worker who is

making great discoveries to put them into a
book : and the thanks of the scientific world are
due to the University of London for persuading
Dr. Adrian to give last year the short course of
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lectures which formed the starting-point of this
little monograph.

Of all the work recorded in the field of physiology
in recent times, none is more beautiful in itself, more
striking in its historical derivation, more pregnant
with possibilities of future development, than that
which Dr. Adrian with such engaging modesty and
humour describes herein. To have heard the roar in
Dr. Adrian’s loud-speaker of the amplified afferent
impulses flowing up from the heart in the depressor
nerve, to have seen the sensory waves in a single
nerve fibre from the frog’s skin chasing each other
like little im ps across the sereen of Matthews’ oscillo-
graph, is to have one’s imagination stirred by the
progress which has been achieved in the last few
years in knowledge of how the nervous system
works, and by the picture of the complex scurrying
activity on which sensation and consciousness are
built. The scientific basis of this achievement is
described very shortly but very clearly and with
great charm in this book.

It has long been realised that a state of continuous
activity cannot be produced in a nerve by artificial
means. The only form of message known to occur

in a nerve was that of which the fundamental unit |

is the single nerve impulse, a short wave propagat-
ing itself at high speed by what are presumably
electro-chemical processes. The activity of a nerve
was no more continuous than that of a machine gun :
the frequency with which its messages could be
carried was similarly limited ; after a single im-
pulse, a ‘ refractory * period occurred during which
no other impulse could pass. No proof, however,
was at first forthcoming that natural activity in
the living body did not invoke another kind of
process, one of a continuous nature not involving
a stream of discrete waves in the transmitting
medium, It isstill not certain that such continuous
states of activity do not occur : it is certain, how-
ever, that a large part of the normal functioning
of the nervous system depends upon a succession
‘of separate impulses in the nerve fibres exactly
similar in nature to those evoked by the physio-
logist in his studies of isolated nerve. For some
years this conclusion has been obvious for the case
of motor impulses to the skeletal muscle: Dr. Adrian
has made it equally certain for the afferent im-
pulses from the sensory end organs, and in recent
work (not referred to in this monograph) has
discovered how contractions are graded by the
frequency of the impulses which reach the muscles
along their motor nerves.

In 1914, Keith Lucas delivered a course of seven
lectures at University College, London, and these,
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after his death at Upavon in 1916, were embodied
in a book, *“ The Conduction of the Nervous Im-
pulse,” in a foreword to which Dr. Adrian speaks
of himself as *“ one whose pride it is to regard him-
self as a pupil of Keith Lucas.” Dr. Alexander
Forbes, of Harvard, would with equal pride regard
himself as a pupil both of Lucas and of Sherrington,
and he was among the first to show objectively the
discontinuous nature of the afferent messages of
the proprioceptive system. The justice of this
pious regard for Lucas’'s memory will be seen in
Dr. Adrian’s own book, where, suitably modified
in the sensory organs, those properties of the nerve
fibre which Lucas discovered are shown to be ** the
basis of sensation.” In its skill and subtlety, in
the judgment and ingenuity displayed in experi-
ment, no less than in the fineness of its exposition,
the work of Adrian is a worthy memorial to Lucas.

The achievement of recording a single wave of
action potential in a single nerve fibre, which is
the ultimate basis of this work, was made possible
by modern developments in valve amplification.
In Dr. Adrian’s words : ** It is now possible to work
with a 5000 fold amplification on an input change
of a few microvolts without danger of interference
from unsteadiness in the amplifier.”” He pays an
amusing tribute to the importance of the amplifier
in his work: “When the academic scientist is forced
to justify his existence to the man in the street he
is inclined to do so by pointing out the essential
part played by academic research in the develop-
ment of our modern comfort. It is only fair, there-
fore, to point out that in this case the boot is on the
other leg and the academic research has depended
on the very modern comfort of broadcasting.”

Dr. Adrian’s work, however, will not be allowed
long to remain without its own applications, It
is interesting to find how this, the most academic
branch of scientific physiology, pursued for purely
scientific ends, has suddenly in Dr. Adrian’s hands
broken out into a region where neurology and
medicine cannot fail, in a few years, to gain much
by contact with it. Within a short space of time
it may well prove as fundamental as the work of
Sherrington and Magnus. To a mere physiologist
it. would seem that psychology also might have
much to learn from it. How do our sensations
differ in intensity ? By the frequency of the im-
pulses started in the end organs. How do we
‘ get used ’ to external changes ? By the * adapta-
tion * of the end organs, which is seen in its extreme
form in the nerve fibre itself. In Chapter vi., Dr.
Adprian deals gently with behaviourists on one hand
and idealists on the other : he is much too clever
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to take sides with the one or the other, and after
poking fun at the statement that * the brain
secretes thought as the liver secretes bile,” he con-
cludes that it does not matter very much whether
we regard the relation of matter to mind as inex-
plicable or as needing no explanation.” * There
is a relation of some kind between nervous impulses
and sensation, and we can discuss this without
attempting to decide how, or whether, the one
can ‘ cause ’ the other.” After which he returns,
in the manner of physiologists, to a consideration
of the facts of his experiments. A. V. HwL.

Our Bookshelf.

(1) How wyou Began: a Child's Introduction lo
Biology. By Amabel Williams-Ellis. Pp. 96.
(London : Gerald Howe, Ltd., 1928.) 2s. 6d. net.

(2) A First Biology. By Prof. S. Mangham and
Prof. W. Rae Sherriffs. Pp. viii+184. (Lon-
don : Sidgwick and Jackson, Ltd., 1928.) 2s. 6d.

(3) Fundamentals of Biology. By Prof. Arthur W.
Haupt. (McGraw-Hill Publications in the Zoo-
logical Sciences.) Pp. xii+358. (New York:
MecGraw-Hill Book Co., Inc.; London: McGraw-
Hill Publishing Co., Ltd., 1928.) 15s. net.

TaesE three volumes may all be said to be books
intended to introduce biology to pupils in schools.
Mrs. Williams-Ellis’s book is intended for young
children of about seven or eight years of age.
The volume by Mangham and Sherriffs is supposed
to be for older boys and girls before they enter a
university; whilst Dr. Haupt’s * Fundamentals of
Biology ™ is a reprint of lectures given to freshmen
in New York, but the intellectual level attained by
American freshmen is lower than that attained in
the upper forms of the science side in schools in
England.

Mrs. Williams-Ellis’s book is preceded by a
flattering introduction by Mr..J. B. 8. Haldane.
The book is beautifully written, and is an attempt
to describe to young children the general course
of human development interpreted in the light of
the recapitulation theory, and the view that the
essence of life is striving or desire. The child is
told that he played at being a fish before he de-
cided to become a man, and so on, Mr. Haldane
considers that Mrs. Williams-Ellis’s account of
evolution is more nearly correct than those recently
published by two scientific men. We do not know
to what accounts Mr. Haldane refers, but Mrs.
Williams-Ellis's account resolves itself into ‘ chance
variations,’
only two possible explanations of variation—
chance, or the reaction of the animal to the en-
vironment.” We prefer the latter, and believe that
Mr. Haldane will also in the course of time.

The other two volumes give a mixture of chapters
on animals and plants, and we suppose that the
authors imagine that this is the easiest method of

The late Dr. Bateson said ‘ there are |

Many school teachers are, as a matter of fact, ob-
sessed with this idea. Nevertheless, we hold that
it is a profound mistake. That animals and plants
are ultimately derived from the same stock, no
biologist would deny : there is a level—that of
the Flagellata, where they grade into one another.
From this starting-point, however, evolution has
pursued totally different courses in the two king-
doms, and it is most confusing to place side by
side, as Mangham and Sherriffs do, reproduction in
the higher plants with its concealed alternation
of generations and that of animals. Haupt is not
so blameworthy, for he gives a rapid sketch of
plants just before proceeding to animals. The
only proper way to study either animals or plants,
in our opinion, is the way introduced by Huxley,
namely, the examination of a series of types, and
as we are animals and not plants, it is easier to
begin with animals and then proceed to plants.
Haupt, as might be expected from New York,
devotes a disproportionate amount of space to
Morgan and Drosophila. We hope that after
Miller’s exposition of the pathogenic character of
the Drosophile mutations, this nightmare will
gradually vanish from elementary text-books as
an illustration of the * fundamental laws of
heredity.” E. W. M.

Truck Crop Plants. By Dr. H. A. Jones and Dr.
J. T. Rosa. (McGraw-Hill Publications in the
Agricultural and Botanical Sciences.) Pp. xiv +
538. (New York: McGraw-Hill Book Co.,
Ine.; London: MeGraw-Hill Publishing Co.,
Litd., 1928.) 25s. net.

VEGETABLE growing on a large scale at some
distance from a market has assumed such pro-
portions in the United States that certain univer-
gities have established divisions of ° truck-farm-
ing,’ to guide the development of the system along
the most economical and profitable lines both as
regards cultivation and marketing. The economics
of the manuring of truck crops is still in the experi-
mental stage, but the growers are fully alive to
the importance of controlling insect and plant

ests.
. Owing to the distance from market, the appro-
priate selection of crops is all-important, in order
to obtain the essential correlation between the
adaptation of the crops to soil and climate and the
expected time of marketing. The development of
truck farming has largely run parallel with im-
provement in transport systems, and the installa-
tion of refrigerating cars has done much to open up
still more distant markets. As the crops are
perishable, there is danger of loss from over-supply,
and the possibility of competition between truck
crops and the local supply in any district needs
careful consideration. It seems probable that
future advance in truck farming lies in production
at lower costs rather than in higher selling prices,
entailing concentration on intensive cultivation on
land already cleared.

The variety of crops suitable for the purpose is
somewhat limited, the most important genus being

initiating young people into the study of biology. | Brassica, which alone provides many species of
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great economic importance. The general methods
of treatment of each crop, from seed to harvest,
vary considerably, and are outlined in this volume,
sufficient illustrations and tables being provided
to emphagise the salient points in crop develop-
ment, manuring and marketing, and to provide a
useful guide to the reader.

(1) Rovers and Stay-at-Homes. By Maribel Edwin.
Pp. v+181. (London and Toronto : J. M. Dent
and Sons, Ltd. ; New York : E. P. Dutton and
Co., 1927.) bs. net,

(2) African Jungle Life. By Major A. Radeclyfle
Dugmore. Pp. viii +246 +8 plates. (London :
Macmillan and Co., Ltd., 1928.) 15s. net.

(1) In these short tales, Mrs. Edwin has succeeded
in capturing again the fine feeling of her earlier
book. The stories are written for young children,
and are marked by delightful simplicity of word
and narrative. Each story gives a charming and
accurate impression of the ordinary life-story of a
common British creature—seal, sparrow, rat, sea-
gull, eagle, and red-deer are typical samples.
Lively pen sketches by M. M. Howard decorate
almost every page, but the artist has an exaggerated
notion of the amount of leg which a Scottish kilt
may properly expose.

(2) Major Dugmore has chosen a series of sil-
houettes of African jungle life, and round them has
written and illustrated a book which, while not
specifically addressed to the young, will entrance
both them and their elders. His personal touch
with the jungle gives vividness, freshness, and
accuracy to his stories of the adventures of the
selected creatures—elephant, lion, buffalo, rhino-
ceros, and giraffe—and it is gratifying to read of
the success which restrictive game laws, animal
reserves, and, not least, enlightened public opinion,
have had in preserving the wild fauna and increas-
ing the numbers of innocuous creatures like the
giraffe.

Major Dugmore is less happy in his arguments
against the advocates of protective coloration,
though his actual experiences must be given due
weight ; when, for example, he suggests that the
winter change of the Arctic hare is not protective,
because the hare retains its black eye, he forgets
that a black eye is surely less conspicuous in snow
than a complete brown hare, and that the pigmenta-
tion of the retina is an essential to the best vision.

The Earth and its Rhythms. By Prof. Charles
Schuchert and Clare M. Le Vene. Pp. xvi+410.
(New York and London: D. Appleton and Co.,
1927.) 15s. net.

Or the many recent attempts to present popularised

geology to the general reader, most of which have |

come from the United States, this is undoubtedly
by far the most successful. The book is attractive
in style and make-up; beautifully adorned with
illustrations ; well proportioned in its matter ; and
authoritative in its facts. The authors are fully
aware of the difficulties that stand in the way of
interpreting the processes of geology and the
principles of evolution and earth-history to the
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non-scientific mind. They point out that the book
is not intended for the geological purist, and that
if there are any generalities that may offend him,
he can best spend his spare time in explaining the
exceptions that outcrop in the field of generalisa-
tions.

The geological purist may, nevertheless, safely
recommend the book to any of his friends who may
wish to absorb from our common intellectual
heritage some knowledge of the record of the rocks.
A little more than half the book deals with the
architecture of the earth’s crust, the fashioning of
the raw materials into scenery, and the endless
interplay of internal and external agencies. A
chapter on geological time then introduces the
dark ages of earth history, and the remaining
chapters describe the dramatic procession of life
with the skill that is to be expected of Prof.
Schuchert. The book concludes with chapters on
the ice ages and the coming of man. Authors and
publishers are to be congratulated on a co-operation
that has notably enriched the popular literature
of science.

The Ramblings of a Bird Lover. By the Rev. Canon
Charles E. Raven. Pp. xvi+186+31 plates.
(London : Martin Hopkinson and Co., Ltd.,
1927.) 10s. 6d. net.

ArTER reading this book, the two things the reader
finds impressed upon him are these : first, that the
author will insist on commencing most of his sen-
tences with ‘and’ and, secondly, in spite of the
weakness of his English, how very charming it all
is. One finds that Mr. Raven can turn the catching
of a gurnet into a poem of bliss, or can write a
most interesting article on fish-bait. All that the
author tells us in his book are things most of us
knew in our early childhood, yet he awakens in us a
fresh delight in our own knowledge.

The illustrations are almost as charming as the
letterpress. The printing is good, and the general
get-up of the book quite satisfactory. If the reader
isirritated by the ¢ ands’ when he starts reading, by
the time he puts the book down he will be only too
anxious for more.

Practical Vegetable Growing. By J. W. Morton.
Pp. 180 + 8 plates. (London : Ernest Benn, Ltd.,
1928.) 10s. 6d. net.

Tr1s is an excellent book, by an author who under-
stands the practical side of the cultivation of veget-
ables. We are in agreement with his comment that
far more knowledge may be definitely obtained from
careful reading than is realised by the majority of
those whose living depends upon the land. Here
there is much to be gleaned that will encourage the
market gardener, as well as those who work on allot-
ments or maintain small garden plots in outer
London and suburban areas. Cultivators in the last
category are increasing in number without doubt,
and have a special freemasonry of their own to
boot.

The book has several useful illustrations, whilst
the vegetables dealt with have been taken in alpha-
betical order. There is a satisfactory index.
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Letters to the Editor.

[The Editor does mot hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor to correspond with
the writers of, rejected manuscripts intended for this
or any other part of NaTurE. No notice 15 taken
of anonymous communications.]

Oscillation in Ultrasonic Generators and Velocity
of Longitudinal Vibrations in Solids at High
Frequencies.

THE increasing use of piezo-electric quartz for the
stabilisation of radio frequencies has promoted many
investigations of the vibration of the quartz. In the
last few years a mass of information has been accumu-
lated disclosing the complexities of vibratory modes
and types which may exist simultaneously in one and
the same crystal plate or rod. Along with the longi-
tudinal, flectural and torsional oscillations may exist,
as well as overtones of any or of all. In this connexion
mention may be made of the experiments of Cady,

Fia. 1.

Ta.\.vil, Dawson, Harrison, Hund, Giebe and Schiebe,
Meisener, Ny Tzi Ze, Crossley, Dye, and others.

It is obvious that if the quartz is cemented to
metallic plates or rods, as in ultrasonic generators,
when vibrating it can transmit its motions to these
bodies, and at very high frequencies, in the plates or
rods themselves additional complicated oscillations
may arise, A result is that often irregularities of
distribution of amplitude, energy, and phase exist at
the face of any ulfrasonic radiator. BExperimentally
this was shown by the writer and assistants (Trans.
Roy. Soc. Can., 19, p. 187; 1925) by surveying the
energy distribution near the face of an ultrasonic
generator operating in water, frequencies around
140,000 cyeles per second.

A study carried out in this laboratory last year by
Mr. Sproule on the behaviour of dust particles on the
ends of vibrating metal rods, held vertically, and
set into high frequency vibration by active quartz,
revealed interesting examples of very complicated
vibratory types. At certain resonant frequencies the
dust arranged itself in patterns similar to some of
Chladni’s figures; four-, six-, eight-, and twelve-pointed
stars could be obtained. At certain frequencies the
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particles were observed to move continuously in a
circle about the centre of the section, sometimes those
near the outer edge moving in a clockwise direction
and those nearer the centre moving anti-clockwise,
At times little whirls of dust were formed off centre.
Evidently torsional vibrations and radial vibrations
of other fypes could be set up in the rod. The photo-
graph (Fig. 1) shows an example of an 8-pointed star
so obtained. Here the rod was of duraluminum
51 cm. in diameter and 48:-1 em. long ; frequencies
of experiment ranging from 84,000 to 140,000 cycles
per second.

Such work shows that very cautious judgment must
be exercised when determining a resonant frequency,
particularly the overtones, of any vibratory type ;
and mathematical computations of energy output,
based on theoretical data alone, or on measurements
taken near the radiator, or in any confined space in
which the radiatory operates, may easily be mis-
leading.

However, in the case of longitudinal vibrations of a
rod of solid material set into high frequency oscillation
by a piezo-electric plate, this method may be used,
with due caution, to determine the velocity of sound
in, and Young’s modulus of, the rod at the frequencies
of the fundamental note and lower overtones. Pierce,
by setting rods of metallic alloys into longitudinal
vibration by magnetostrictive action, has recently
carried out very precise determinations of the same
kind (Proc. Amer. Acad. Arts and Sciences, vol, 63,
No. 1; April 1928).

For the natural modes of vibration of a free rod,
the length of the rod is equal to an integral number of
half wave-lengths (I=Fk \/2); and the velocity
V=4/EJd when the rod is thin (r/l small, for a
circular section). But possible corrections may have
to be applied in case of varying frequency and changing
ratio 7/l on account of the lateral inertia of the rod.
For example, Rayleigh's correction (*‘ Theory of
Sound,” vol. 1, p. 252 ; ed. 1894) makes the velocity
a funetion of the mode of vibration, Poisson’s ratio,
and (rkjl). The work last year on the velocity of
ultrasound in metallic rods of different proportions,
using the method of high frequency piezo-electric
excitation, indicated where the correction for lateral
inertia should be applied (Science Progress, 89, p. 92;
July 1928). For example, with duraluminum, for
(rk/1)*< 0-07, the effect of lateral inertia is inappreci-
able and the velocity may be computed from V =+/k/d.
In the range 0:07 > (rk/l)*< 0-3, Rayleigh’s expression
gave the velocity approximately enough for most
purposes ; but for (rk/l)2>0:3 the types of vibration
could not be distinguished, the frequency of successive
modes of any type followed no apparent law, and no
known formula for velocity could correctly be applied.

Frequencies of 8000 to 200,000 cycles per second
here were used with duraluminum rods of length vary-
ing from 4:1 to 61 em. and radii of section from 0:63
to 2-55 em.

Incidentally, the method was applied to determine
Young’s modulus of ice, for use in association with
other problems. This physical constant is most un-
certain in quoted values by other methods, but by
the present method of high frequency longitudinal
vibration it can be easily and quickly determined.
The velocity of sound in ice just below 07 C. was found
to be 3:2 x 10° em. per second and does not vary much
with changing temperature or direction in the erystal.
This velocity gives a value for Young's modulus of
9:36 x 10" dynes per sq. cm.

R. W. BovrE.
D. O. SPROULE.
University of Alberta,
Now. 17.
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Reproduction and Death in Invertebrates
and Fishes.

In NaTURE some time ago (115, 155; 1925) Dr.
Bidder raised again the interesting fundamental
question of the cause of normal death in aquatic
animals, and stated that so far as he knew there was
no evidence of any marine animals dying a natural
death, except those whose life is ended by the winter
or the summer. Later, the same writer, after reviewing
earlier discussions (Proe. Linn. Soc., 1925, p. 17),
argued that we have no reason to suppose that
aquatic animals, such as plaice, carp, and sea ane-
mones, ever die except by violence. It was stated
that though both man and plaice, for example, in-
crease by approximately geometrical progression in
weight until the age of puberty, man after the age of
twenty-eight declines in (significant) weight and must
die ; whereas plaice continue to grow indefinitely by
positive inerements, from which fact it is deduced that
life in plaice—and similar animals—may be eternal,
The renewal of interest in this subject is already pro-
ducing practical results, and it is worth while discussing
some other aspects of the problem.

The marine naturalist who sees populations of
sponges, hydroids, worms, molluses and echinoderms,
and fishes, come and go, can scarcely resist the im-
pression that the life-period is more or less proscribed
in some way for each kind. The final violent efface-
ment of soft-bodied marine animals may probably be
agreed upon, but such may be only an unimportant
effect of a preceding condition of moribundity ; the
inquiry may therefore be directed towards the
})ossible conditions which may induce moribundity.

n the first place, why do animals and other short
life-period animals die ? A reasonable answer is that
this kind of animal dies as a result mainly of expending
itself in reproduction ; there may often be other con-
tributory factors, but these may be regarded as of a
second order of importance. In this type of death it
would appear that the constitution of the animal is
such that under certain environmental conditions the
metabolism is coneentrated overwhelmingly on repro-
duction ; we may therefore define the (proximal)
cause of death in such cases as the concomitance of
the particular organic constitution with particular
environmental conditions. (R. Pearl in “ Biology of
Death,” 1922, expresses a similar conception.) For the
sake of simplicity we may term this as death from
over-reproduction. This fundamental conception of
death—or moribundity—may be applied especially to
marine invertebrates and fishes, to inquire whether
reproduction may be a general predisposing cause of
death in a less obvious manner than in the case of
those animals whose life-period is brief.

The phenomena of death in the sponge, Grantia
compressa, which disintegrates after becoming almost
a mass of larve, may serve as a typical example of
probable death from over-reproduction (in Child’s
terminology (*‘Senescence and Rejuvenescence,” 1915)
one might perhaps use the term over-senescence).
Death in nudibranchs, jelly fishes, many isopods, poly-
cheetes, some shore fishes, and no doubt many other
forms, may readily be interpreted in the same way.
Species which exhibit this form of death are, however,
adapted to their environment and survive, but are
subject to great fluctuation in numbers from year to
year. Other species, which do not die after the first or
earlier phases of reproduction, normally pass through
a recuperative stage, persisting in either a functional
state, or avoiding metabolic unfitness by hibernating
or mstivating, and may afterwards begin growth again.
Nevertheless, the reproductive phase comes around
again periodically, and it becomes necessary to know
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whether, later in life, reproductive activity increases
at a greater rate than can ultimately be borne by the
bodily increments between successive periods of re-
productive activity.

It should be possible in many cases to express these
two factors, for example, bodily inerements, and incre-
ments in reproductive elements, in terms of weight, as
Fullarton and—Ilater—Miss Mitchell did in pioneer
studies on a few fishes (Fishery Board for Scotland,
19081911, Cd. 6950) ; if it be found in this way, for
example, that the acceleration in weight of the spent
body eventually becomes significantly smaller than that
of the spent body plus the reproductive elements, then,
either death will follow from over-reproduction, as in
Grantia, or what in practice is the same, the animal
may become so unstable in its reproductive equili-
brium that any accumulated sub-lethal factors along
with the

normal rigours in the environment—
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especially those oceurring at about the time of repro-
duction—may cause such unfitness as, in the sea,
must result in death.

The remarkable increase in amplitude in repro-
duetive activity with age implied in Russell’s observa-
tions (see Fig. 1) (Fish. Invest, I1. 1; 1924) on the
haddock, along with somewhat similar demonstrations
in plaice by Masterman (Board of Agrie. and Fish,
Cd. 5686 ; 1911) and D’Arey W. Thompson (*“ Growth
and Form,” Cambridge, p. 100), illustrate how repro-
duction may eventually overbalance normal meta-
bolism and result in death. = Russell indeed suggests
that in the larger haddock the gonad probably forms
a relatively greater proportion of the total body weight
than in the smaller fish. Other fishes and invertebrate
aquatic animals may be expected to provide informa-
tion of a similar type, so that it may be possible when
significant data are known to fix the average probable
age of death in particular cases: for such epitomes of
the reproductive life-history, as that of the haddock
shown above, may give the rate of increase in amplitude
of the pendulum of senescence to a true critical point.
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In marine invertebrates and fishes there is good
ground for regarding breeding as a compulsory rhythm
in the healthy individual, and that as a result there is
apparently no escape from the periodically increasing
strain of the reproductive cycle (accumulative senes-
cence ?). 1If, on the other hand, we assume that breed-
ing ceases in marine animals at an advanced age, we
are probably admitting that death will follow, for a
marine animal which is incapable of breeding is already
(in a restricted sense) biologically dead ; the longevity
of some aquatic animals in confinement may perha_-ps
be due to their avoidance of the reproductive strain.
The rate of increase in reproductivity with age in
other marine animals than fishes is a relatively un-
known subject, but in many forms valuable informa-
tion could easily be acquired.

From my own data (Jour. M.B.A., 15, 2; 1928)
on the oyster there is a strong indication that the
weight of sexually mature individuals up to an age
of about seven years increases at a greater rate than
that of sexually spent individuals (taking similar esti-
mated ages as a criterion of similar sizes), so that the
amplitude of reproductive activity may be expected
to increase with age in the same way as in the
haddock, and life will apparently—or perhaps must—
become unstable at the weakest point in the repro-
ductive cycle (sic) at about the spawning time. On
the difficult subject of normal mortality there is in
the oyster—as in some other forms—probably a
maximum at about the spawning period. Enough has
perhaps now been presented to focus attention on the
probable importance of over-reproduction—along with
other contributory factors—in predisposing or causing
death in marine animals. A collection of figures and
facts—and especially facts regarding physiological
states—is now required to bear on the problem before
proceeding further, and in any event, mathematical
expressions of the rate of reproduction (as defined) in a
variety of aquatic animals would provide information
of much general interest. J. H. ORTON.

Marine Biological Laboratory,

Plymouth, Nov. 13.

Rotation of the Earth and Magnetostriction.

Inx 1926, Prof. E. W. Brown presented the evidence
indicating remarkable changes in the rate of the
earth’s rotation (T'rans. of the Astronomical Observatory
of Yale University, vol. 3, part 6). Changes, more or
less abrupt, were shown to have occurred about 1785,
1850, 1898, and 1918. Prof. Brown finds that the
observational data are consistent with the hypothesis
of an oscillatory change in the earth’s mean radius.
Why the earth should expand and contract, he makes
no suggestion, but gives a study of the occurrence of
earthquakes, which, however, shows no well-defined
correlation, He cites a theory of Prof. Joly (Observa-
tory, February, 1926) that the vertical oscillations of
the earth’s crust may be caused by a thermal effect of
radium acting in a substratum of basalt.

Prof, W. de Sitter has discussed the relation of the
earth’s rotation and astronomical time in NATUrRE
(Jan. 21, 1928, page 99). To satisfy the observations,
he combines the effect of changes in the size or shape
of the earth and the variable force of tidal friction.
He (}11039 not explain what may expand or distort the
earth.

I have taken considerable interest in the variable
rotation of the earth, and recently have tried to relate
it with magnetostriction. Why may not the earth
pulsate under varying magnetic force ¥ An iron bar
may be lengthened a millionth part by magnetisation
even in a moderate field. In stronger fields it suffers
contraction, but we are not concerned with such fields.
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Now the earth has an iron core at the centre, which
may perhaps be expanded by increase of magnetic
foree. With expansion, the earth’s rotation would be
retarded. It might be that the increase of the earth’s
diameter would be in the line of the magnetic poles.
However these are far enough from the axial poles to
produce some effect. It may be questioned how much
of the iron core, on account of its heated condition,
might become magnetised. If the magnetisation is
at the periphery of the iron deposits surrounding the
core, that may accord with one of the ealeulations of
Brown, in which changes in pressure are conceived as
taking place in an outer stratum.

Of the measures of terrestrial magnetism, observa-
tions of the declination are in general the most trust-
worthy. In seeking a correlation, it seemed best to
use the secular change. Special Publication of the
U.S. Coast and Geodetic Survey, No. 126, gives the
change in declination with time for places distributed
over the whole of the United States at intervals of 2°
of latitude or longitude. The secular change was
easily derived by taking differences of the tabular
values. I have plotted curves for many of these
stations, using the secular change (+ to west) for
10-year intervals. Although many shifts and varia-
tions oceur for different parts of the country, yet there
are three striking features. A pronounced minimum
oceurs in the vicinity of 1900. A maximum is found
near 1850 for eastern sections, and about 1890 for
western sections. On many of the plots we find
another maximum about 1920. It seems remarkable
that these maximum or minimum points should occur
so near the dates found by Brown for changes in the
length of the day. I have studied also data for a few
stations in Europe with similar results.

Some of these changes have been noted elsewhere.
Chree (““ Enc. Brit.,”” vol. 17, page 359) remarks: ““ The
rate of movement of the needle to the east at London
—and throughout Europe generally—ifell off markedly
subsequent to 1880. . .. Thus in 1902 it was at
least open to doubt whether a change in the sign of
the secular change were not in immediate prospect.
Subsequent, however, to that date there was little
further decline in the rate of secular change, and since
1905 there has been a very distinet acceleration.”
Discussing further, in particular concerning the
anomalies of secular change in the United States, he
writes : “* Auspices do not all point one way, and the
future is as uncertain as it is interesting.” Since that
ti{;lja we have had the maximum which set in about
1920.

Much work has been done at various places to relate
sunspots and magnetic declination. Without expect-
ing much, I have put together sunspot data. Plotting
curves of Wolf’s sunspot numbers, and then connecting
maximum points, the curve so drawn shows a mini-
mum about 1905. This proves very little, as a still
lower point of the curve occurs about 1804 and 1816.

It must be said concerning the hypothesis of mag-
netostriction producing oscillations in the earth’s dia-
meter that the force of the magnetic field of the earth
is quite weak. Moreover, the interior of the earth
contains not only iron but also nickel, which contracts
in all magnetic fields. These are complicating factors.
The correlation between the secular changes in de-
clination and the change in the rate of the earth’s
rotation appears important. It may be that the
changes in declination are pressure effects arising from
the slight adjustments of the structure within the
earth. The rearrangement of the strata sufficient to
produce the changes in the length of the day, might
also, by magnetostriction, affect the earth’s magnetic
conditions. We would then be dealing with results
from a common cause,
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The whole question is of great interest, and 1
shall pursue the inquiry further. Meanwhile, I have
written this note in the hope that others, better ac-
quainted with the magnetic and geophysical aspects
of the problem, may pass their judgment.

Epwarp 8. Kina.

Harvard College Observatory,

Cambridge, Massachusetts,
Nov. 21.

Oxide Films responsible for the Tints on
Heated Copper.

Mucu has been published on the tints of heated
copper, but disagreement prevails regarding the oxide
responsible for the colours; Dunn (Proe. Roy. Soc.,
111 [A], 211; 1926) apparently attributes them to
cuprous oxide, and Constable (Ibid., 115 [A], 583 ;
1927) to a ‘‘ veneer of cupric oxide.” Recently the
oxide films have been isolated from their basis, the
metal being dissolved from below by anodic treat-
ment in concentrated potassium sulphate solution ;
the oxide films, thus undermined, peel off in curling
flakes, which retain the grooves and ridges left by
the abrasive treatment used to clean the copper before
oxidation. The thicker films can also be removed
mechanically.

The two oxides present in the films are quite
different in appearance and can be distinguished by
chemical tests. At thicknesses above the interference
colour range, cuprous oxide films appear brown by
transmitted light and exhibit by reflected light a
characteristic colour best described as pale chocolate ;
but a veneer of cupric oxide produces a dark grey
reflex without a trace of brown or red. Residual
metallic eopper, where it exists in the films, has a
bright red lustre and is opaque ; its presence may be
revealed by the action of silver nitrate, which produces
a microscopic © silver tree.’

It has been found that the colours are due to
cuprous oxide. Cupric oxide is indeed formed under
strongly oxidising conditions, but it obscures the
colours, and must be avoided if the later tints are to
be obtained. Thus Constable, working under con-
ditions favourable to the production of cuprie oxide,
obtained no colours beyond the middle of the second
order, the tints darkening and passing into the black
characteristic of cupric oxide. This has been con-
firmed, but it was found that if the formation of
cupric oxide is avoided, the sequence can be followed
to the fourth order; the tints then pass gradually
into the characteristic colour of cuprous oxide. The
easiest way to prevent the formation of cupric oxide
is to use a mildly oxidising gas mixture—preferably
obtained from a flame of pure aleohol.

Within the interference-colour range, the cuprous
oxide films are quite transparent. On the whole, the
oxide film taken from copper tinted to an early colour
is more transparent than that taken from copper dis-
playing a high-order tint; but in the latter case
fragments of thin, highly transparent films are also
separated along with the thicker skin. This is ap-
parently due to the fact that the skin cracks as it
thickens, allowing air access to the metal exposed at
the crack, so that another film is formed below the
first ; this lower film will be generally thinner than
the first and will diminish in thickness with the dis-
tance from the crack. The formation (at a crack) of
one skin below another has been directly observed at
high temperatures, and there is evidence that the
phenomenon is general ; for it is found that copper
heated rather too strongly for interference colours
nevertheless yields—on stripping—flakes which dis-
play bright colours, the tints varying from place to
place as the result of varying thickness.
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The colours of the stripped films are often brilliant
by reflected light, rose, blue, and green hues being
obtained ; by transmitted light the interference tints
are largely masked by the yellow hue due to selective
absorption, but there is a slight variation of colour
with thickness between yellowish-green, bright yellow,
and brown.

The films isolated from copper tinted to the early
first-order colours usually contain opaque spots due
to included metallic copper, and the metallic residue
increases on passing to films taken from copper heated
insufficiently to produce colours. In films removed
from copper merely exposed (after abrasion) to dry
air at ordinary temperatures, the opaque areas gener-
ally predominate over the transparent areas, although
the character of the composite oxide-metal layer
varies with the nature of the abrasive treatment em-
ployed. The composite layer appears to be formed
as follows : Abrasion produces a network of cracks,
inereasing the true surface area, as found by Bowden
(Narurg, 112, 647 ; 1928). On exposure to air, the
walls of these cracks become oxidised, and the internal
oxide-sheaths obstruct to a large extent the anodic
removal of metallic copper, so that the layer left (after
the unchanged basis has been dissolved away) con-
sists of both metal and oxide. Clearly with increas-
ing temperature or time of exposure to oxygen, the
proportion of residual metal in the layer stripped will
diminish, and hence the films obtained from copper
tinted to any of the later colours are practically free
from metal.

Urick R, Evans,

University Chemical Laboratory,

Cambridge.

Radio Echoes and Conditions for their
Occurrence,

SincE October 24, the emission of signals (see
Nature, Nov. 3 and Dec. 8, 1928) from the short-
wave emitter PCJJ (Holland) has been continued
twice a week, and sometimes more frequently.
Through the Norwegian Telegraph Office a series of
receiving stations has maintained a continual watch,
and an oscillograph has been ready for use at all
times, but no echoes have been heard, either in
Norway or in Eindhoven,

It appears from this, and from the long silence
during experiments in the spring and summer, that
the echoes constitute a very rare phenomenon and
owe their occurrence to a series of favourable coinei-
dent circumstances. The wave-length must be the
most favourable one, and the emission must be sent
out in the right direction and with sufficiently great
energy. (A transmitter station in the tropies would
probably be better than a station in Holland.) The
Kennelly-Heaviside layer must be penetrable by the
outgoing and returning waves, and must also be
favourable for the hearing of both signals and echoes,
and the receiving apparatus must be sufficiently
sensitive and exactly adjusted.

Further, there must be good conditions for hearing
without too many atmospheric disturbances, and,
last but not least, the emission of electrons from the
sun must take place in such a way that reflecting
surfaces in space outside the orbit of the moon may
be formed and may have the most favourable shape
for a good reflection of the waves.

As regards the last point, the mathematical theory
of the motion of electric corpuscles around a magnet-
ised sphere shows that the chances of obtaining a
well-defined toroidal space round the earth are good
when the direction to the sun lies near the magnetic
equatorial plane (perpendicular to the magnetic axis).
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This result is in close agreement with a remarkable
experiment made by the late Prof. Birkeland * which
is reproduced in Fig. 1.

Here cathode rays are sent from an aluminium
plate near the magnetic equatorial plane of the mag-
netic sphere, and a part of the toroidal space is very
well seen with corners of rays descending to the
polar regions of the sphere, corresponding to the

F1ag. 1.—Cathode rays in relation to a magnetised sphere.

production of polar aurors. On the two occasions,
Oct. 11 and 24, when echoes were heard, the sun was
not far from the earth’s magnetic equatorial plane.
But such favourable occasions disappeared towards
the end of October and will not recur before the
middle of February. Thus, if this explanation of
the most favourable situation of the sun is correct,
it is improbable that echoes will be heard again before
that time. CARL STORMER.
Oslo, Dec. 12.

Soap Film Pressure Gauge,

_ I¥ a soap film is formed across a circular aperture
in one side of an otherwise closed box, and if then air
1s introduced into, or removed from, the interior, the
surface of the film becomes part of a sphere, and
therefore the pressure within the box differs from that
outside by a quantity which is directly proportional
to the surface tension of the film, and inversely
proportional to the radius of the sphere.

t R, », and T are respectively the radius of the
holc?, the radius of the sphere, and the constant of
surface tension, the difference of the air pressure
inside and outside the box is 47/r (since both surfaces
of the film contribute to the tension) and the difference
I8 + or - according as to whether air has been
mtroduced or withdrawn.,

The radius of the sphere can never be less than
R, and when r= R the surface of the film is a hemi-
sphere. Thus +47/R is the greatest difference of
pressure which can be balanced by the surface tension.

For any condition which makes the bubble less
than a hemisphere, the film may be used as a pressure
gauge, since the difference of pressure within ancd
without the box can be determined if 7' is known
and r measured. There are several ways by which
the radius of a bubble can be found, that which I
have generally used being to measure the size of the
virtual image, reflected by the film, of an object of
known size and distance. This allows of the deter-
mination of » with considerable acceuracy.

! See “ The Norwegian Aurora Polaris Expedition, 1902-1903,” vol, 1,

Second Section, Fig. 2654 olax
London.) g 54, po 1L
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(Longmans, Green and Co., |

Convenient apparatus for the purpose can take
many forms which need not be described here, but
it is worth while to note the order of pressure difference
which ean be measured by soap films as compared
with various other forms of barometric measurement.
A good barometer or aneroid will indicate the differ-
ence of level between the surface of the table and the
floor on which it stands, say a head of 30 inches of
air. For a soap film, suppose, for example, that 7'
has a value of 3 grains per linear inch and that B=1
inch, then the maximum pressure difference which
can be sustained by surface tension is 12 grains per
square inch—equivalent to a head of about 3 feet of
air. Thus for this particular case the greatest pressure
difference which can be dealt with by the soap film
is not far from the minimum which can be observed
by the aneroid. With a soap bubble, however, the
radius can without much trouble be determined with
sufficient accuracy to allow of the measurement of
pressure difference equivalent to heads of a few
hundredths of an inch of air.

I used this form of pressure gauge to find out
whether, when a chimney smoked, the pressure in
the room rose or fell. A rise of pressure would show
that the wind blew down the chimney, and a fall
that there was negative pressure on the lee side of the
house. In stormy weather I found many instances
of both kinds, and the type which prevailed depended,
as might be expected, on the direction of the wind.

A. MALLOCK.

9 Baring Crescent, Exeter.

Delayed Metamorphosis in a Predaceous Mosquito
Larva and a Possible Practical Application.

Ox June 10 of this year, in a rot-hole in a tree at
Epe in Southern Nigeria, I secured a young specimen
of the predaceous larva of the mosquito Megarhinus
(Toxorhynchites) brevipalpis, Theo. With the inten-
tion of bringing the insect alive to England, it was
retained in two or three ounces of its natural water
and given a very restricted diet in the form of an
occasional Stegomyia larva.

It was eventually brought to England in the middle
of August, and was maintained at 24° C. without any
special attention, until it died on Nov. 18 without
having passed the larval stage.

My reason for recording these observations is that
it has been suggested (Buxton and Hopkins :
“ Researches in Polynesia and Melanesia ™' ; London,
1927) that members of this predaceous genus of
mosquito, which breed exclusively in rot-holes, should
be introduced into Fiji, Samoa, and other South
Pacific islands as a measure of control of the local
vector of filarviasis (dedes (Stegomyia) variegatus)
which breeds in the same situation. The nearest
locality for Megarhinus in that part of the world is,
however, the Bismarck Archipelago, and the difficulty
and expense of establishing (as has been deemed

| necessary) intermediate stations in the conveyance of

the insect from New Guinea to Queensland and thence
to Fiji and Samoa—a distance of some 3000 miles—
has prevented any attempt at the experiment.

It now appears from the observation recorded above
that by simply limiting the food supply the larval
stage of this insect can be prolonged by at least five
months, which would afford ample time for the trans-
mission of larvee direct, and thereby greatly facilitate
the carrying out of the experiment in question.

V. B. WIGGLESWORTH,

Department of Medical Entomology,

London School of Hygiene and
Tropical Medicine.
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Nitrogen Fixation : the Growth of a New British Industry.

HERE have always been those who delight
in prophesying catastrophes to the human
race, just as there have always been those who
do not listen to them. The future of mankind
may, indeed, be violently affected by some un-
expected and extremely disconcerting cosmic
disturbance ; it is certain to be influenced in a less
spectacular although equally impressive manner
by limitations in the natural productivity of the
earth’s surface, and in the extent of the remaining
reserve areas of virgin soil. In a mere comparison
of rates of productivity we appear to have ample
material wherewith those so minded can, without
much risk of contradiction, anticipate a first-class
human disaster ; we also have an indication that
the so-called ° nitrogen problem ’ is not a transient
condition, but a situation which in our own day
needs courageous, systematic, and world-wide
measures for its solution. We may assume that
between a date which remains controversial and
A.D. 1800 (perhaps halt a million years, perhaps
more) the population of this earth reached 800
millions of human beings, whilst from a.p. 1800 to
1900 it rose to 1730 millions: if this rate of
increase continues—and there is no reason to
anticipate the contrary—an early intersection of
the population curve and the soil productivity
curve is necessarily to be expected. Indeed, it has
been estimated that the present methods of farming
will lead to a definite food scarcity before the end
of the present century.

However unpleasant an episode in the history of
our race such an intersection might indicate, it
would be more profitable to consider, while there is
yet food enough and to spare and while any
madequacy of clothing is due to causes other than
lack of raw materials, the alternative policies which
are open to us, We may be compelled to find a
means of restricting the rate of increase of the
population, or we may submit to restriction by
starvation ; we may even discover forms of food
which are not agricultural in origin. The obvious
line of advance is, however, to seek to increase
substantially the average output of the soil under
cultivation. This course involves not only a
development of improved methods of farming, but
also a cheaper and more abundant supply of
inorganic fertilisers—particularly of suitable com-
pounds of nitrogen.

Both of these matters are major problems with
which the intelligent world finds itself confronted,
and both are of dimensions which are scarcely
amenable to parochial, even strictly national,
treatment. In the course of their development, for
example, the primitive methods of cultivation in
Eastern countries will gradually be replaced by
more modern methods, in which the liberal, but
always scientifically controlled, application of
fertilisers not originating from previous agricultural
operations will play their part in safeguarding the
world’s food supply and raising the standard of
living. Tt has been computed that in pursuance of
this policy an annual addition of 125,000 tons of
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fixed nitrogen, that is, nitrogen in the form of suit-
able compounds, to the world’s productive capacity
is immediately necessary, and that in the future
the amount will need to be larger.

The nitrogen in the atmosphere cannot in general
be assimilated by plants, although certain classes,
particularly leguminous plants, are able with the
assistance of appropriate bacteria associated with
their roots to draw upon this enormous reserve of
nitrogen, and thereby, in fact, to enrich the soil.
It will be remembered that in 1852, Lawes and
Gilbert showed that non-leguminous plants require
for their growth a supply of nitrogenous compounds,
and that the ammonia in the air, supposed by
Liebig to be the source of the necessary nitrogen,
was insufficient for the purpose ; the stages in the
investigations leading to Hellriegel and Wilfarth’s
discovery of the effect of bacterial action in the
assimilation of atmospheric nitrogen by leguminous
plants form a chapter of considerable interest.
Rothamsted, the home of Lawes and Gilbert’s, and
of a continuous succession of similar, experiments
enjoys the distinetion of laying a not inconsiderable
part of the foundations of scientific farming and of
the nitrogen industry, not only in Great Britain,
but also throughout the world.

In his address to the British Association in 1898,
Sir William Crookes said : ** The fixation of at-
mospheric nitrogen is one of the great discoveries
awaiting the ingenuity of chemists. It is certainly
deeply important in its practical bearings on the
future welfare and happiness of the civilised races
of mankind.” Before 1914 the world’s require-
ments of nitrate-nitrogen were supplied from Chile,
where immense deposits of sodium nitrate (associ-
ated with a small proportion of iodine in combina-
tion) were discovered only a hundred years ago.
Apart from similar nitre beds in Peru and Bolivia, all
rainless districts, no other extensive deposits are
known or anticipated to exist. Exportation from
Chile commenced about 1830, and by 1912 had
reached more than two and a half million tons, repre-
senting 57-5 per cent of the total world's output of
fixed nitrogen ; 38 per cent was accounted for as by-
product ammonium sulphate, eriginating from the
illuminating gas and metallurgical coke industries.
Various estimates have been made of the probable
life of the South American deposits ; apart from
considerations of economics, it is probable that
they would be able to supply requirements for
at least a century—a ° breathing space ’ but not
a very long period in the normal life of an animal
species.

The agricultural prosperity of the British Empire
has therefore been to an appreciable extent
dependent on the goods exported by another
nation, and this subjection the British chemical
industry has the power, and the intention, to
neutralise. The existence of the British Empire
was, not very long ago, dependent on its oppor-
tunity to purchage nitrate from Chile and its ability
to transport the material to our own ports. This
three-fold dependence is one which, it is to be
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hoped, will never again exist. The intention in this
article is not to dwell on the place of the nitrogen
industry in the defence of the British Empire, but
it would be an affectation to ignore the undisputed
fact that that position is vital. God forbid that it
should ever again be necessary for Great Britain
to defend her shores with arms, but only while she
can fix her own nitrogen has she the certainty of
possessing the raw materials for her munitions.
So crucial, indeed, is the supply of fixed nitrogen
in such an emergency, that voices have been raised
against allowing the British industry to be under
any control but that of the State; on the other
hand, the record of State fixation of nitrogen in
Great Britain is not such as to lend undue support
to the contention.

The methods which have been employed in
solving what is commonly known as the * nitrogen
problem * are familiar. Apart from the striking
development of natural supplies already mentioned
—supplies of by-product ammonia being stationary,
or even on the decline—methods based on the
union of atmospheric nitrogen with oxygen or with
hydrogen, either directly or indirectly, have been
worked out on a laboratory scale, applied to a
technical process, and have met with considerable,
although naturally fluctuating, economic success.
The three most important processes are :

(@) The arc process, in which nitrogen and
oxygen are exposed to the very high temperature
of an electric arc, whereby 1-15 per cent of nitric
oxide is formed, this gas then being oxidised by air

to nitrogen dioxide, which by reaction with water |

or alkaline liquids yields nitric acid, nitrites, and
nitrates. This process is losing ground on account
of the high production costs and power require-
ments, and is manifestly unsuited for use in Great
Britain, where cheap electrical energy is not avail-
able ; in Norway, however, and elsewhere, it con-
tinues to be employed. It has the advantage of
employing free materials and a small amount of
labour, and of producing nitric acid directly ; on
the other hand, the installation costs are high, and
nitric acid is not a convenient product for trans-
portation and agricultural use. For this purpose
calcium and ammonium nitrates are manufactured.
The credit of invention of the process, or rather of
the successful technical adaptation of Lord Ray-
leigh’s method for combining nitrogen with oxygen,
belongs to Prof. Birkeland of Christiania, and
Dr. Eyde, a Norwegian engineer; subsequent
developments in furnace construction are associated
with the names of Schénherr and of Pauling.

(b) The cyanamide process, in which impure
calcium carbide is exposed at a high temperature
to the action of nitrogen, producing calcium cyan-
amide, CaCN,, which when subjected to hydrolysis
in an autoclave affords ammonia. This process has
been in use at Niagara since 1909, and is a familiar
process elsewhere ; it was the process chosen for
use at the great war factory erected at Muscle
Shoals, Alabama—a factory which cost twenty
million pounds but never came into production.
Here again Great Britain suffers from the dis-
advantage of the high cost of electrical energy
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necessary for producing the carbide from lime and
coke, and for heating it in contact with nitrogen ;
admittedly Great Britain (except in the Scottish
Highlands) lacks adequate water power, but she
has been slow to harness such natural power as is
available.

(c) Haber’s catalytic process, in which a mixture
of hydrogen and nitrogen under pressure is heated
to a moderate temperature in chrome-steel bombs
in the presence of a suitable catalyst, such as pure
iron mixed with small quantities of alkalis and
acidic oxides, the ammonia so formed being re-
moved by dissolution in water. This process makes
no extravagant power demands, and is suitable for
development in Great Britain ; for reasons which
will appear later, it is, nevertheless, associated with
technical difficulties of no mean order. The
hydrogen can be produced by the electrolysis of
water, by the action of iron on steam, from water-
gas, or in the fermentation process for the produc-
tion of acetone and butyl alcohol ; the nitrogen
can be obtained by fractionation of liquid air. In
the Bosch process the mixture of nitrogen and
hydrogen is obtained from producer gas and water
gas. The famous German factories at Oppau and
at Merseburg are devoted to the direct synthesis of
ammonia. Claude’s modification of the process
employs pressures of the order of 1000 atmospheres,
and removes the ammonia by liquefaction.

These three methods, as has been explained, form
the backbone of nitrogen fixation as a technical
operation subject to economic considerations. Any
process which produces ammonia is naturally to be
combined with an oxidation process if—as is the
case when munitions of war or intermediates for

" the chemical industries are concerned—it is desired

to manufacture nitric acid. This is accomplisheel
by a catalytic method, generally known as Ostwald’s
method, in which a mixture of gaseous ammonia
with air or oxygen is passed over heated platinum,
whereby nitric oxide, afterwards oxidised by the
further action of air or oxygen to nitrogen dioxide,
is obtained. On dissolution in water under oxidis-
ing conditions, this gas affords nitric acid. Numer-
ous variatibns in the arrangement of the catalytic
converter have been worked out and employed in
Great Britain and elsewhere. Incidentally, it has
been found that the catalytic oxidation process can
be profitably applied to the production of nitrogen
oxides in the lead chamber process for manu-
facturing sulphuric acid ; indeed a British report
on the subject was issued so early as 1917.

Passing reference may also be made to other and
less successful processes for the fixation of nitrogen.
The Serpek process is based on the production of
aluminium nitride when nitrogen is passed over a
mixture of carbon and impure aluminium oxide ;
the reaction may be carried out under pressure.
On hydrolysis of the product with sodium hydroxide
solution in an autoclave, ammonia and sodium
aluminate solution result, the latter affording pure
alumina (suitable for the manufacture of alu-
minium) on treatment with carbon dioxide. In
Bucher’s process, nitrogen is passed through a
mixture of sodium carbonate and carbon, together
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with a little finely divided iron as catalyst, heated
at about 950°, when sodium cyanide and carbon
monoxide are produced ; the sodium cyanide is
then decomposed by steam yielding sodium formate
and ammonia. Partington and Parker (* The
Nitrogen Industry,” 1922) state that the United
States Government made careful investigations of
this process, and that a large plant was said to be
ready to begin operations in 1918.

However, the direct catalytic synthesis of
ammonia is probably to be regarded as providing
the key to the world problem of nitrogen supplies.
The atmosphere contains enough—some 4 x 101
tons, it is said—and to spare; Haber’s process
makes no excessive demands as regards power or
fuel, and it now holds a pre-eminent position in the

field of nitrogen fixation. In view of its proved
success and its established position in Germany
under conditions both of war and of peace—manu-
facture there having been proceeding since 1913,
and production in Germany to-day being of the
order of 600,000 tons per annum of nitrogen—it is
not surprising that in the development of the
nitrogen fixation industry, which continues to
extend rapidly in most European countries, as well
as in the United States of America and in Japan,
new plants should envisage the application of this
process almost exclusively. The advantages which
direct synthesis of ammonia offers are, in fact,
such as to introduce the method into Norway, the
home of the arc process.
(To be continued.)

The Skull of Lord Darnley.!

N the year 1869 Mr. J. W. Belt presented to
the Royal College of Surgeons a skull—minus
a mandible—and a thigh bone, believed by the
donor to be those of Lord Darnley. He had
obtained them from Mr. Grimshaw, a dealer, who
had bought them four years earlier at a sale by
Messrs. Sotheby and Co. of certain effects belonging
to the Hon. Archibald Fraser of Lovat. The Con-
servator of the Museum, looking the gift horse in
the mouth, entered the bones in the Museum cata-
logue, with the remark that * the internal evidence
afforded by both bones conclusively negatives
their authenticity. Darnley at the time of his
death in 1567 was about 22 years old, and the bones
are those of a man considerably more advanced in
life and of great muscular development. The
almost complete absence of frontal elevation, which
is one of the most striking features in the skull,
finds no corroboration in any of the known portraits
and descriptions of the young Earl, and the femur
could not be that of a person invariably described
as ‘tall " or ‘ long,” as calculating at the usual ratio
of 27:5 to 100 it would give a height of only 5 feet
2:2 inches.” So adverse a decision would be
sufficient to deter most from further inquiry, but
not Prof. Karl Pearson, who has attempted, with
what success we shall see, to establish the authen-
ticity of the more important of the relics, namely,
the skull.

In 1880 Mr. T. M. Grimshaw—presumably the
same man from whom Mr. Belt obtained the bones
mentioned above—offered the Conservator of the
Museum of the Royal College of Surgeons a femur
bearing a manuscript label to the effect that it was
““ the thigh bone of Lord Darnley, husband of
Mary Queen of Scots, murdered and blown up,
February 10th, 1567.” This, he stated, had been
bought at a sale at Sotheby and Wilkinson’s,
together with two other bones, *“ the thigh bone of
Little John, the companion of Robin Hood, and
the shin bone of Humphrey, Duke of Gloster ” ;
no mention is given of the date of this sale. The

femur was purchased and entered in the Museum
! Biometrike : @ Journal for the Statistical Study of Biological
Problems.  Edited by Karl Pearson, assisted by Egon 8, Pearson,

Vol, 20 B, Part 1, July. Pp. 104+46 plates, (London: Biometrie
Laboratory, University College, 1028.) 21s, 6d. net. »
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catalogue as “ that of a very tall man, probably
the real thigh bone belonging to the skull,” pre-
sented eleven years earlier by Mr. Belt, an assump-
tion which is almost certainly correct, for skull and
femur exhibit the same peculiar coloration, * such
as usually obtains,” to quote the new catalogue,
““in bones that have lain long in a peat bed.”

If we accept, as we think we safely may, the
single origin of the two relics, namely, the skull
presented in 1869, and the femur purchased in 1880,
then clearly, from the point of view of authenticity,
they must stand or fall together. The authenticity
of the femur gains support from the manuseript
label, but suffers from the strange company in
which the bone appears, company for which Prof.
Pearson has no use, dismissing them summarily as
“ bones of most absurd attribution.” In this we
think Prof. Pearson has done wrong, for a little
inquiry would have showil that the bones might
very well be those of the more or less venerable
Englishmen to whom they were ascribed. ° Little
John —or such part of him as was not apocryphal
—was a big, stalwart man, whose grave is still to
be seen in Hathersage churchyard. The grave was
rifled, we are told, in 1782, and again in the early
years of last century, when a thigh bone, measuring,
it is said, 32 inches, was taken from it.2

Humphrey, Duke of Gloucester, murdered at
Bury St. Edmunds, was buried in St. Albans
Cathedral. The leaden coffin containing his body,
and “ full of pickle,” was opened in the reign of
Queen Anne ; the body was taken out of the pre-
serving fluid, and “ reduced to a skeleton, the
smaller bones of which the vergers permitted
visitors, for a due consideration, to carry away.”?
If, then, the two bones can scarcely be described
as Daniels come to judgment, they are nevertheless
not the guys which at first sight they appeared.
They further serve the useful purpose of restoring
our confidence in the good faith of Sotheby and
Grimshaw, a not unimportant matter, seeing that
they are among the sponsors for the relics. Sir
Arthur Keith 4 thinks it ** most probable  that

&2 * Quide to Buxton, the Peak, Dovedale, ete,”” {London: [Ward,
Lock and Co.)

# ** Baint Albans ** (Bell's Cathedral Series).

4 British Medieal Journal, Sept. 8, 1028,
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the femur presented by Mr. Belt with Darnley’s
skull was the femur of © Little John.” This can
scarcely be, but, granted a certain confusion, and
such appears to have occurred, and was not unlikely
in a saleroom, where such objects ag bones can be
so easily mislaid, forgotten, and wrongly ascribed,
it is not impossible that the femur in question is
that of Humphrey, a man of no little importance
in his day, own brother as he was of Harry of
England. .

Tt is now time to record certain strange events
which followed on the death of Darnley. His body,
blown up by the explosion at Kirk o’ Field on the
morning of Feb. 10, 1567, was bowelled and em-
balmed with perfumes and spices, and four days
later buried in the Royal Vault in the south-east
corner of the Abbey Church at Holyrood. There
the body lay in undisturbed privacy until January
1683, when, in the removal of certain seats, the
Royal Vault was discovered and found to ¢ontain
six leaden coffins. Of these, two contained the
bodies of children, the infant sons of James V.;
three bore on them, or near them, inscriptions
indicating that they contained the bodies of
James V., his first Queen, Magdalen, and his
illegitimate daughter, the Countess of Argyll
James's body was coloured black with the balsam
which preserved it, which was like melted pitch.
The sixth and largest coffin contained a body not
so long as that of James V., with the muscles of the
thigh seemingly entire, and with balsam stagnating
in some quantity at the foot of the coffin : it bore
no inscription, but it was generally and confidently
supposed to be that of Lord Darnley.

In 1688 the ‘ Glencairn purging ' included the
violation of the Royal Vault, but apparently the
bodies were left more or less intact, for in 1735—
incredible though it seems—they were seen * lying
open to the view,” the coffins having been broken
into by the mob in 1688. Still later, in 1776, they
were seen by Arnot, ** the head of Queen Magdalen
being entire and even beautiful.” In 1778 the
same antiquary reports that both the Queen’s head
and Darnley’s skull had vanished. It will be
noticed that references are to Darnley’s skull, not
to his head, from which we may presume that the
embalming, always “an hazardable piece of art,”
had not been so successful in his case as in that of
Queen Magdalen. No mention is made of the
colour of his skull, but it seems not unreasonable
to assume that it was like that of James V., black.

We next hear of the skull through Alexander
Campbell, who wrote that it ““is preserved among
the curiosities of the Antiquarian Society of Scot-
land, exhibiting melancholy proof of the effects of
his incontinence —a significant remark, for it
implies that some part or parts of the skull had
been eaten away, the popular and not unscientific
conception of the effects of syphilis, and further
explains the relative ease and confidence with which
the relic was followed in its subsequent wanderings.
In spite of Campbell’s statement, no mention of
the skull has been found in any of the catalogues
of the Scottish Society of Antiquarians, an omission
attributed with some reason to its being the per-
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sonal property of James Cummyng, the secretary
of the Society, who would naturally hesitate to
make it publicly known that he was in possession
of so important a relic, obviously nefariously
acquired. At his death it is believed it was sold
by his executors with other of his effects, passed
into the hands of an Edinburgh sculptor, and
finally into those of Archibald Fraser of Lovat.
No mention, it will be noted, is made of the thigh
bone until it appeared with the skull in Sotheby’s
catalogue.

Such, then, is the historical evidence—not, it is
true, absolutely convincing, and yet not, we think,
to be lightly set aside in view of the general and
confident identification of the body in the large
coffin, of the early recognition of distinctive marks
on the skull, and of the reputation of the various
witnesses. The chain of evidence is complete, but
not all the links are strong.

We now pass to a consideration of the actual
relics, for confirmatory or rebutting evidence. First,
as regards their colour : this varies from a light
brown to a blue-black. Dr. H. A. Harris, in a
recent article,® attributes both the colour and the
polish, here and there apparent, to the bones
having been painted with shellac. Prof. Pearson
attributes them to the body having been em-
balmed, to the * stagnating balsam ” to which
reference has already been made. The question
cannot, we infer, be decided by the chemist, as
both shellac and balsam are resinous substances.
Of the two explanations, we are inclined to accept
that of Prof. Pearson. The extreme variations in
colour, thickness, polish,—the patchy distribution
are all against the coating being due to the undis-
criminating ‘ dead ’ hand of man working with a
uniform medium, and in favour of the more or less
natural ‘ wash’ of a solution of varying composi-
tion, picking out for different treatment different
anatomical areas. We would particularly instance
the appearance of the posterior surface of the neck
of the femur, there being a sharp distinetion between
the colour and patina of the upper and lower parts,
the line of separation agreeing exactly with the
line of attachment of the capsule of the joint. It
is difficult, again, to explain on Dr. Harris's
hypothesis why the interior of the cranium is
gimilarly coloured to the exterior,

If, then, we are inclined to accept Prof. Pearson’s
explanation, we might hope to find some evidence
of embalming, in clinging remains of soft tissues :
these we find in the interior of the cranium, for
not only is part of the general dura mater still
evident, but we can actually see on the left side
of the mid-line the lacunz laterales stretching from
frontal to occipital region—a piece of evidence not
available to Prof. Pearson when he wrote his mono-
graph, for at that time the skull had not been
opened. That the skull was never buried in the
usual way is almost certain. Sir Arthur Keith has
shown that there is an entire absence of earth in
any of the natural cavities, such as the cranial
cavity, external auditory meatus, tympanum,
sphenoidal ginus. It may, however, be argued that

¢ British Medical Journal, Sept, 15, 1928,
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the skull was that of a criminal whose body had
been handed over to an anatomical department.
This might be so, but in such case we should expect
the calvaria to have been removed, and the bones,
if kept, completely macerated. The evidence for
the belief that the skull and femur are from an
embalmed body is, in our opinion, strong. The
description of the appearance of the body of
James V., and the statement that Humphrey’s
coffin was full of pickle, will convey some idea as
to what the results of embalming in certain circum-
stances might be.

We now come to the strangest of all the features
of the skull, the presence of a large number of more
or less circular pits on the vault—" the melancholy
proof of the effects of his incontinence,” to quote
again Alexander Campbell. These, by many, if not
by most, have been attributed to syphilis, and Prof.
Pearson is at great pains to prove that Darnley
suffered from this complaint, which, presumably,
had reached the tertiary stage at the time of his
death. We do not propose to enter into the argu-
ments for this opinion, for we are convinced that
the pits are not due to disease, the complete
absence of all signs of inflammatory reaction, as
both Dr. Harris and Sir Arthur Keith have pointed
out, definitely negativing such a theory. If, then,
as Prof, Pearson asks, they are not due to syphilis,
to what are they due ¢ Dr. Harris confidently dis-
misses them as artefacts made with some such
instrument as a bradawl. He gives no reason for
so singular a procedure on the part of an ‘un-
known,” but no doubt the idea of faking evi-
dence might be advanced. Dr. Harris’s theory
leaves unexplained the inequality in the size of
the pits, the singular manner in which they are
grouped, and their confinement to, practically,
one side.

Our own theory of the pits is that they are due
to the action of some burrowing insect. We arrive
at this partly because, excluding the two theories
already mentioned, little else remains, partly be-
cause it is well known that an extensive fauna
preys upon the bodies of the dead, but mainly
because of certain positive reasons. A close
scrutiny of the pits will show that their circum-
ferences not infrequently intersect, that the pits
often occur in pairs, that at times part of the cir-
cumference shelves, giving a pyriform outline to the
pit, at times a shallow groove leads from one pit to
another, producing a dumb-bell appearance. Such
features are, we consider, in keeping with what we
know of the action of burrowing larvee, which, when
they meet anything uncongenial, are in the habit
of moving a little aside and then proceed to burrow
afresh. The varying size and shape, the number,
arrangement, and distribution of the pits, all lend
support to such an explanation. Can we obtain
any corroboration ?

Sir  Arthur Keith, when in Glasgow lately,
observed certain skulls somewhat similarly pitted :
two of these have now been lent by Prof. Bryce
to the Royal College of Surgeons, where we have
had an opportunity of examining them. They are
from a medieval graveyard at Crosschurch, Peebles.
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Although the pits on these skulls are not so numer-
ous or so cleanly cut as those on the ° Darnley’
skull, they are, in our opinion, essentially of the
same character. Further, near a pit on one of the
skulls we have noticed a collection of what appears
to be bone debris and earth, stuck to the skull
possibly through admixture with some animal
excretion, reminding us forcibly of the description
by Prof. Elliot Smith of the collections left by
beefles on Egyptian skulls.® Prof. Elliot Smith,
however, is insistent on the fact that beetles only
attack skulls which have been buried, a restric-
tion with which of course the Crosschurch skulls
conform, but not, if we are correct.in our ‘ embalm-
ing ’ theory, Darnley’s. Our ignorance, however,
of the conditions within the large lead coffin both
before and after the contents were exposed is such
as to prevent us from offering any opinion as to
whether they were more or less favourable to
insect life. The pits do not appear to us to have
any significant bearing on the question of the
authenticity of the skull.

We have now to consider the form of the bones,
and finally the age of the individual to whom they
belonged. The femur clearly is that of a tall, spare
individual of no marked muscular development.
We are fortunate in knowing what Darnley’s legs
were like, for we have an admirable full-length
portrait of him, aged seventeen, in doublet and hose,
by Hans Eworth. Although, admittedly, there is
little individuality in legs, those of the portrait are
exactly those which we should expect the owner of
the * Darnley * femur to possess.

As to the skull, we fail to find those signs of great
muscular development to which the Conservator of
the Royal College of Surgeons in 1867—Sir William
Flower—refers. We venture to think that if the
skull were macerated and bleached, it would in a
large measure lose such indications of muscular
development as it may be thought to show. The
outstanding feature of the skull is, however, as Sir
William Flower pointed out, the absence of frontal
elevation. Of this, it will be remembered, he found
no corroboration in any of Darnley’s portraits ; on
the other hand, we find no certain refutation. In
considering this question we must remember that
portraits in early life are misleading, for then the
skull is naturally of a different shape from that
which it ultimately attains, and in no region, unless
it be in that of the jaws, is the difference greater
than in the frontal region. All the portraits on
canvas which we possess of Darnley are full-face,
and hence any absence of frontal elevation is, or
may be, relatively unapparent. The so-called
Cenotaph portrait was painted some time after
death, and is, for reasons which Prof, Pearson
makes plain, entirely untrustworthy. There are,
however, two portraits on medals commemorating
the marriage of Darnley and Mary—a third is
apparently a copy of one of the others—which
show Darnley in profile. They are too crude to
justify any confident expression of opinion, but
they go some way towards corroborating the
authenticity of the skull. By the use of Coradi’s

¢ Lancet, 1908,
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pantograph, Prof. Pearson has superimposed skull
on portrait, and brought out still more clearly the
resemblance. We agree, too, with Prof. Pearson
in finding more than a hint of a low, retreating
forehead in the important full-face portrait belong-
ing to the Duke of Devonshire, masked though it
be by ¢ cap and hair” On the whole, we consider
the evidence of the portraits not antagonistic to
the claim of authenticity.

We now come to the most critical of all the
questions, for clearly, if it can be definitely shown
that the bones are not compatible with their being
those of a man of Darnley’s age, 217, years, then
the whole of the argument falls to the ground. To
answer such a question we naturally turn to the
epiphyseal lines of the femur, the spheno-occipital
joint, the sutures of the cranium, and to the teeth
—although all these last are missing, the empty
sockets are available. We may say at once that
an examination of these parts by the unaided eye
gives no justification for denying the authenticity
of the bones. Dr. Harris, who has paid much
attention to these matters, studying them, more-
over, with the aid of X-rays, thinks otherwise, and
puts the age of the individual to whom the bones
belonged at not less than twenty-five. He con-
firms his view by reference to the size of the
diploic veins. Even if we accept, as with certain
reservations we are disposed to do, Dr. Harris's
generalisations, we would point out that the range
of variation in all departments of human anatomy

is wide, and nowhere perhaps wider than in such
matters as those under consideration, and that in
these circumstances we must allow a corresponding
latitude in judgment. Nor, we would add, are the
results of X-ray photography as a rule only open
to one reading and interpretation.

A review of the evidence, historical and anatomi-
cal, leaves us no option, we think, but to conclude
that, while certainty is denied, there is very strong
probability that the relics considered, once formed
part of that young, proud prince who caught the
eye and won—if only for a season—the heart of
perhaps the most romantic figure of modern times
—<“red star of boyhood’s fiery thought.”

Although this is neither the time nor the place
to enter into considerations of Mary’s character and
of the part she played in Darnley’s murder, we
cannot conclude without paying high tribute to
the learning and eloquence of the latest of her
apologists. We remain, however, unconvinced.
“ Has he shown,” as David Hume was in the habit
of asking, ““that she didn’t marry Bothwell ?”
Alternatively, what of Chastelard ? It was her
participation, active or passive, in the two tragedies
of Darnley and Chastelard, which more than all
else was responsible for the bitter and almost
universal hatred of two great nations, neither
notably lacking in generosity and sentiment, and
which drove her, a fugitive queen, to seek refuge
| in a foreign land. WitLiam WricnT.

News and Views.

Ix continuation of a practice that Narure has
pursued for the past four years, there is printed else-
where in this issue the first instalment of a new
calendar, which will be devoted to items of importance
and interest from the records of British and other
patents for inventions. No apology is needed to our
readers for the choice of this subject, for it will be fully
realised that the literature of patents (which now in-
cludes amongst a mass of other material upwards of
four million separate specifications of inventions from
all countries) forms a survey of the industrial progress
of the world from the seventeenth century onwards
that stands unrivalled, Not much of this literature,
of course, is concerned with epoch-marking inventions,
but a great deal of it refers to lesser-known patents
which have had no little influence on subsequent
developments. Some of these have made their contri-
bution direct, whilst others, though not themselves
put into practical use, have yet stimulated later
inventors, and have often formed the basis on which
the final success has been achieved ; others, again, have
had their day and (perhaps only for a time) have
passed into oblivion. It is with this class rather than
with the well-known inventions that the calendar is
intended mainly to deal, whilst it is felt also that a
few notes should be included on some of those fruit-
less and extravagant ideas that are scattered through
the records and have resulted in nothing but the
shattering of life-long ambitions, Of necessity, the
bulk of the material will be taken from British records,
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since these cover a longer period of time than any
others, and are for the most part more easily accessible ;
but foreign dates of interest will also be included from
time to time.

No part of Africa suffered more from the War than
the Mandated Territory of Tanganyika, which com-
prises most of what was formerly German East Africa.
From practically the beginning to the end it was a
scene of conflict, with consequent breakdown of the
administrative services, dislocation of its communica-
tions, interference with the normal occupations of the
native inhabitants and the destruction of lives, their
villages, crops, and domestic livestock. The task of
repairing the havoe had to be undertaken by British
officials who replaced the deported Germans. Most
of these British officials were unfamiliar with the
country and its peoples. They deserve the greatest
credit, therefore, for the way they have coped with the
difficulties of their situation. Their success can best
be measured in terms of the trade of the country, The
present exports and imports show a marked increase
on those of pre-War years. New varieties of crops
have been introduced, and the cattle industry is in a
flourishing condition. The education and other social
services have been greatly extended. Hundreds of
miles of new railways have been constructed.

In September next, under the presidency of the
governor, Sir Donald Cameron, Tanganyika is to
hold its first Agricultural and Industrial Exhibition,
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which is intended to be representative of the varied
agricultural products grown by the native and Euro-
pean farmers, of the catfle industry, the country’s
forest resources, and its mineral wealth—the develop-
ment of which is still in its infancy. At the same
time, it is expected that machinery manufacturers
will instal actual working exhibits of the plant and
machinery used in the culfivation and preparation of
such crops as sisal, cotton, coffee, oil seeds, tobacco,
tea, rice, and other grains. It is hoped that the ex-
hibition will be well attended by representatives of
trading and manufacturing concerns in Great Britain.
Those members of the British Association who are
visiting East Africa after the South Africa meeting
would probably find it interesting to break their
journey at Dar es Salaam to visit the exhibition.

AusTRALIA has large tracts of land with a soil and
climate well adapted for dairying and beef produetion.
These fertile areas have, however, not yet been fully
developed and are very sparsely populated. If this
Dominion is to maintain its ‘all white * poliey, it is
necessary that the settlement of these lands should be
accelerated. The best means of accelerating the
settlement is by increasing the prosperity of primary
industries based on the land. During the present
year, at the invitation of the Australian Government,
Sir Arnold Theiler, formerly director of the Veterinary
Research Station at Onderstepoort, South Africa, and
Dr. J. B. Orr, director of the Rowett Institute, Aber-
deen, visited Australia to meet the executive of the
Council of Scientific and Industrial Research, and
research workers, to discuss the organisation and exten-
sion of research in animal health and animal nutrition.

Dr. Orr was able to stay in Australia for only
a few weeks, but Sir Arnold Theiler made an extended
tour of six months’ duration, during which he was able
to make observations on some of the common animal
diseases in Australia and offer valuable suggestions
with regard to the efforts being made for their elimina-
tion. Both of these authorities have submitted re-
ports with recommendations for the development of
research in their respective subjects. The reports
emphasise the value of the work already being done
in Australia, but agree that there is still a vast field
- for applied science, and that the co-ordination and
extension of research effort is likely to yield economic
results through the decrease of disease and the in-
crease of production. It is understood that the
Council for Scientific and Industrial Research has
decided to undertake an extensive research scheme on
a Commonwealth basis, and that work under the
scheme is likely to be begun in the immediate future.

ToE function of a telephone circuit is to convey
ideas from one person to another, and hence a measure
of the efficiency of the circuit is the ratio of the
number of ideas transmitted to the total number of
ideas sent over the circuit. The value of this fraction
is called the ©intelligibility * of the circuit. Its value
is obtained by speaking a number of sentences, so
designed that each conveys a single intelligible idea,
into the microphone, and a listener at the telephone
recording what he thinks he has heard. An example
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of a sentence used is ¢ The man hit the big dog.” The
method is laborious, since a large number of such
sentences must be spoken before a trustworthy aver-
age can be obtained. This and similar problems are
ably discussed in a paper by Mr. John Collard, en-
titled *“ A Theoretical Study of the Articulation and
Intelligibility of a Telephone Circuit,” published by
the International Standard Electric Corporation, of
Connaught House, Aldwych, London. Mr, Collard
points out that from the subscriber’s point of view the
efficiency of a telephone circuit should be judged by
the relative time required to convey a given number
of ideas over the circuit. For this purpose a quantity
called the ‘ time efficiency ’ is defined. It is the ratio
of the time required to transmit a given number of
ideas over an ideal circuit to the time required to
transmit the same ideas over the given circuit.

Maxy other quantities are considered by Mr.
Collard in his paper; as, for example, the ‘syllable
articulation ’ obtained by speaking a number of
random syllables into the circuit. The results obtained
are wonderfully constant, and the author develops a
theory which gives algebraical relations between the
various quantities. When a telephone eircuit passes
through different countries, it is usual to standardise
the language of one of the countries as the operating
language. So far as ‘ intelligibility ’ goes, the Ttalian
language is the best, and next come German, English,
and French. The actual time, however, to transmit a
given number of ideas over a telephone circuit is
least for French, and then come English, German,
and Italian. It is best, therefore, to use a language
like French or English. It is quicker to speak a
language of short words, even when some of the
sentences have to be repeated owing to the low intelli-
gibility, than to speak a language of long words which
has a relatively high intelligibility.

Maxy reasons are given to explain why so many
countries in Europe have electrified their main railway
lines. Two of the most popular reasons given are
either that they desire to be independent of foreign
coal supply or that, as in Switzerland, they desire
to make use of their waterfalls. Neither of these
explanations has anything to do with the electrifica-
tion of the main railway connecting Rotterdam and
Amsterdam, two of the most important towns in
Holland. In this case it was simply that the con-
tinually increasing volume of traffic made it difficult
for steam locomotives to work the line satisfactorily.
Although the section from Rotterdam to the Hague
had been operated by single phase current since 1908,
it was decided a few years ago to adopt direct current
at 1500 volts, which is now the standard system in
England and France. A description of the sub-
stations and rectifier apparatus for converting the
a.c. generated into d.c. for the locomotives on the
Dutch railway is given in the Brown Boveri Review
for December. This is the first time that fully auto-
matic rectifier substations have been employed in
Europe for a main line railway. From the data
given in this paper we learn that mercury arc
rectifiers enclosed in steel cylinders are being widely
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used for converting alternating current into direct
current for traction purposes. As compared with
rotary converters this method has advantages. The
efficiency of the converters is more than 95 per cent,
the yearly cost of maintenance is small, and an
appreciable saving in labour is effected by their use.
These high-power rectifiers seem particularly adapted
for traction work and have been working satisfactorily
for several years. The New South Wales Govern-
ment will soon have ten 1500-kilowatt automatic
rectifier equipments on its railways and tramways.

TuE catalogue of spectrometric apparatus which has
just been issued by Messrs. Bellingham and Stanley,
Ltd., contains particulars of new apparatus. One of
the most interesting instruments is a small quartz
spectrograph of the Littrow type, which is supplied at
the low figure of £18, 10s. Unfortunately, the dis-
persion given by the instrument is not stated, but it is
recommended for chemical analysis, particularly for
quantitative work, depending on relative intensities of
lines, and for the examination of many of the non-
ferrous metals. Another quartz spectrograph, of
entirely new design, is arranged so that the slit and
photographic plate are horizontal, This facilitates
observation of the spectrum, particularly for the study
of fluorescence, and permits greater rigidity than the
ordinary arrangement. A dispersion of 130 mm.
between the wave-lengths 6000 and 2100 A. is pro-
duced, and the price of the spectrograph is £65.
Another useful instrument, designed for the examina-
tion of the spectra of feeble sources of light in the
visible region, is a glass spectrograph of the ordinary
type, of which the lenses have an effective aperture of
F/2 and a focal length of 5} in. It is’ specially
recommended for the study of fluorescence, spark
spectra, and neon stroboscopic photography. The
cost is £190. For the comparison of spectra taken on
different plates, a simple spectro-comparator has been
designed at £17, 10s., with an additional charge of
£6, 5s. for optional accessories, It is specially intended
to facilitate chemical analysis, and is recommended in
particular for determining the exactness or otherwise
of apparent coincidences of spectrum lines when high
dispersion is not available. Several other instruments
also are described in the catalogue. Messrs. Belling-
ham and Stanley’s work is known to reach a high
standard of excellence, and their instruments may
be depended upon to do all that is claimed for
them.

DisparcrEs in the T'imes of Dee. 22 and 27 from Sir
Hubert Wilkins and his pilot, Lieut. C. B. Hielson,
announce important discoveries in the Antarctic. The
expedition had been waiting at Deception Island for
some weeks for favourable conditions for the aerial
survey work which is planned, and it was not until
Dec. 19 that Sir Hubert and Lieut. Eielson were able
to set out in their Lockheed monoplane. They made
a flight of about 1200 miles, during which they found
that Graham Land is an island separated from the
Antarctic continent by an ice-filled channel, and
discovered six hitherto uncharted islands. Taking a
southerly course from Deception Island across the
Bransfield Straits, they reached Graham Land ; an
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ice shelf appears to cut Graham Land in half, the
northern portion being a table-land while the southern
half is more irregular, with mountains rising to 8000-
9000 ft.; the coast line is much indented. About
Lat. 70°-71°, Long. 60°-70° is apparently low-lying
land, mostly snow-covered, and immediately to the
south is a strait 40-50 miles in width. Beyond this
strait is the ice cliff bordering the Weddell Sea. At
this point the monoplane was turned back and reached
Deception Island safely, having been nine hours in the
air. Sir Hubert Wilkins is to be congratulated on the
good beginning to his projected survey of the coast
line of the Antarctic continent.

THE curtain was finally rung down upon the Glasgow
meeting of the British Association on Wednesday,
Dec. 19, at a meeting held in the City Chambers,
(ilasgow, when final reports were received, the actions
of the various committees approved, and the local
executive committee discharged. Various speakers,
including the Lord Provost, who presided, and Princi-
pal Sir Donald MacAlister, gave expression to the
widespread feeling of gratification that the citizens of
Glasgow had done their part so well in making the
meeting a success. Attention was directed to the fact
that, thanks to the skilful administration of the honor-
ary treasurer, Sir John Samuel, the finance committee
was in a position to make a return of five shillings in
the pound to subscribers to the guarantee fund.
Cordial votes of thanks were accorded to the Lord
Provost, Sir Donald MacAlister, and others who, as
officials or members of committees, had contributed
to the success of the meeting ; and more than one
speaker emphasised in particular the immense debt
due to the administrative genius, accompanied by un-
stinted labour, of Sir John Samuel, who filled the office
of acting secretary in addition to that of honorary
treasurer.

Ox Dec. 20, Mr. J. Swinburne gave a historical
account of the invention and development of the
Swan carbon incandescent lamp to the Institution of
Electrical Engineers. This lamp was first shown in
public at Newecastle-on-Tyne on Dec. 18, 1878, fifty
years ago. The invention of a platinum-iridium lamp
by Staite in 1845 first directed Swan’s attention to the
possibilities of an incandescent lamp. He carbonised
narrow strips of paper and lighted some of them with
a battery of 50 cells, but they soon burned out. This
was between 1855 and 1860. A few years later, the
Sprengel pump was invented and electric lighting be-
came a possibility. Swan then associated with C. H.
Stearn, an enthusiast in high vacuum work. When a
straight carbon conductor was used, variations in its
length and local heating at points on the filament
caused great difficulties. Swan’s first good results
were obtained with thin straight carbon rods. These
lamps were exhibited in 1878. In 1880 he found that
he got better carbons by using parchmentised paper,
such as is made for covering jam jars. Good results
were obtained by treating knitting cotton with sul-
phurie acid of suitable strength and washing and dry-
ing it. In 1884-85, Swan, assisted by Stearn and
Topham, worked out the squirting process, using
pyroxylin and reducing it. Other makers then
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adopted other solutions in a similar way. Hence
Swan, working almost independently, developed and
produced the carbon incandescent lamp which was
almost universally used until the advent of the
tungsten filament.

THE Society for Experimental Biology held a con-
ference at University College, London, on Dec. 14
and 15. Among many interesting papers, Dr. R. K.
Cannan gave an account of modern views of oxida-
tion systems in the cell ; Miss A. M. Copping and
Prof. J. C. Drummond reviewed the controversy as
to the necessity of ‘bios’ for yeast growth, and showed
that the disagreement between various workers is
attributable to variations in different yeast species
employed. Dr. H. A. Harris gave an analysis of the
conditions required for proliferation on one hand,
and differentiation on the other, in the development
of tissues. During the third session a series of papers
on the relation of anterior pituitary to sterility and
on the nature of pseudopregnancy were followed by
an excellent discussion led by Dr. B. P. Wiesner
and Dr. A. S. Parkes. In the second session many
demonstrations were given ; Prof. J. Bronté Gatenby
and his colleagues showed a beautiful demonstration
of Golgi bodies, vacuome and mitochondria stained
intra-vitam, and Dr. BE. Bozler gave convincing illus-
trations of his interpretation -of muscle structure in
various phyla of the animal kingdom.

Wi much regret to announce the death, which
oceurred on Dee. 23, of Sir William Thiselton-Dyer,
K.CM.G., C.I.LE., formerly Director of the Royal
Botanie Gardens, Kew, at the age of eighty-five years.

THE triennial award of the Coopers Hill War
Memorial prize and medal, which fell in 1928 to the
Institution of Electrical Engineers, has been made
by the Council to Mr. W. Phoenix for his paper on
* Electricity in Agriculture, with special reference to
Electro-Culture.”

A NEW publication, entitled * Civil Aeronauties,””
compiled by the office of the Legislative Counsel,
United States Senate, has been issued by the Govern-
ment Printing Office, Washington, D.C. It contains
178 pages, full of valuable information regarding the
legislative regulation of civil aeronautics. It contains
the text of the Air Commerce Act of the United
States, of 1926, and material relating to the legislative
history of that act, including committee reports, and
a comparison of the bills as passed by the Senate and
by the House ; extracts from reports and articles on
the legal problems of eivil aeronautics, including pub-
lications of the American Bar Association and the
Conference of Commissioners on Uniform State Laws ;
extracts from reports on legislation on civil aero-
nautics of the States of the United States, including
decisions of State courts, and the text of international
agreements relating to ecivil air navigation. The
entire field of the legislative regulation of civil aero-
nautics is covered comprehensively right up to
Aug. 1, 1928. Among the valuable articles included
in it are several reports prepared by the Committee
on Air Law of the American Bar Association. Copies
of this publication may be purchased from the
Superintendent of Documents, Government Printing
Office, Washington, D.C.

Our Astronomical Column.

Tore CooxsoN Froaring ZeNitH TELESCOPE.—
This instrument was designed by the late Mr, Bryan
Cookson, and presented at his death to the University
of Cambridge Observatory ; it was in use there for
two years, and was lent in 1911 to the Royal
Observatory, Greenwich, where it has been in use
from 1911 to the present time. The observations are
discussed in periods of seven or eight years, in order
to separate the annual term from the 14-month term
in the variation of latitude. The discussion of the
observations of the second period (1919-1927) has
just been published by the Royal Observatory in a
small volume of 67 pages.

The Talcott method of observing pairs of stars at
equal distances north and south of the zenith is
employed. The ftrails of the stars are recorded
photographically. The telescope is floated through
180° in its circular trough of mercury between the
eXposures.

The final value for the aberration constant from
the whole period 1911-1927 is 20:445” + 0-009". The
second period (1919-1927) gave a value 0-005" greater
than the first (1911-1918). Taking the wvelocity of
light as 299797 km. [sec. (Mt. Wilson, 1926-1927) and
the equatorial radius of the earth as 6378-3556 km.,
the resulting solar parallax is 8-815" + 0-004”,

A plate shows graphically the variations of latitude
for the fifteen years 1912-1927; the results of the
international latitude stations are shown for com-
parison. On the whole, the agreement between them
is very good. The chief differences are in 1916,
where the Greenwich maximum is distinctly higher
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than the other, and in 1919, where Greenwich shows
an abnormal minimum that is only faintly hinted at
in the international curve.

VariaTion 1§y LicET oF Poraris.—This star was
for some time taken as a standard in stellar photo-
metry, which makes the accurate determination of
the period and amount of its light change of special
importance. Bulletin of Astron. Institute of the
Netherlands, vol. 4, No. 160, contains a discussion of
it by A. de Sitter. He uses seventy-eight pairs of
plates taken at Leyden by N. W. Doorn, between
July 1925 and July 1928 ; he combines the results
with those of eight other <1(’L(munat10nb, extending .
back to 1879, and obtains the period 3-968148 days
+ 0-000055. The variation is analysed as a simple
sine-curve, which appears to give a sufficiently good
representation.

Divensions oF THE Praners.—W. Rabe gives an
exhaustive discussion in Astr. Nach., No. 5601, of the
most probable values of the diameters of the plane‘rs
He collected all the most trustworthy measures, in
which he included some recent ones of his own.
Taking the solar parallax as 8:80”, he finds the follow-
ing diameters in kilometres: Mercury 5140; Venus
12,620 ; earth (equatorial) 12,756; Mars (equatorial)
6860, (polar) 6820; Jupiter (equatorial) 143,600,
(polar) 134,800; Saturn (equatorial) 120,600, (polar)
109,000; Uranus 53,400; Neptune 49,700. Outer
diameter of Saturn’s ring 278,500 ; inner diameter of
crepe ring 144,000.
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Research Items.

Lions v EvroPE.—It is known that lions inhabited
Europe in historical times ; the fact is mentioned by
both Herodotus and Aristotle. Herodotus (480 B.c.)
even determines the area in Macedonia inhabited by
lions, and recounts that during the march of Xerxes
through Macedonia, lions attacked and destroyed the
Persian carrying camels. Aristotle (384-322) speaks
of the same area, but mentions that lions are rare
there. There are no later indications of their oceur-
rence. Some investigators (O, Keller) do not attribute
much value to this ancient information, supposing
the group of lions to have been brought by Persians
during their previous campaigns, which had lingered
for more than a hundred years in the wild mountains
of Macedonia, whilst the majority holds that the
Macedonian lions were the last of lions, spread
throughout Europe during the Pleistocene age, which
later, under the oppression of man and deteriorating
conditions of life, trekked south. Whatever may
have happened, the existence of lions in Europe in
historical times is not affirmed by any palzonto-
logical discoveries, and in this sense the discovery to
which we are referring is unique. V. Gromova, in
Priroda No. 10, mentions that among the rich paleon-
tological materials collected by the Russian Academy
of History of Material Culture between the years of
1901-1927, in the distriet of the rich ancient Greek city
Olvia in 8.W. Russia, a piece of the upper jaw of a lion,
together with the upper canine tooth, was found. The
tooth differs greatly from the canine tooth of a tiger by
its shape, and from that of the other members of the
cat family by its large size. However, as there was
only one such discovery, its explanation should be
approached with great care. It is quite probable that
the lion was brought from Asia Minor, where the
existence of lions, even up to the Mediterranean, in
ancient times, is confirmed by a series of literary notes
and discoveries of bones. It is well known (0. Keller,
** Die Antike Tierwelt,” pp. 29-31) that people of dis-
tinetion and their wives kept lions as domestic pets,
which accompanied them during walks, campaigns,
ete.  Above all, lions played a prominent part in the
cireus fights. It is quite probable that such is the
origin of the Olvian lion ; moreover, the solitary tooth
is of the small size, such as is found in lions kept in
zoological gardens only, and probably denotes a sign
of degeneration., Thus the palmo-zoographical value
of the discovery remains doubtful.

FreEsu-waTER ErrLs orF NEW ZEALAND AND
AusTRALIA.—In the eourse of his work on the fresh-
water eels of the genus Anguilla throughout the world,
Prof, Johs. Schmidt has now come to those of New
Zealand (Trans. N. Z. Inst., vol. 58; 1927) and of
Australia (Records Aust. Museum, vol. 16, No. 4;
1928). In both papers the author emphasises the
necessity of employing numerical characters, such as
the number of vertebra and of fin rays, in the identi-
fication of species. In the case of the New Zealand
eels, however, he finds that the number of vertebra
is not such a good distinctive character as in most
other cases. The distance between the front of the
dorsal fin and the vent (a-d), expressed as a per-
centage of the total length (¢), is the most important
distinguishing feature. Two valid species of Anguilla
are thus found in New Zealand—A. aucklandi, in

=6 % 100 = 11-05, and

t

A. australis with an average value of 2:41. The
former is distributed mainly in the south and west,
the latter mainly in the north and east, but further

data are required on this point. On the continent of
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which the average value =

Australia four species of eel are recorded—A. aus-
tralis, A. reinhardti, A. obscura, and A. bicolor. Of
these, the last named is an Indian form found in north-
west tropical Australia. The three others are Pacific
forms found on the east coast, one of which, A. obscura,
is represented by only one specimen from the Burdekin
River in the tropical part of Queensland. Between
the A. australis of Australia and New Zealand there
is an average difference of one vertebra, which in the
author's opinion indicates a difference in their life
history and breeding places. These two papers on
Anguilla are of particular interest and value, not only
as further contributions to our knowledge of that
genus, but also as examples of the application of
variational statistical methods to the identification
of species.

InuerrTance oF WEIGHT 1N RaBpITs.—In former
crosses between large and small rabbits by Punnett
and Bailey and Castle, the large size was not recovered
in /7, and it appeared that inheritance of weight might
not conform to ordinary Mendelian behaviour. But
the numbers of animals bred were not very large. Mr.
Michael Pease (Jour. of Genetics, vol. 20, No. 2) has
since repeated these experiments on a larger scale.
He crossed a Polish doe with a Flemish buck and bred
an Iy numbering 309 animals. The complete range of
adult weights was obtained, from the mean of the
small Polish stock to beyond the mean of the large
Flemish stock. It thus appears that weight in rabbits
can be explained on the multiplé factor hypothesis.
The mean weight for the Polish stock was about 50 oz.
and for Flemish twice as much. The F; was inter-
mediate and showed no sign of hybrid vigour. Only
a few F, animals gave the whole range of weights in
Iy, the majority giving a much more restricted range.
Some of the light /', animals bred true in £, but no
heavy animals bred true. It is not decided whether
there is one predominating weight factor ; but it is
concluded that the weight factors act in a logarithmic
manner. The Polish stock appeared to contain a
simple factor for sterility, but there was also a slowly
diminishing fertility which must be otherwise ex-
plained. The growth curve and times of maturity of
these rabbits has also been carefully studied, as well
as the relation of weight to sex, colour, and size of
litter. From the F, population one strain was
selected which matured in 172 days, and another in
300 days. In many of these rabbits there is no cor-
relation between heavy weight and slow maturity.

CuroMOsOMES OF THE EArraworM.—L. Monné
(Bull. Int. Acad. Polonaise Sc., B; 1928) has investi-
gated the chromosomes of the earthworm Allolobophora
Jeetida and finds that in the cells of the epidermis,
nervous system, gut epithelium, and the developing
muscles, nephridia, and septa, the number is 22,
11 pairs. The oogonia are known to have 22 (Foot
and Strobell) and the author finds the same number in
the spermatogonia.

PAIRING AND OVIPOSITION IN THE INDIAN APPLE-
SyaiL.—Prof. K. N. Bahl (Mem. Ind. Mus., 9, pp.
1-11 : 1928) records observations on pairing and ovi-
position in the Indian apple-snail, Pila globosa. After
a prolonged period of wstivation underground during
the dry months, these snails come to the surface at
the outset of the rains and at once pair in water on
the ground at the edge of a pool. Pairing may last
three hours, during which time the copulating animals
may be handled and the principal relations of the
male and female ducts ascertained. Prof. Bahl found
that by electrocution he was able suddenly to kill a
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couple of pairs, and by subsequent dissection to make
out the precise details of the copulation. The vas
deferens of the male terminates in a papilla lying in
the mantle cavity close to the rectum. The penis-
sheath and penis are outgrowths of the mantle and
are independent of the male opening. Transference
of the sperms from the vas deferens to the penis after
the latter has been inserted into the mantle cavity of
the female is effected by the genital papilla at the
end of the vas deferens being directed into a depression
at the proximal end of the penis. The sperms then
pass along the penis into the aperture of the vagina
of the female. Deposition of eggs takes place a day
or two later in some sheltered hollow in the ground.
Each egg, after passing out of the vaginal opening,
travels down an oblique tube formed by two temporary
folds on the right side of the foot and is delivered into
a dome-shaped cavity under the foot formed by the
arching of the creeping sole. Each egg has a sticky
covering, so the eggs, from 200 or 300 to 800 in number,
adhere to form amass. When egg-laying is completed
the snail leaves the egg-mass ; there is no incubation
of the eggs.

Crosses BETWEEN WHBAT AND Rym.—Successful
reciprocal crosses between wheat and rye are reported
from the Saratov Experiment Station by Miss Nina
Meister and Mr. N. A. Tjumjakoff (Jour. of Genetics,
vol. 20, No. 2). The variety of wheat used was
Triticum vulgare var. erythrospernum, and the rye was
a local Russian form, ¢ Jelissejev.” It was found that
the reciprocal hybrids were alike, both resembling
wheat and both sterile. This is to be expected, since
the wheat supplies 21 chromosomes and the rye but 7.
No F, could be obtained, but the F, plants were
crossed back with wheat or rye. The pollination of
rye by wheat appears now to be accomplished for the
first time. Tt is much more difficult than the reciprocal,
giving only 2:5 per cent of successful fertilisations, as
against 60 per cent for wheat and rye. These results
are very different from those obtained by Gaines and
Stevenson in 1922, and it is suggested that the rye-
plants obtained by them from rye and wheat were not
true hybrids.

BoraAnicAL CARTOGRAPHY 0F EUROPEAN RUSSIA.—
The geo-botanical department of the Leningrad
Botanical Garden started some years ago, under the
general editorship of Prof. N. I. Kusnezow, and with
the co-operation of a number of Russian botanists,
the compilation of a botanico-geographical map of
European Russia on the secale 1 : 1,050,000, that is,
approximating closely to the secale 1 : 1,000,000 sug-
gested for the maps of this kind by the International
Botanical Congresses. The whole map will be on
twenty sheets. Ten of these are ready, and three are
already published covering the south-eastern pro-
vinces, that is, the regions adjoining the middle and
lower course of the Volga and the Caspian steppes.
The map is produced in eolour and shows the distribu-
tion of different types of vegetation and partly even of
the various associations. As admitted in the explana-
tory pamphlet (such pamphlets, containing a brief
description of the vegetation of the respective areas,
will be published with each sheet), the map is not
equally exact in all details, since it it based on
numerous disconnected local vegetational maps, re-
ports of expeditions, ete. Some corrections will
therefore be necessary after more detailed studies,
and one of the main purposes of the map is to get
together all results of previous botanico-geographical
explorations, so that the gaps will be obvious and
" may be filled. Thus, the map is regarded as only the
preliminary to another on the international scale.
Apart from the vegetational map, an additional sheet,
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on transparent paper, has been published with the
fourteenth sheet (middle Volga region), showing some
floristic data (limits of distribution of various typical
plants) and the boundaries of the glacial deposits. A
general map of the vegetation of European Russia,
on the scale 1: 4,000,000, on a single sheet prepared
by Prof. N. I. Kusnezow, has also been just published
by the Leningrad Garden.

MarINE Morrusca oF THE CHATHAM ISLANDS.—
Collections of shells were early made from the Chatham
Islands, and Capt. Hutton in his ““Catalogue of the
Marine Mollusca of New Zealand,” 1873, was the first
to give a connected account of their fauna. Collec-
tions from several sources have now been studied by
Dr. H. J. Finlay (Trans. New Zealand Inst., vol. 59),
who is able to record the occurrence of 202 species,
of which 30 appear to be endemic. The author con-
siders that the present fauna is not a remmant, or
evolution of the Tertiary faunas found there, but a
repopulation from the mainland in post-Pliocene times,
vet still long enough ago for characteristic regional
species and subspecies to have evolved. The active
factor in this repopulation has been ocean currents,
acting from both north and south, but predominantly
the latter. In this list Dr. Finlay treats all group
names equally as full genera, this being in his opinion
the handiest method for future reference, a coursewhich
those who have to consult the list, however, will scarcely
agree with him is a matter of * no inconvenience,”
A more serious drawback to the list is that Dr. Finlay
has followed the order of families and genera given
in Hedley's ** Check List of the Mollusca of New
South Wales.” He has fortunately reverted to the
usually adopted order of the classes, but a very cursory
inspection would have shown him that the whole of
Hedley’s MS., confessedly sent off to the printer at
short notice, must have got badly disarranged ere it
reached the compositor. and never have been sub-
mitted in proof to the compiler. How else to account,
amongst other lapses, for the presence of the Gymno-
glossa and the Architectonicide in the Opistho-
branchia ? It is a great pity that further currency
should now be given to this unfortunate jumble.
Nevertheless, Dr. Finlay's list will prove of great use
to students of antipodean mollusca.

SUBMARINE WAVES IN GIBRALTAR STRAITS.—An
upper lighter layer of variable depth lies upon denser
water below ; this upper, less saline, layer streams
from the Atlantic into the Mediterranean, while the
more saline water below runs out into the Atlantic, a
certain amount at the boundary between the two
layers mixing with the water above and being carried
back into the Mediterranean. G. Schott, in the
Journal du Conseil International pour I Exploration de
la Mer (vol. 3, No. 2, September 1928), reviews the
available data bearing upon undulations which have
been observed to occur in the boundary between the.
two layers. This rises and falls twice a day with a well-
marked tidal period, the rise taking place in the Straits
while the tide is falling at Gibraltar. The amplitude
of these submarine waves is considerable, water at
14° C. with a salinity of 374 per mille in the trough
at 180 metres below the surface, rising to 100 metres
below the surface when on the crest of the submarine
wave some 7 h. 40 m. later. It is shown that the
boundary between the two layers is nearer the surface
in the area over the ridge between Gibraltar and
Africa than on either side. The explanation of these
movements of the boundary layer advanced by R. de
Buen, as ‘injections’ of water from below into the
upper stratum, is disproved.

TugE DirFrACTION OF ELECTRONS BY M1cA.—A note
published by S. Kikuchi in the October number of the
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Proceedings of the Imperial Academy of Tokyo contains
a remarkable reproduction of an electron diffraction
pattern. It was produced by passing a pencil of
cathode rays—rendered homogeneous by magnetic
sorting—through a very thin sheet of mica, and more
than one hundred and fifty spots appear on it. They
are arranged in an equilateral triangular pattern,
from the dimensions of which the spacing of the mole-
cules in the mica was calculated to be 5:11 A., the
corresponding value obtained by an X-ray analysis
being 5:18 A, The author has also had under in-
vestigation the relative intensities of other types of
diffraction beams that are produced when electrons
pass through thicker pieces of mica, and finds that
there is a close parallelism betweem the distribution
of intensities in electron beams and in the analogous
beams of X-rays. The same is true of beams reflected
from the cleavage faces of erystals, and electron
diffraction has now been observed in this way with
calcite, mica, topaz, zincblende, and quartz. .

ErectroN WaAvEs.—A very simple and convineing
demonstration of the undulatory properties of elec-
trons has been given by E. Rupp, who has described
in a recent paper in the Zeitschrift fiir Physik (vol. 52,
p. 8) how they may be diffracted by a ruled metal
grating, with rather more than a thousand lines to
the centimetre. His apparatus was essentially a
spectrometer of the type used for obtaining X-ray
spectra at grazing incidence under similar conditions,
the electromagnetic waves being replaced by slow
cathode rays moving with speeds corresponding to
between 70 volts and 300 volts. The set of spectrum
photographs which has been reproduced shows dis-
tinctly that the cathode ray pencil passes away from
the grating in certain privileged directions, as many
as three orders of interference being apparent in
one instance. The quantitative agreement of the
results with the de Broglie wave theory is also satis-
factory, the predicted and measured wave-lengths of
the electrons agreeing to within a few per cent, whilst
there seems to be no need to invoke the presence of
an internal potential of the solid in this case. No
evidence was found that the electron waves were
polarised, the author’s conelusions in this connexion
being confirmed by some new experiments by Drs.
Davisson and Germer which are mentioned in a
recent Bulletin (No. 5) of the American Physical
Society.

Raprum AND Gronoay.—A short account by C. 8.
Piggot of the relationship of radioactivity to geo-
logical phenomena is given in the Jowrnal of the
American Chemical Society for November. There are
three aspects of the problem, namely, the determina-
tion of ‘the amount and distribution of radium
throughout the lithosphere; the heat energy made
available and the part it plays in mountain building ;
and, lastly, the estimation of geological time from the
uranium-lead ratio. The amount of radium present
in a rock may be determined by decomposing it by
fusion with a flux and measuring with an electroscope
the radium emanation thus liberated. The estima-
tion of the age of a mineral from the uranium-lead
ratio cannot be entirely trustworthy until further data
are available concerning the disintegration of the
thorium series. A measure of the relative amount of
the lead derived from uranium would remove further
uncertainty, and the author describes a method by
which it is hoped to determine this by using Aston’s
mass-spectrograph.

Avromaric SussrATIONS IN INDIA.—The develop-
ment, of automatic electric substations with super-
visory control is making rapid progress. In the
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Metropolitan Vickers Gazeite for October there is a full
description of the use made by the Bombay, Baroda,
and C.I. Railway of automatic stations. The economic
value of these automatic stations is now widely
recognised. By their use the capital expenditure on
buildings is reduced and there is a large saving in
wages. Complete and immediate information is given
to the engineers at the generating station by means of
suitable visible and audible signals. There is no loss
of time in receiving telephone reports and transmitting
instructions to operators. Should any machine be-
come overheated, the fact is automatically signalled to
the control office. A red lamp glows on the symbol
for the machine on the control panel and an alarm bell
rings. The supervisor then starts another set and the
red lamp glows until the overheated machine cools to
its working temperature. Blue lamps indicate when
fuses blow, and when the fuse is replaced all the lamp
signals are automatically checked. Yellow lamps
glow intermittently when selecting impulses are being
sent out from the panel. These and similar devices
make supervisory control very effective. Owing to
the lack of skilled operators, it is particularly useful
abroad. The B.B. and C.I. Railway is claimed to be
the largest and busiest in India, and the electrified
section has the heaviest traffic. All the electric power
is got from the Tata hydro-electric station situated in
the Western Ghats, about 100 miles distant from
Bombay. It is transmitted by three-phase alter-
nating currents at a pressure of 110,000 volts. It
is transformed to 22,000 volts, and then transmitted
by underground cables and overhead transmission
lines,

PERMALLOY ON SUBMARINE CABLES.—In a paper
communicated to the Royal Society in 1855, Lord
Kelvin laid the foundation of the theory of submarine
telegraphy. This theory has since been greatly de-
veloped by mathematicians, and recently the dis-
covery of magnetic alloys of constant permeability
has enabled the theory of Heaviside to be utilised
in practice. Notwithstanding these great develop-
ments, comparatively little attention has been de-
voted to familiarising electrical engineers outside the
small circle of submarine cable engineers with these
advances. The paper read to the Institution of
Electrical Engineers by A. E. Foster, P. G. Ledger,
and A. Rosen on Dee. 6 was the first paper on the
subject for about thirty years. The discovery of
permalloy made possible the loading of telegraph
cables and greatly increased the speed of signalling.
They explained the precautions that have to be taken
during manufacture and the subsequent process of
annealing. A full description of the annealing fur-
nace through which the cable passes is given. The
inductance of the cable wvaries largely with the
annealing temperature. Further experimental in-
vestigation seems necessary to determine the best
cycle of temperatures for heating and cooling, The
inductance also varies with the hydrostatic pressure.
The troubles introduced into cable working by the
presence of electric power cables near their ends are
not serious. It is more difficult to overcome the
interference due to natural causes. These causes
seem to be of the same nature as * atmospherics ’ in
radio communication. Electromotive forces are set
up and disturbances travel in both directions along
the cable. These may originate anywhere along the
line, but the evidence shows that the disturbances
are very small when the depth of the eable is 500 feet.
In order to get over interruptions due to natural
phenomena, the earthing core is connected with the
sheath at a point where the depth is at least 500 feet.
In several cases, however, these situations are un-
fortunately several miles from the shore.
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Combustion in Gases.

'[TSEFUL service is rendered by JIndustrial and

< Engineering Chemistry to those engaged on the
chemistry of flames in bringing together in a special
number the papers presented at the symposium on
combustion, held last September, by the Gas, Fuel,
and Petroleum Divisions of the American Chemical
Society. : 4

The first paper is one that claims attention both on
theoretical and practical grounds, for it sets out to
explain what is happening in the ordinary * diffusion
flame ’ of a gas jet burning in air. The authors,
Messrs. S. P. Burke and T. E. W. Schumann, seek to
diminish the complexities of the problem by the use
of a concentric-tube arrangement in which the inner
tube conveying the combustible gés is half the diameter
of the outer tube conveying the air or oxygen, and the
flow of the two streams is maintained at an equal
rate. Under these conditions, the authors claim that
any increase in temperature due to the flame is
counterbalanced by an increase in the rate of inter-
diffusion, and that variations in pressure do not affect
the size of the flame.

It will be noticed that such elongated flames as the
authors employ are not strictly comparable with
ordinary gas flames in air, which do not vary in height
directly as the gas-flow, and are affected by pressure ;
but nevertheless the results obtained are interesting—
especially the comparison of the analyses of the pro-
ducts taken along the axis of the flame, with the
theoretical deductions from the assumption that
the flame front represents the boundary where the
diffusion of oxygen inwards is just such as will combine
completely with the gas diffusing outwards. :

An interesting contribution by A. Gi. Loomis and
(i, St. J. Perrott, of the Bureau of Mines, deals with
the temperature of non-luminous flames determined
by the optical method of Kurlbaum-Fery. The method
cl'apcndﬂ on comparing the ‘ brightness’ temperature
of a solid radiator (heated electrically) with the
brightness of the radiation from the gas-air flame
coloured with sodium wvapour at a given spectrum
line. When the sodium lines from the coloured flame
appear dark upon the brighter background of the
continuous spectrum of t-he_ radiator the flame is
cooler, but when the radiator is cooler than the flame,
the sodium lines appear as bright lines. By adjusting
the current through the tungsten-band lamp, the
lines can be brought just to the ‘reversal’ point,
when the temperature of the tungsten measured by the
optical pyrometer gives the temperature of the flame
—after correction for absorption by the focusing lens.

In this way the authors measured the temperatures
of a solid air-gas flame (close to the orifices of the
silica burners), when methane, propane, and carbon
monoxide were mixed with different volumes of air.
The percentages of gas giving the maximum flame
temperatures were found to be :

Per Cent Max. Temp.

of Gas. of Flame.
Methane . - : . 9-8 1876: C.
Propangs e a4 e 4.2 19306 C.
Carbon monoxide . . 36-37 1960° C.

To check the results the authors measured the
temperature of a natural gas-air mixture hy‘ the
reversal method, and by the method usec{ in_the
National Physical Laboratory at Teddington, in which
the relation between the heating current and tem-
perature of a refractory wire in vacuo and in the flame
is determined. By the reversal method the tem-
perature of the flame was found to be 1750° C.; by
the N.P.L. method the flame was 1770° C.

Prof. W. E. Garner- discusses the effect of the
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presence of small amounts of hydrogen on the radiation
of the carbon monoxide-oxygen flame measured
through a fluorite window at the end of an explosion-
tube 80 cm. long. Measurements made in his labora-
tory at Bristol show that the radiation from the flame
is reduced to one-seventh by the addition of 2 per cent
of hydrogen to the mixture, and the diminution is
still considerable when the hydrogen is reduced to
0:005 per cent. A marked change in the radiation—
it is almost step-like—was observed as the hydrogen
content passes the 0-02 per cent point; this dis-
continuity would require for its explanation the
occurrence of two different mechanisms of chemical
action. As bearing on this, it may be recalled that
Weston has shown that the spectrum of the flame
of the well-dried carbon monoxide-oxygen mixture,
fired under high pressure, is far more luminous than
the flame produced in the presence of hydrogen, and
this has been interpreted to mean that carbon mon-
oxide may combine directly with oxygen and also
indirectly by the reduction of steam.

Messrs, F. A. Smith and S. F. Pickering exhibited
photographs of propane-air and acetylene-air flames
produced by forcing the mixtures through a tube,
and either allowing access of secondary air or ex-
cluding it. In some cases the flames become poly-
hedral, and can be made to rotate slowly or rapidly
according to the gas-content of the mixture.

A photographic study of the °flicker® shown by
ordinary luminous flames was presented by Messrs,
D. S. Chamberlin and A. Rose, of the Lehigh
University. With a kinematograph camera taking
32 pictures per second, the upper portion of the flames
was shown to move upwards, and then to fall very
rapidly, or be extinguished—for in some cases two
completely separated flames are photographed on
the same picture. With natural methane, ethane,
and ethylene burning from an orifice rather less than
I mm. in diameter, the rate of flicker was about
10 per second, and the amplitude about 4 to 5 em.

Mr. F. W, Stevens, of the Bureau of Standards, has
macde photographic measurements of the spread of the
flame in carbon monoxide-oxygen mixtures when fired
centrally in soap bubbles, by which device the flame
may be imagined to spread through a gas mixture
unconfined in space—and under constant pressure,
The flame was found to proceed at a uniform rate,
but the rate deduced from the inclination of the line
of the flame front (being the rate through space) is
greater than the velocity of the °‘reaction zone’
relative to the gas it is entering, Mr. Stevens shows
that the true rate of the flame is greatest with the
theoretical mixture 2CO + 0,. The rate of the flame
in methane-oxygen mixtures has also been studied,
and the author finds that when the methane is
increased beyond that required for complete com-
bustion, the rate of propagation of the reaction zone
falls off abruptly. Generally, the author is convineed
that the bubble is an efficient experimental gas engine
operating with minimum heat losses and negligible
friction against the pressure of the surrounding
atmosphere.

The work of the Sheffield School (1) on the slow
uniform phase of gaseous combustion, and (2) on the
initial spread of the flame and its arrest when gas
mixtures are fired centrally in a eylindrical tube, is
summarised by Dr. Payman.

(1) The speed of flame in the limit mixtures (i.e.
those just propagating flame) of various inflammable
gases with air has been found to be close on 20 em. [sec.;
but notable exceptions are presented by hydrogen and
acetylene mixtures.
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(2) When hydrocarbon-air mixtures are fired in the
centre of a cylinder 5 em. in diameter, and the flame
i photographed on a moving film thrnugh & narrow
horizontal window, the front of the flame towards
each end is seen to increase in speed until it is suddenly
checked and then proceeds at a nearly uniform rate
to the end of the cylinder. As the point of arrest is
shown to coincide with the moment when a belt of
the expanding globe of flame reaches the cold walls,
it is suggested that the arrest is due to the cooling
(or extinetion) of the flame by the contact, and to the
consequent loss of pushing power behind the flame-
fronts. Very rapid snap-shots of the flame in clear
cylinders show that it starts as a sphere from the
central spark, then becomes egg-shaped, and finally
breaks into two when the equatorial belt reaches the
side wall. Thesnap-shots also show the re-illumination
of the central portion after the flame has reached the
ends of the vessel, indicating that the combustion
was not complete when the flame-front has traversed
the eylinder.

Messrs. J. V. Hunn and G. G. Brown describe an
apparatus in which the passage of a flame may be
photographed on a moving film at the same time that
pressures ave registered at four points along a cylinder
of 3 inches diameter. Using carbon disulphide with
excess of oxygen, the authors show that a pressure-
wave travels from the igniting spark ahead of the
fHame-front and, being reflected from the farther end,
returns to the firing-end, passing through the flame
en route ; again reflected from the firing-end, but
travelling faster through the heated gas, it may over-
take the flame-front, and in so doing cause a halt and
even a reversion of the flame. This is a new interpreta-
tion of the ‘ halt,’ and one not easy to follow on the
published photograph. Obviously the method is a
promising one and should be pursued.

In the United States, where it is said a motor-car
is registered for every five inhabitants, a conference
on gaseous combustion was bound to deal with
“ knock * and ‘ anti-knock.” Prof. Wheeler and G. B.
Maxwell contribute the results of their experiments
in a 6-inch cylinder of 15 inches length, in which
pentane- and benzene-air mixtures were fired with a
spark near one end-plate and a pressure-gauge in the

other end. The flame was photographed through a
narrow window. When a 3 per cent pentane-air
mixture is fired at atmospheric pressure, the flame
travels with accelerating speed until, just beyond
half-way, it is checked and then proceeds slowly to
the end : the pressure recorded shows an even rise,
a check corresponding to that of the flame, and then
a rise to the maximum when the flame reaches the
encd., When the pentane is increased to 3-5 per cent
the flame begins to vibrate after the central check,
and when it reaches the end sends back a very rapid
luminous wave. With increase of initial pressure to
2 or 3 atmos., the explosions are distinetly audible,
and the vibrations are more violent with the 3-5 per
cent mixture. The gauge shows a sudden rise of
pressure as the flame reaches the end, and the photo-
graphs show an intense glow traversing the eylinder.
Similar benzene-air mixtures gave but feeble vibrations
and no shock-wave.

The addition of lead tetra-ethide, 2:5 ounces to the
gallon of pentane, greatly increased the violence of
the explosion ; but when the lead compound was
first decomposed, and the cloud swept in with the
charge, a continuous combustion was observed and
no shock-wave was recorded. These experiments
confirm the view of Egerton and Gates on the anti-
knock effect.

Messrs. T. E. Layng and M. A. Youker describe a
glass apparatus for determining the rate of oxidation
of various fuels when heated in oxygen. They show
that n-heptane is oxidised fairly readily at 160° C, ;
but this oxidation is prevented by small additions of
lead ethide or of potassium ethylate. On the other
hand, kerosene could be kept for eight hours in oxygen

| at 180° C. with very slight alteration ; but the addition

of 0-05 per cent of lead ethide to the liquid produced
marked oxidation, while the addition of 1 per cent
of aniline or of diphenylamine had no effect. It is
suggested that an efficient anti-knock must retard gas-
phase oxidation and accelerate liquid-phase oxida-
tion.

Other interesting papers deal with the partial
oxidation of methane and ethane in the presence of
catalysts, and the relative rates of oxidation of the
olefines in flames and liquid oxidising agents.

Development Commission Report, 1927-28."

TJ'HE reports of the Development Commission show

how great a stimulus the Development Fund has
been to research in agriculture and horticulture since
its introduction in 1911. Grants-in-aid prior to this
were dispensed with a meagre hand, hence major in-
vestigations requiring a large equipment and manifold
repetition, as in the case of animal diseases, could
scarcely be carried on. This eighteenth report con-
veys, however, an impression that the progeny of the
Fund have become too numerous, and that the ex-
pansion inevitable in scientific investigations has
outrun the capacity of the Fund. Thus large supple-
mentary grants have been given by the Empire
Marketing Board to the Welsh and Secottish Plant
Breeding Stations for buildings, ete., to research in
woollen industries, and to agricultural economics
research at Oxford.

The total advances from the Development Fund for
1927-28 were about £383,000, as compared with
£403,000 the previous year. The ordinary Develop-
ment Fund contributed £253,000, the residue coming
from the Special Fund (Corn Produetion Acts, 1921),
but this latter source appears from the accounts now

L “ Development Commission.  Report of the Development Com-
missioners for the year ended March 31, 1928.” (London: H.M.
Stationery Office, 1928.) 3s. 6d. net.
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to be exhausted. The larger part of the funds is
applied in aid of two schemes, research institutes in
agriculture and advisory centres. The grants de-
tailed for each centre show little change from the
previous year. The new grants include two for in-
vestigations on the virus diseases of the potato, to
the Cambridge and Scottish Plant Breeding Institute,
respectively. A committee set up to investigate foot-
and-mouth disease received the substantial grant of
£15,000. An important development, still in its
initial stages, is the Scottish Dairy Research In-
stitute, which has been rendered possible by a private
gift of a mansion and estate at Auchencruive, near
Ayr, valued at £20,000, and a bequest of £26,000.
The Development Commissioners have agreed to
recommend sums up to £52,000, subject to local con-
tributions, over a period of four years.

Amongst the reports on institutes there is evidence
of considerable activity in those devoted to horti-
culture, which appear to be well supported by grants.

Reference is made to the much debated subject,
how best to secure co-ordination of research. This
was discussed at some length at the Imperial Agri-
cultural Conference in 1927, and at least one scheme
was proposed for exchange of reports on work, which
was over-elaborate. A summary of agencies available
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in Britain for conference and exchange of informa-
tion shows that home workers have reasonable oppor-
tunities, but there is still room for linkage with other
parts of the British Empire. Endeavours have been
made to fill the gap by conferences, but of course
attendance is possible only for a limited number and
at considerable cost.

This leads to the vexed question of technical
publications. Few research institutes have libraries
anything like adequate for their needs, and in recent
years estimates for libraries have been severely
pruned, and the situation exists that institutes re-
ceiving State aid have to purchase government
publications at booksellers’ prices. The same economy
is evident when an institute wishes to publish its re-
sults, and to cireculate them. Printing estimates are
censored, so that authors must wait their turn for
publication in journals already overcrowded.

The present report suggests that the policy to aim
at is the wider distribution of semi-popular publica-
tions and bulletins. Much depends on the meaning
attached to ‘semi-popular,” for matter set out for a
newspaper or a farmer’s weekly would probably be of
little use to the specialised investigator, but what the
report suggests seems to be the condensed summary
such as a specialist presents to his colleagues at a
conference. Some good examples of the kind of in-
formation useful for co-ordination will be found
among the summaries of work in this report. These
occupy the greater part of the report, and with the
appendices (30 pages) giving the titles of monographs,
ete., published during the year by each institute re-
ceiving grants, indicate the wide field of research
covered by the Development Fund.

University and Educational Intelligence.

Loxpox.—The title of professor of zoology in the
University has been conferred on Dr. H. G. Jackson
as from Aug. 1 last, in respect of the post held by
him at Birkbeck College. Prof. Jackson was appointed
to the University readership in zoology at that
College in May 1921, and has published numerous
papers on isopods in the Proceedings of the Zoological
Soeiety, the Annals and Magazine of Natural History,
and other biological journals.

Im is about two years since what is frequently
referred to as the Hadow Report was issued. So
powerful an impression did it make, and so widely
was it diseussed, that it seems almost unnecessary to
explain that it was a report by the Board of Education’s
Consultative Committee dealing with the organisation,
objective, and curriculum of courses of study for
children (other than those attending secondary schools)
who will remain in full-time attendance up to the age of
fifteen years, regard being had to their probable future
occupations. The report received almost general ap-
proval from all types of educational and social workers.
The Board of Education has since issued its Circular
1397 and its ** New Prospect in Eduecation,” in which
it indicates how some of the recommendations of the
Hadow Report may be applied to the educational sys-
tem. In a pamphlet entitled *The Hadow Report and
After,” the Executive Committee of the National Union
of Teachers has attempted to set forth constructive
eriticism of these documents. It is made clear that
the purpose of any criticism is not to impede advance,
but to offer the results of the N.U.T.’s experience in
the solution of the very difficult problems involved.
To the detailed arguments in chapters which include
the regrading of education, unity in the post-primary
system, barriers to unity, age of transfer, size of classes,
and curriculum of the senior school, are added fifty-
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five recommendations. The work, which is being
widely circulated to interested persons, ought to do
much to stimulate thought in connexion with the
important problems discussed. The pronouncements
made, of course, are those of the National Union of
Teachers ; we cannot avoid feeling that, since other
teachers’ associations are so closely concerned, the
securing and inclusion of their views would have been
a considerable advantage.

TuE Collége des Ecossais, founded by Prof. Patrick
Geddes as a hall of residence for students pursuing
courses of study in the University of Montpellier, has
justified the hopes of its founder and demonstrated the
existence of a demand for such accommodation in
excess of its capacity. Plans have now been com-
pleted for erecting beside it a new and larger building.
This will more than double the accommodation at
present available, which only suffices for about twenty
students. The foundation-stone of the new building
was laid on Oct. 18 by the Rector of the University,
M. Coulet, who, in his inaugural address, recalled the
fact that Prof. Geddes had himself been a student
there forty years ago, and emphasised the significance
of the new undertaking as an agency promoting inter-
national understanding and world peace. The Mayor
of Montpellier added his felicitations and promised to
give all the help he could in regard to such matters as
electricity and water-supply, while the Secretary-
General on behalf of the Prefect hailed Prof. Geddes
as a valued friend of France and of Montpellier. A
telegram was received in the course of the proceed-
ings from the Franco-Scottish Association of the Uni-
versity of HEdinburgh, where Prof. Geddes is well
known for his indefatigable labours in the cause of
improving the conditions of residence of the students.
At Montpellier special courses are offered by the
faculty of sciences in chemical engineering and in
enology and there is a fuels institute for advanced
students. In connexion with the zoological labora-
tories is a marine biological station at Cette. Attached
to the well-known botanical gardens is the Mont
Aigonal laboratory for research on mountain flora.

TaeE Royal Technical College, Glasgow, has sent
us its report on the session 1927-28—the twenty-fifth
since King Edward VII. laid the memorial stone of
what is claimed to be the largest single structure in
Britain devoted to education. Experience has de-
monstrated the enormous benefits accruing from the
establishment under one roof of laboratories belong-
ing to the various departments—physies, chemistry,
metallurgy, engineering, bacteriology — formerly
housed in seven detached, scattered, and obsolete
buildings. It has also justified the extensive scale
on which the chemical laboratories were planned—
a scale strongly criticised at the time as extravagant.
Since then much of the more elementary work and
the whole of the craft classes have been transferred
to the Glasgow Hducation Authority, and accom-
modation has thus been made available for a great
expansion of advanced study and research in con-
nexion with the countless scientific problems arising
in the various industries with which the College is
associated. The staff has increased during this
period from 29 to 93. A significant event in the
recent history of the College is the establishment
of the New Development Fund initiated by the former
chairman of the governors, Sir George Beilby, and
indications of the success that has attended the
administration of this fund are to be found in the
fifty-eight original papers which have been published
in the College Research Journal, now in its fifth year,
and in the large and increasing number of requests
from local firms for help in dealing with problems
arising from the use of new alloys and other materials.
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Calendar of Patent Records.

January 1, 1905.—Previous to 1905 no question as
to the novelty of an invention for which a patent
was being sought was raised by the British patent
office, but under the provisions of the Patents Act,
1902 (2 Edw. 7, cap. 34), which came into force on
Jan. 1, 1905, an official search for novelty was in-
stituted ; the examination, however, extending only
to completed British patent specifications on applica-
tions not more than fifty years old. This limited
search has not been altered by later Acts and is still
the practice of the office, some 21,000 specifications
being so examined each year.

January 3, 1561.—One of the earliest of English
industrial monopoly patents was for the manufacture
of soap. Soft soap was at that time the only kind
made in England, and the patent is evidence of an
attempt to introduce into this country the hard soap
industry of Marseilles and Spain. The grant was for
ten years from Jan. 3, 1561, to Stephen Groyett and
Anthony Leleuryer to make white hard soap ‘ like
of goodness fynes and puritie as the sope is which is
made in the sope houses of Triana or Syvile,” and it
contained a clause to the effect that two at least of
the workmen were to be of English birth. The grant
also stipulated that the soap was to be subject to
inspection by officers appointed by the Lord Mayor
and the Lord Chancellor, and that the patent would
be voided if the soap were found to be deficient in
quality, It is improbable that the invention was put
into successful operation.

January 3, 1839.—The atmospheric system of rail-
way propulsion attracted general attention in England
and on the Continent during the forties of last
century. Under it a train was propelled by means of
atmospheric pressure acting on a piston working in a
continuous tube laid between the rails, a vacuum
being created in front of the piston by stationary
engines situated at convenient intervals along the line.
The piston was connected to the first carriage or
‘locomotive ’ by means of a rod working through
a slot in the top of the tube, and the great difficulty
of the early experimenters lay in the design of a
valve for the slot which would open and shut satis-
factorily on the passing of a train. Samuel Clegg was
the first to find a practicable solution, and he patented
his invention on Jan. 3, 1839. In conjunction with
Jacob Samuda, of the Southwark Bridge Iron Works,
he laid a short length of line for the Dublin and Kings-
town Company between Dalkey and Kingstown which
was opened in March 1843. Other lines were pro-
jected, notably one from Croydon to Hpsom and
London, part of which was built and opened, but
the cost of working and other difficulties proved
too great, and all the lines were closed down before
1848,

January 5, 1769.—It is unnecessary nowadays to
emphasise the fact that James Watt did not invent
the steam engine, but his achievements nevertheless
entitle him to rank as one of the world’s outstanding
inventors. His first engine—the patent for which was
granted on Jan. 5, 1769—doubled the efficiency of
the old Newcomen engine and directly contributed
to the great expansion of industry that took place
during the latter part of the eighteenth and the nine-
teenth centuries. In 1775, Parliament extended the
life of the patent, and it was not until 1800, after
Watt himself had retired from active business, that
the monopoly rights expired. By this time the new
business of steam and mechanical engineering, which
the success of the Watt engine had called into being,
was definitely established.
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January 7, 1625.—Wheeled coaches were introduced
into England about the middle of the sixteenth
century, and became inereasingly popular in spite of
restrictive legislation which, until the coming of the
Turnpike Aects, attempted to fit the traffic to the roads
rather than to improve the latter. Many attempts
were made to render the coaches more comfortable
and safe. A patent was granted to Edward Knappe
on Jan. 7, 1625, for a coach in which the wheels and
axle-trees were so placed and constructed ““as in an
instant of tyme the wheels maie be shutt closer
together where the narrownes of the waie shall require
itt, without anie danger, or to be enlarged and sett
wyder as shall be most safe and easey for the pas-
senger . . . as alsoe by hanging the bodie of the
coach to the carriage by two springs of steele before
and two behinde for the more ease of the treveller.”
No specification was enrolled and nothing is known
about the actual construction. Springs did not come
into use until some time later.

January 7, 1714.—Though typewriters were not in
general use until toward the end of last century,
British patent records and those of other countries
show that for a long period there had been a serious
and sustained effort to solve the problem of ‘ mechan-
ical writing.” The earliest patent for such a machine
was granted in England to Henry Mill, the engineer
of the New River Company, on Jan. 7, 1714, with
the title *“ An artificial machine or method for the
impressing or transcribing of letters singly or pro-
gressively one after another as in wrifing, so neat and
exact as not to be distinguished from print.” No
description of the apparatus has come down to us.

January 9, 1854.—Glycerine was discovered by
Scheele in 1779, but it did not find extensive applica-
tion until very much later. It was known that it
formed a large part of the spent lyes from soap-
making, but there was no great demand for it and
no suitable method for its recovery, the small quan-
tities which were required for medicinal purposes
being made by saponifying oil with litharge. It was
not until G. ¥. Wilson, of Price’s Candle Co., intro-
duced the process of separating the glycerine from
the fat acids by means of steam at a high tempera-
ture that a pure glycerine could be economically
obtained in large quantities, Wilson’s process was
based on that of R. A. Tilghman, which consisted in
forcing an emulsion of fat and water through a coiled
pipe heated in a furnace to a temperature of about
330°, for which a patent was granted on Jan. 9,
1854. The discovery of nitroglycerine as an explosive
by Nobel in 1863 greatly increased the demand for
glycerine.

January 9, 1857.—° Aerated bread ’ was made under
the patent (2293 of 1856) granted to John Daughlish,
which was sealed on Jan. 9, 1857. The invention
consists of a process for aerating the dough without
the addition of yeast or the usual chemieal compounds.
Carbon dioxide is forced into water under pressure
and the charged water is then used for converting
the flour into dough, the operation being carried out
in a kneading machine in which the pressure is main-
tained until the kneading is completed.

January 11, 1841.—Alexander Bain was one of the
pioneers in the application of electricity to clocks,
his first patent, which describes a master clock
system, being dated Jan. 11, 1841. The pendulum
of his clock carries a coil in place of the bob,
which moves in the field of two fixed magnets
with north poles adjacent, a make-and-break device
regulating the current to the coil so that the pen-
dulum receives an impulse once in every swing to the
right.
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Societies and Academies.

DusLIN.

Royal Irish Academy, Dee. 10.—A. Farrington : The
pre-glacial topography of the Liffey basin. In pre-
glacial times the present Liffey basin was divided
between the catchments of two separate streams. One
of these catchments included the hill-encircled basin
of the upper Liffey and the Kings River. From this
area the drainage escaped in a westerly direction. The
second catchment was that of the Rye-Water river,
which flowed eastwards to Dublin Bay. The portion
of the present Liffey which connects these two basins
is post-glacial in date. The theory that the diversion
of the upper Liffey was due to the lowering of the
valley by glacial scour is discussed and rejected. The
development of the present course of the Liffey is
traced from its initiation as a consequent stream on
a westward-sloping plain. This plain was certainly
post-Cretaceous and is probably of mid-Tertiary age.

Rowme.

Royal National Academy of the Lincei, Communica-
tions received during the vacation, 1928.—G. Giorgi :
New observations on the functions of matrices.—
Q. Majorana and G. Todesco: Preparation of the
thallium photoelectric cell. A quick-acting photo-
electric cell, at least as sensitive as that of Case, may
be prepared from thallium sulphide.—L. A. Herrera :
Imitation of organised forms by albumen and hydro-
fluorie acid. Treatment of egg-albumen with hydro-
fluoric acid, either pure or diluted with water or
glycerine, gives rise to structures having the micro-
scopic appearance of hyaline or granulated masses,
either nucleated or non-nucleated.—T. Boggio : Rie-
mann’s homography relative to a curved space.—
J. Delsarte: The composition of second space.—H.
Geppert : Adiabatic invariants of a differential generic
system. A rigorous definition is given of the concep-
tion of adiabatic invariant for any differential system ;
the problem of finding these invariants in the case of
two or more dimensions is to be resolved later.—
R. Caccioppoli : The definition of the area of a surface.
The author’s semi-analytic definition of the area of a
curved surface, based on the notion of an element of
area, is supplemented, and is shown to be of value in
integrating and throwing light on certain recent obser-
vations of various authors.—A. Rosenblatt: Thesingu-
larity of the solution of a system of ordinary differential
equations.—A. Signorini : Asymptotic expression of a
formula of Levi-Civita.—E. Pistolesi : Further obser-
vations on Kutta-Joukowski’s theorem in the case of
a plane lamina. From a discussion of various papers
which have lately appeared on this subject, it is
concluded that, owing to the essential singularities
presented by the current at the angles of the lamina,
the problem cannot be solved by the °orthodox’
methods of analysis, but that it requires treatment
as a limiting case of a contour devoid of singularity
which, by deformation, tends to become confused with
the segment counted twice ; that the suction at the
corners, necessary for the validity of Kutta-Joukowski's
theorem, naturally finds a place in the problem so
considered ; and that such validity may be assumed
also for Cisotti’s lamina and in all analogous cases.—
E. Persico: Optical resonance according to wave
mechanies. The approximate method proposed by
Fermi for taking account of the reaction of radiation
in wave mechanics is applied to the development of
the theory of optical resonance from the point of view
of Schrodinger’s mechanics.—R. Deaglio: The Volta
effect in air and moist surface films. Experiments
show that, in a dry medium, the pile effect disappears
completely, whereas the Volta effect remains practi-
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cally unchanged. Hence the moisture of surface
films, necessary to create the pile effect, is without
sensible influence on the Volta effect.—E. Oddone :
Interpretation of superficial seismic waves. Explana-
tion of surface seismic waves is somewhat simplified on
the basis of the probable existence of Mohorovicic’s sur-
faces of discontinuity and on the values of the velocity
of longitudinal waves in and beyond the earth’s crust,
57 kilometres in thickness. The slow waves may be
considered asanalogous to the infra-sounds of acoustics,
that is, as waves transformed by distance and multiple
reflections.—B, Castiglioni: Circulation in the southern
Adriatic (2). The currents governing the circulation
of the water through the Straits of Otranto are dis-
cussed.—G. Scagliarini and P. Pratesi: The reaction
between sodinm nitroprusside and sulphides, Stable,
homogeneous crystalline compounds, such as
K,Fe(CN),NO, K,S, may be obtained by treating a
dry nitroprusside with an anhydrous sulphide in abso-
lute methyl aleohol solution. The action of the sul-
phide on the nitroprusside appears to be analogous
to that of alkalis.—P. Gallitelli : Laumontite from
Toggiano. Two types of laumontite exist: (1) a
compact form of almost fibrous structure and nacreous
lustre ; and (2) a finely granular, almost earthy
variety, which crumbles at the slightest shock and
differs in composition from the other principally in its
lower content of water. The percentage losses of
water in the two cases are nearly the same for tem-
peratures below 400°, but diverge at higher tempera-
tures. It seems unlikely that the friable form has
originated by dehydration of the more compact kind.—
M. Anelli and A. Belluigi : Confirmation of geological
inductions and of geophysical results.—B. Monterosso :
Cirrepedological studies (4). Phenomena which pre-
cede anabiosis in Chthamalus.—F. Dulzetto : Obser-
vations on the sexual life of Gambusia holbrooki (Grd.).
Contrary to statements made, the sperms of G. hol-
brooki are capable, under certain conditions, of pre-
serving, in the body of the female, their fertilising
power from one year to another. The sex of the
generations produced in such conditions is under in-
vestigation.—Maria De Cecco: Application of ultra-
violet rays to the examination of fluorescent substances
in plants in relation to certain phenomena of vegetable
pathology.

SYDNEY.

Linnean Society of New South Wales, Oct. 31.—
I. M. Mackerras: New Australian Mydaide (Diptera).
Description of five new species, one of Diochlistus and
four of Miltinus, and notes on other species.—]J. R.
Malloch: Notes on Australian Diptera. No. 17.
The paper contains notes on the Ceroplatina (fam.
Mycetophilidae), the genus Pachyneres, some Asilide,
and some already described species of Cyclorrhapha.—
Rev. H. M. R. Rupp : Notes on Corysanthes and some
species of Pterostylis and Caladenia.—H. J. Carter :
Revision of Hesthesis (Cerambycide) together with
deseription of a new genus and species of Buprestide.
Three new species (or subspecies) of Hesthesis, a new
species of Epania, and a new genus belonging to the
group Anthaxites of the Buprestida are described.—
I. V. Newman : The life history of Doryanthes excelsa
(Corr.). Part 1. Some ecological and vegetative
features and spore production. The development of
the floral organs suggests the leaf-shoot nature of the
flower, the carpels showing very clearly the form of
involute leaves. The microsporangium suggests that
of eusporangiate Filicales. D. excelsa appears to be
primitive among the Amaryllidacez.

WasHmneToN, D.C.

National Academy of Sciences (Proc., Vol. 14, No. 10,
Oct. 15).—L. Brillouin: Is it possible to test by a
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direet experiment the hypothesis of the spinning
electron ¥ Suppose that a beam of electrons enters a
weak magnetic field nearly normally ; the electrons will
begin to move in spirals towards the pole of the
magnet, and an electrode placed near the pole would
collect the electrons. If the electrons have an electric
moment, the current to the electrode will drop sud-
denly to half its value as the direction of the incident
electrons approaches the normal to the magnetic field.
The experiment will be difficult to carry out.—
Benedict Cassen: On the distribution law in locally
rapidly fluctuating fields which are steady when
averaged over a sufficient time interval. In determin-
ing the time average electrical potential round the
nucleus of a heavy atom, the use of the statistical
distribution law of an ideal gas in a steady field is not
justified ; a ®correlation potential’ must be used.—
Frank Peat Goeder : The erystal structure of potas-
sium sulphate. A quantitative three-dimensional
strueture is proposed which gives diffraction effects in
good agreement with those observed in X-ray powder
photographs.—Carl Barus: Further experiments in
microbarometry.—Jos. E. Henderson and Elizabeth
R. Laird: Reflection of soft X-rays. The curves
showing the relation between percentage reflection
from glass and glancing angle have no discontinuity
corresponding to a critical angle and total reflection
such as is found with short wave-length X-rays. The
results can be explained by taking into account the
absorption.—Mabel K. Slattery: Fluorescence and
solid solution. Small quantities of uranium dissolved
in fused alkali fluorides gives brilliant and resolved
fluorescence spectra at the temperature of liquid air.
It seems that the uranium goes into uniform solid
solution, replacing an atom of the alkali element here
and there in the crystal lattice, and produces no
measurable change therein.—E. C. Kemble and V.
Guillemin, Jr.: Note on the Lyman bands of hydro-
gen.—Lee A. DuBridge : Systematic variations of the
constant 4 in thermionic emission. A form of the
Richardson-Dushman equation is developed in which
the observed variations of A can be ascribed to a small
temperature variation of the surface work funetion.—
R. C. Williamson : (1) The photoelectric long wave
limit of potassium vapour. There appear to be two
types of molecular ionisation, one without and the
otherwith dissociation.—(2) Emergent energy of photo-
electrons in potassinm wvapour.—Edwin H. Hall:
Electric conductivity and optical absorption of metals.
An argument based on the associated-electron theory
of conduction, namely, that conduction is partly by
free electrons sharing the thermal energy but mainly
by the interchange of electrons in encounters between
atoms and positive ions, the latter being naturally
equal in number to the free electrons.—Clyde E.
Keeler, Evelyn Sutcliffe, and E. L. Chaffee: A descrip-
tion of the ontogenetic development of retinal action
currents in the house mouse. Using the intact un-
anwesthetised animal, it is found that the first visible

otential difference on illumination occurs on the
13th-14th day after birth, The reaction in young mice
is different from that in older animals, but it gradually
takes on the adult form.—L. C. Dunn : A fifth allelo-
morph in the agouti series of the house mouse.—
G. A, Miller : Determination of all the groups which
contain a given group as an invariant subgroup of
prime index.—Charles E. Hadley : Colour changes in
excised pieces of the integument of Anolis equestris
under the influence of light. Patches of dorsal skin
of this Cuban lizard in physiological salt solution in
direct sunlight change from green to dark brown in
40 sec., and 12 sec. after removal to the shade become
green again. Similar changes occur in the live animal,
and also with the stimulation of excitement, but much
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more slowly. As regards the excised skin experiments,
the melanophores must be capable of expansion and
contraction when isolated from the action of hormones
and the nervous system ; possibly impulses are re-
ceived from end organs left intact in the skin, or light
may have a direct effect on the melanophores.
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Pp. viii+190. (London : John Murray.) 1s

Observations made with the Cookson Floating Zenith Telescope in the
Years 1919-1927 at the Royal Observatory, Greenwich, for the Determina-
tion of the Variation of Latitude and the Constant of Aberration, under
the direction of Sir Frank Dyson. Pp. 67. (London: H.M. Stationery
Office.) Ta G, net.

Department of Scientific and Industrial Research. Report of the Water
Pollution Research Board for the Year 1927-8. Pp, iii+18. (London:
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Proceedings of the Academy of Natural Sciences of Philadelphia, Vol.
80. Fishes from Florida and the West Indies. By Henry W. Fowler.
Pp. 451-473. (Philadelphia, Pa.)

Ministry of Public Works, Egypt: Physical Department. Paper No.
24 : The Measurement of the Discharge of the Nile through the Sluices of
the Aswan Dam ; Final Conclusions and Tables of Results. By Dr, H. E.
Hurst and D. A. F. Watt. Pp. v4+4444 plates. (Cuiro: Government
Publieations Office.) 10 P.T.

Civil Aeronautics. Legislative History of the Air Commerce Act of
19265, Approved May 20, 1926, together with Miscellaneous Legal Materials
relating to Civil Air Navigation. Revision of the 1923 edition of Law
Memoranda upon Civil Aeronautics. Corrected to August 1, 1928, Pp.
v+178. (Washington, I.C. : Government Printing Office.)

Reprint and Circular Series of the National Research Council. No. 83:
Sixth Report of the Committes on Contact Analysis. By Robert E.
Burk, in collaboration with other Members of the Committes. Pp. 47.
50 cents. No. 84: i. The Fourth Census of Graduate Research Students
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American Universities, 1027-1028, Compiled by Clarence J. West and
Callie Hull. Pp. 18. 20 cents. (Washington, D.C. : National Academy
of Natural Seiences.)
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York. Bulletin 467: Tomato Fertiliser Experiments in Chautangua
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Diary of Societies.

FRIDAY, JANUARY 4.

RovaL GeoarapHICAL Sociery (at Holian Hall), at 8.80.—Dr. H. R. Mill:
Capt. Cook's Quest of the Southern Continent (Christmas Lectures to
Young People) (IL).

IsstrruTion of MecHANICAL ExcINEERs (Informal Meeting), at 7.—Major
A. W, Farrer: The Engineer Salesman Abroad.

RovaL PHOTOGRAPHIC SOCIETY OF GREAT BiiraiN (Informal Meeting of
Pictorial Group), at 7.— Discussion on the Prints in the Holeroft
Colleetion.

GeoLocisTs' AssociaTioN (at University College), at 7.30.

Soctery o CEEMICAL I¥pUusTRY (South Wales Section) (at Thomas' Cafe,

_ Swansea).—A. Grounds : Preparation of Coal for the Market.

SATURDAY, JANUARY 5,

Rovar Isstirurion oF GReEaT BritaiN (at Institution of Electrical
Engineers), at 8.— A. Wood : S8ound Waves and their Uses (V.): The Ear
and What it does (Juvenile Christmas Lectures).

MONDAY, Jaxvary T.

Rovar Soctery oF EDINBURGH, at 4.80,—Prof. H. 8. Allen: Remarks on
Band Spectra.—Dr. I. SBandeman : The Fulcher Bands of Hydrogen.—
F. B. Hutt: (a) On the Relation of Fertility in Fowls to the Amount of
Testicular Material and Density of Sperm Suspension— Studies on
Embryonic Mortality in the Fowl; (b) Part 1. The Frequencies of
Various Malpositions of the Chick Embryo and their Significance.—
F. B. Hutt and A. W. Greenwood: (a) Part 2. Chondrodystrophy in
the Chick; (b) Part 8. Chick Monsters in Relation to Embryonie
Mortality.—L. A. Harvey: The Oogenesis of Coreinus menas Penn.,
with Special Reference to Yolk Formation.—J. Wishart: The Correla-
tion betwesn Product Moments of any Order in Samples from a Normal
Population.

Vicroria Issrirure (at Central Buildings, Westminster), at 4.80.—Dr.
W. Bell Dawson : The Hebrew Calendar and Time Periods.

InstiTuTioN OF BLEcTRIcAL ExciNgexs (Mersey and North Wales (Liver-
pool) Centre) (in Laboratories of Applied Electricity, Liverpool Univer-
sity), at T.—W. B. Woodhouse : Overhead Electric Lines.
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Bravrorp Textiue Soctery (at Midland Hotel, Bradford), at 7.30.—A. M.
ghagman: The Application of Worsted Yarns to Dress Goods and
oatings. .
Soctery or Cremican Inpusrey (London Seetion, jointly with the Fuel
Hection) (at Burlington House), at 8.—J. I. Graham: The Action of
Hydrogen upon Coal.

Rovarn INstrruTe oF Brrtisg Arcurrecrs, at 8.—Dr. O. Faber: The
Expansion and Contraction of Building Materials due to Temperature,
Humidity, Stress, and Plastic Yield. .

Rovarn GeEoGrRAPHICAL Sociery (at JFolian Hall), at 8.30.—C. H. Karius:
The First Crossing from the Fly River to the Sepik, New Guinea.

IxsriTuTioN oF THE Rupper Ispustry (London Section) (at Blackfriars
Theatre, E.C.).—F. W. Bennett: Factory Organisation in the Rubber
Industry Affecting the Conditions of the Worker.

TUESDAY, JANUARY 8.

Rovar INgsrirurioNn oF Grear Brivaiy (at Institution of Electrical
Engineers), at 8.—A. Wood : Sound Waves and their Uses (VL): How
Sounds are Recorded and Reproduced (Juvenile Christmas Lectures).

InsrrruTios oF PErroLEUM TECHNOLOGISTS, ab 5.30.

Rovarn Saxrrary INsTrTUTE, at 5.80,—Prof. A. Bostock Hill and others:
Disceussion on Cleanliness : Is it the Basis of Health ?

InsTITUTION OF CIviL ENGINEERS, af 6.

Instrrore oF MariNe ENGINEERS, at 6.30.—J. Calderwood: The Diesel
Engine for Passenger Ships and Fast Cargo Liners.

Ixsrrrorios oF ELEcTricAL ExciNeers (North- Western Centre) (ab
En%neers‘ Club, Manchester), at 7.—J. L. Carr : Recent Developments
in Electricity Meters, with particular reference to those for special
purposes,

RovaL ProrograpHIC "SBociery oF GrEAT Britars (Pictorial Group),
at T.—A. H. Blake: London through the Eyes of Hogarth.

BuryrLey Textine Bociery (at Mechanics' Institute, Burnley), at 7.15.—
H. C. Barnes : Conditions in Cotton Manufacturing Abnond‘.

InsTiTuTION OF ELEcTRICAL EncIiNgers (Scottish Centre) (at Royal
Technical College, Glasgow), at 7.30,

Norta - Easr Coast INstiTuTioN oF ENGINEERS AND SHIPBUILDERS
(Middlesbrongh Branch) (at Cleveland Scientific and Technical In-
stitution, Middlesbrough), at 7.30.— W. T. Butterwick and others:
Informal Discussion on Shipbuilding.

Quekerr Mioroscorrcan CLus, at 7.830.—W. N. Edwards : Microscopieal
Study of Fossil Plants.

INETITUTION OF AuToMoBILE ExGINEERS (at Royal Society of Arts), at 7.45.
—Dr., F. W. Lanchester: Coil Ignition.

Huun CaeMIcAL AND ExciNgeriNG Soctery (Grey Street, Hull), at 7.45.—
G. R. Adamson and O, F. Tinker : Electric Cranes.

Rovan Bociery oF Mepicise (Psychiatry Section), at 8.80.—Discussion @
The Use of Artificial Sunlight in Mental Hossi v

PHARMACEUTICAL Soctery oF GREAT BriTarx (North Metropolitan Branch)
%t 1'?I Bloomsbury Square), at §,—G. Fletcher: Ireland : Its Scenery and

‘vople.

WEDNESDAY, JAXUARY 0.

GEoLoGICAL Sociery oF Loxpox, at 5.30.—Prof. O. T. Jones: The History
of the Yellowstone Cafion, Yellowstone National Park, U.8. A, (Lecture).

InsTirure oF METALSs (Swansea Local Section) (at Thomas Café, Swansea),
at 7.—G. E. K. Blythe : Pulverised Coal in Metallurgy.

Instrrore oF Fuer,.—H, A, 8. Gothard : The Application of Pulverised
Fuel Firing for Lancashire Boilers.

THURSDAY, Jaxvary 10,

RovanL Sociery or Arrs, at 8.—Capt. Sir Arthur Clarke : Ships and
Lighthonses (Dr. Mann Juvenile Lectures) (1L).

IngriruTioN oF EikcTrICAL ExcGINEERS, at 6,—Capt. J. M. Donaldson,
Capt. J, G. Hines, and others: General Disenssion on A Study of the
Future Development of Demand and the Economie Selection, Provision,
and Layout of Plant, as illustrated by Telephone Systems on the one
hand and Power Systems on the other.

Roval Prorocraraic Sociery oF Grear Briray (Colour Group), at 7.—
F. R. Newens : Demonstration of Flashlight in Colour Photography and
the Desensitising and Development of the Agfa Colour Plate.

LarrueporovcH Textine Sociery (at Central Couneil School, Little-
borough), at 7.80.—H. Suteliffe: Some Power Transmission Problems.

InstrruTeE oF METALS (London Local Section)(at 83 Pall Mall), at 7.30.—
H. C. Lancaster: The Lead Industry.

O1L axp Conour CHEMISTS' ASSOCIATION (30 Russell Square), at 7.30.—
B. Campbell : Nitro-cellulose Lacquers.

IxsTiTuTIOoN OF MECcHANICAL ENGINEERS (Glasgow Branch).

Ixsrrrore oF CHEMISTRY (Manchester Seetion) (at Manchester).—H. D, K.
Drew : Pregl's Micro-methods of Analysis.

FRIDAY, Jaxvanry 11,

RoYAL ASTRONOMICAL SoCIETY, at 5.

Puivoroorcal Soctery (at University College), at 5.80.—I. C. Wharton :
Dialeet Developments. ;

Maracorocican SBoctery or Loxpow (in Zoologieal Department, Uni-
versity College), at 6.

NortH- East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS
(in Mining Institute, Newecastle-upon-Tyne), at 6.—W. J. Drummond :
Coal used in its Raw State.—Dr. W. T. K. Braunholz: Fuels obtained
by the Treatment of Coal.

Instrrurios ofF ErecrricAl Excizeers (London Students’ Section), at
6.15.—J. A. H. Lloyd : Telephone Repeaters.

Brackpury Texriie Soctery (at Blackburn Technical College), at 7.30.—
Dr. P. Bean : The Dyeing of Artificial Silk.

Keigurey TexTiLe Bociery (at Kiosk Café, Keighley), at 7.80.—Lecture
on Artificial Silk.

O1L axp CoLour CueMmisTs' Assocration (Manchester Section) (at Milton
Hall, Manchester), at 7.30.—Dr. J. J. Fox : The Examination of Paints.

Booiery oF CaeMIicAL INDUsTRY (Manchester Section).—N. 8. Humphries :
The Efficiency of the Present-day Finishing Stenter.
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Sociery or CrHemicAL INpustry (Chemical Engineering Group).—FProf.
B. P. Haigh: The Relative Safeties of Mild and High-Tensile Alloyed
Steels under Alternating and Pulsating Stresses.

L]
EXHIBITION.
Toespay, WEDNESDAY, AND THURSDAY, JANUARY 8, 8, AND 10.

PrysicaL SoCIETY AND Opricar Soctery (at Imperial College of Science).
—HExhibition of Scientific Instruments.—Discourses during the Exhibi-
tion, at 8 each evening :—

On Jan. 8.—Prof. F. Lloyd Hopwood: Experiments with High
Frequeney Sound Waves.

On Jan. 9.—C. Beck : Lenses, n y

On Jan. 10.—A. J. Bull: S8ome Colour Problems in Photo-Engraving.

PUBLIC LECTURE.

TUESDAY, JANUARY 8.

Usiversity of Leens (in Philosophical Hall, Leeds), at 6.—0. E.
Simmonds : The Wonders of Flying,

CONGRESSES.
JANUARY 4.
CoNFERENCE OF EDUcATIONAL AssoctaTions (ab University College).
Friday, Jan. 4, at 11 A.m.—British Broadeasting Corporation.—Demonstra-
tion of Educational Broadecasting.

At 2.80.—Medical Officers of Schools Association.—Dr. A. A+ Mumford :
Physical Aetivity and Physical Training in Relation to Bcholastic and
University Progress,

JANUARY 4 AND b,

GrosrAPHICAL AssocraTion (at London Sehool of Economies).
Friday, Jan. 4, at 10 a.m.—E. J. Orford and others: Discussion on
Educational Re-organisation and the Teaching of Geography.
At 11.45 A —Sir H. G, Lyons: The Geographer and his Material
(Presidential Address).
At 2.80.—Prof. C. B. Fawcett: The Balance of Urban and Rural
Populations.
Saturday, Jan. 5, at 10.80 aa.—Dr. Vanghan Cornish: On Linguistic
Frontiers in Central Europe dating from Heathen Times.
At11,45 A.m.—Hon. Secretary : Su
held on the previous days.

y of the Results of Discussi

JANUARY 4 AND b
Nomwra oF Escrayp Epvcation Cosreresce (at Heaton Secondary
Schools, Neweastle-upon-Tyne).
Friday, Jan. 4, at 10 a.m.—A. R, Pickles and others: Free Place Exam-
inations.
At 1L15 am.—Miss L. Jowitt and others:
Education.
At 2.45.—A. Watson and others: Education in Relation to Industry
and Commerce.

Saturday, Jan. 5, at 10 aA.s.—F. A. Hoare and others: The League of
Nations and the Schools.

Social Activities in

JANUARY T AND 8.

MATHEMATICAL ASS0CIATION (Annual Meeting) (at London Day Training
College).
Monday, Jan. 7.
At 4.—H. G. Forder: The Axioms of Geometry,
At 5.80,—Prof. H. M. Levy: Modern Mathematical Problems in
Aerodynamics,
Tuesday, Jan. 8,=
At 10 A.x.—Miss E, R. Gwatkin and others : Disenssion on Should a
Candidate for School Certificate be allowed to take, in place of the
Mathematics and Science Group, a Group containing Drawing and Musie
and possibly other Subjects ?
At 11.45.—N. J, Chignell : The Use and Abuse of Formulse,
At 2.80.—Dr. W, F. Sheppard : Variety of Method in the Teaching of
Arithmetie.

At 8.45.—Prof. J. E. A. Steggall : Methods of Voting in Theory and in
Practice.
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