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NAME INDEX

Abel (Prof. 0.), Vorzeitliche I..eben.aspuran (Review), 492
Abell (Prof. T. B.), appointed pro-vice-chancellor of Liver-
1 University, 117

Abbot (Dr. C. G.), Solar Radiation andWeather Studies, 959

Achard (C.), and A. Boutaric, Changes undergone by the
Blood Serum under the Influence of Heat, 42 ; and
A. Boutaric and J. Bouchard, Comparative Action of
Ordinary Alkaloids and Genalkaloids on the Fluor-
escence of Uranine Solutions, 806 ; and M. Piettre,
Proteins of the Cancer Cell, 883

Acharya (Dr. C. N.), Structure and Oxidation of Nitro-
genous Substances, 644

Acton (Lieut.-Col. H. W.), [death], 328

Adair (Dr. M. E.), elected John Lucas Walker student in
Cambridge University, 524

Adam (Dr, N. K.), Surface Chemistry, 499

Adam (W. B.), Production of Vegetables for Canning, 725

Adams (H. P.), The Life and Writings of Giambattista
Vico (Review), 1010

Adamezewski (I.), [Prof. C. Bialobrzeski and], Cosmic
Ray Bursts in Liquid Dielectrics, 109 ; Application
of Dielectric Liquids to the Study of the ‘Bursts’ of
Ionisation caused by the Cosmic Rays, 157

Adams (Dr. C. E.), and Dr. J. Henderson, Seismology in
New Zealand, 763

Adams (Dr. E. W.), Agranulocytic Angina, 72

Adams (8.), [H. C. Weston and], Conditions of Noise, 799

Adamson (R. 8.), Stem Structure of Boscia r 4
Pest., 312

Adrian (me. E. D.), appointed a trustee of the Beit
memorial fellowships for medical research, 100

Agamennone (Prof. G.), History of the Italian Seismo-
logical Society, 256

Ahmad (B.), Estimation of Ascorbic Acid by Titration, 797

Ainsworth (Dr. G. C.), Dr. G. H. Berkeley and Dr. J.
Caldwell, English and Canadian Tomato Virus
Diseases, 400

Aitken (Dr. R. G.), The Binary Stars. Second edition
(Review), 590

Alderson (J.), The Case for Vivisection, 63

Aldis (R. W.), [D. Norris, P. M. Glover and], Lac and the
Indian Lac Research Institute, 545

Alexander (R. C.), appointed professor of surgery in St.
Andrews University, 881

Alfvén (Dr. H.), Registration of the Ionisation Curve of a
Single a-Particle, 70 ; 394

Alicata (J. E.), [B. Schwartz and], Life-History of Lon-
gistriata musculi, 150

Alichanian (A. 1.), [Prof. A. I. Alichanow, B. 8. Dzelepow
and], Beta Ray Spectra of Artificially Produced
Radioactive Elements, 257 ; [Prof. A. 1. Alichanow,
M. 8. Kosodaew and], Emission of Positrons from a
Thorium-Active Deposit, 475 ; Emission of Positrons
from Radioactive Sources, 719

Alichanow (Prof. A. L), A. I. Alichanian and B. S.
Dzelepow, Beta Ray Spectra of Artificially Produced
Radioactive Elements, 257; and A. I. Alichanian
and M. S. Kosodaew, Emission of Positrons from a
Thorium-Active Deposit, 475 ; Emission of Positrons
from Radioactive Sources, 719

Allen (Dr. C. W.), Intensities of Fraunhofer Lines, 920

Allen (Prof. G. C.), British Industries and their Organ-
isation. Second edition (Review), 322

Allen (R.), [Dr. G. Bourne and], Vitamin C in Lower
Organisms, 185

Allen {Dr W. M.), Prof. A. Butenandt, Prof. G. W. Corner
and K. H. Slotta, Nomenclature of Corpus Luteum
Hormone, 303

Allison (Prof. 8. K.), [Prof. A. H. Compton and], X-Rays
in Theory and Experiment. Second edition of
“X-Rays and Electrons”, by Prof. A. H. Compton
(Review), 661

Allsop (G.), and H. Lloyd, A Recording Manometer having
Low Inertia, 151

Almquist (H. J.), and E. L. R. Stopstad, Dietary Haemor-
rhagie Disease in Chicks, 31

Alquier (R.), [A. Cornillot and], Reaction of Acetylene
with Acetyl Chloride, 925

Ames (W. M.), The Chemist and the Community, 83

Ampthill (Lord), bequest to the Victoria and Albert
Museum, 946

Anan5t.5hlakrmhmn (R.), Raman Spectrum of Heavy Water,

Andant (A.), P. Lambert and J. Lecomte, Diffusion
Spectra (Raman Effect) and Infra-Red Absorption
Spectra of Saturated Fatty Alecohols and Ethylene
Hydro-carbons, 525

Anderson (Prof. D F.), awarded a Rockefeller travelling
fellowship, 6

Anderson (Dr. b ), and Dr. W. B. Turrill, Biometrical
Studies on Herbarium Material, 986

Anderson (Capt. E. A.), [Capt. A. W. Stevens and], Record
Ascent in the American Stratosphere Balloon,
Ezplorer 11, 786

Anderson (W. A.), and W. Kerns, Interests, Activities and
Problems of Rural Young Folk (2), 838

Andrade (Prof. E. N. da C.), Robert Hooke and his
gtl)ntampomiea, 358; 603; Plasticity of Bismuth,

2

Angenot (P.), [V. Henri and]. Relation between the Ultra-
Violet Absorption Spectrum and the Raman Spectrum
of Pyridine, 964

Angus (Dr. W. R.), and others, Infra-Red Spectrum of
lais%xadaut.erobenmne and the Structure of Benzene,

Anschiitz (Prof. R.), elected a foreign honorary fellow of the

Royal Society of Edinburgh, 27

Antoniadi (E. M.), Recent Observations of the Planet
Mars, 311

Antoniani (C.), B-Glucosidase of Sorghum, 306

Appleton (Prof. E. V.), Temperature Changes in the Higher
Atmosphere, 52; Scientific Progress (Sir Halley
Stewart Trust lecture), 711; and Miss L. J. Ingram,
Magnetic Storms and the Upper Atmospheric Ton-
isation, 548; and R. Naismith, Ionisation of the
Upper Atmosphere, 557

Arber (Dr. Agnes), The Gramineae :
Bamboo and Grass (Review), 317

Archg; ;W.), edited by T. Besterman, On Dreams (Review),

a Study of Cereal,

1ii
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Arditti (G.), Autoxidation of Normal Hexadecane, 525

Armitage (Miss E.), Early Frost in 1835 and 1935, 753

Armstrong (A. L.), Flint-mining at Grime’s Graves,
Norfolk, 687

Armstrong (Dr. E. F.), Past and Future of Chemical
Industry (Medallist’s address to the Society of Chem-
ical Industry), 212; elected president of the Associ-
ation of British Chemical Manufacturers, 640

Armstrong (Prof. H. E.), Food, Farmer and Future, 565 ;
School Dietaries, 749

Aahidag(Dr. J.), Leaf Blade of Aldrovanda vesiculosa, L.,
51

Ashworth (Prof. J. H.), Charles Darwin as a student in
Edinburgh, 1825-27, 1011

Astbury (W. T.), Dr. R. D. Preston and Dr. A. G. Norman,
X-Ray Examination of the Effect of Removing Non-
Cellulosic Constituents from Vegetable Fibres, 391 ;
and W. A. Sisson, Structure of Keratin, 557

Aston (Dr. F. W.), Atomic Weight of Terbium, 112 ; Story
of Isotopes, 380 ; elected president of the Cambridge
Philosophical Society, 791

Asundi (Dr. R. K.), M. Jan-Khan and Prof. R. Samuel,
Spectra of SeO and SeO,, 642

Atkinson (F. 8.), appointed professor of mining in Leeds
University, 730

Auden (J. B.), and A. M. N. Ghosh, Bihar Earthquake of
1934, 485 .

Avery (A. G.), [J. T. Buchholz, A. F. Blakeslee and],
Pollen-Tube Growth of a Translocation of the 1.2
Chromosome in Datura, 120

Awbery (J. H.), and Dr. E. Griffiths, Refrigeration
Hygrometry, 229

Ayyangar (G. N. R.), and P. V. Hariharan, Observations
on Sorghum, 73 ; and V. P. Rao, Sorghum, 73

iv

Baccino (M.), Thermal Adaptation of the Nests of Mammals
during the Growth of the Young, 449

Badami (Dr. J. 8.), H Structure and the Gross
Structure Analysis of the Spectrum of Doubly Ionised
Antimony, 836

Bacharach (A. L.), and H. E. Glynn, Quantitative Deter-
mination of Ascorbic Aecid, 757

Bache (C.), Excavations at Tepe Gawra, Iraq, 149

Batkoveky (M.), and Prof. V. Dolejdek, Occurrence of the
Reversed Absorption Edges of the Long Wave-lengths
of X-Rays, 836 ; the L-Emission Spectrum of Argon,
643

Bacon (R. G. R.), awarded a University of London post-

uate travelling studentship, 79

Baeq (Dr. Z. M.), Occurrence of Unstable Choline Esters
in Invertebrates, 30

Baggott (E. A.), [Prof. H. Levy and], Numerical Studies
in Differential Equations. Vol. 1 (Review), 458

Bailey (C. H.), The Engineer and the Community, 902

Bailey (C. R.), and others, Infra-Red Spectrum of Hexa-
deuterobenzene and the Structure of Benzene, 680

Bailey (Dr. W. N.), Generalized Hypergeometric Series
(Review), 595

Baird (H. F.), Surface Structure beneath the Pacific, 723

Baker (Dr. J. R.), Stereoscopic Photography, 193 ; 551

Baker (R. 8t. Barbe), Contribution of Trees to National
Health and Efficiency (Chadwick lecture), 713

Baldet (F.), Resolution of Nova Herculis, 1934, 487

Balfour (H.), granted the title of professor by Oxford
University, 805; the Pitt-Rivers Museum, Oxford
and, 861

Balfour-Browne (Prof. F.), The Species Problem, 382

Baly (Prof. E. C. C.), Kinetics of Heterogeneous Catalysis
and of Enzyme Action, 146 ; The Draft Poisons List
and Poison Rules, 248 ; Kinetics of Photosynthesis,
344 ; and W. P. Pepper, Adsorption of Aluminium
Hydroxide by Kieselguhr, 28

Bancelin (J.), and Y. Crimail, Substances Inhibiting the
Corrosion of Iron by Acids, 1038

Banerjee (S. 8.), [Prof. 8. K. Mitra and], Dielectric Con-
stant of Ionised Air, 512 i

Banister (Dr. H.), Psychology and Health (Review), 319

Barber (C. T.), Natural Gas Resources of Burma, 611

INDEX

Barbier (D.), D. Chalonge and E. Vassy, Measurement of
the Reduced Thickness of Atmospheric Ozone during
the Polar Winter, 883

Barbour (Prof. G. B.), Chinese Loess Deposits, 150

Barbour (T.), Reptiles and Amphibia of the Antilles, 228

Barcroft (Sir J.), Velocities of some Physiological Pro-
cesses, 072 )

Barger (Prof. G.), F. Bergel and A. R. Todd, A Crystalline
Flul;maeent Dehydrogenation Product from Vitamin
By, 259

Barlow (Mrs. Nora), Charles Darwin and the Galapagos
Islands, 391

Barnard (G. P.), The Rectifier Photocell, 74

Bames (Dr. B.), Variation in Thamnidium elegans, Link,
induced by the Action of High Temperatures, 481

Barnes (H. D.), Lecithin as a Dispersing Agent for Dibenz-
anthracene, 756

Barnes (R. B.), R. R. Brattain and F. Seitz, Infra-Red
Absorption of Crystals, 994

Barnes (R. J.), [R. A. Stephen and], New Technique for
obtaining X-Ray Powder Patterns, 793

Barnothy (Dr. J.), and Dr. M. Forrd, Diurnal Variation of
Cosmic Ray Intensity and Nova Herculis, 680

Barr:;t. (Nﬁ.‘lR.}, awarded a Rockefeller travelling fellow-

ip,

Barrett (W.), The Meaning of Probability, 604

Barrington (E. J. W.), Proteolytic Digestion in the
Ammoccete Larva, 145

Bartels (M.), [P. Bartels, Dr. H. H. Ploss and], edited by
Dr. E. J. Di Woman : an Historical, Gynaeco-
logical and Anthropological Compendium. 3 Vols.
(Review), 811

Bartels (P.), [Dr. H. H. Ploss, M. Bartels and], edited by
Dr. E. J. Dingwall, Woman : an Historical, Gynaeco-
logical and Anthropological Compendium. 3 Vols.
(Review), 811

Barton (Prof. 8. G.), and Prof. W. H. Barton, Jr., A Guide
to the Constellations. Second edition (Review), 80

Barton, Jr. (Prof. W. H.), [Prof. 8. G. Barton and], A Guide
to the Constellations (Review), 89

Barus (Prof. C.), [death], 672

Bassiére (M.), Crystalline Structure of Silver Nitride, 844

Bastings (L.), and R. C. Hayes, Distribution of Earth-
quakes in New Zealand, 519

Bateman (E. H.), Open Frame Girder, 866

Bauer (E.), and M. Magat, Raman Spectrum of Liquid
Heavy Water, 807

Baumgartner (Dr. Leona), Edwin Klebs, 675

Bayliss (N. 8.), Absorption Spectrum of Methyl Iodide, 264

Beatty (Dr. R. T.), Radio Data Charts. Second edition,

983

Bechtold (F.), translated by H. E. G. Tyndale, Nanga
Parbat Adventure: a Himalayan Expedition
(Review), 1005

Beck (Prof. G.), Beta Processes and Nuclear Stability, 257

Beck (H. L.), Glazed Stones, 440

Béclére (Dr. A.), elected an honorary member of the
German Rintgen Society, 473

Bedon (E.), [A. Guillerd and], Experiment with Fluores-
cein on the Losses of the Ognon, above Lure (Haute-
Saone), 406

Beebe (Dr. W.), Half Mile Down (Review), 586

Beeck (0.), Effect of Adsorbed Water on the Catalytic
Decomposition of Hydrocarbons (by a Molecular
Beam Method), 1028

Beer (Dr. A.), Nova Herculis, 112

de Beer (Dr. G. R.), An Introduction to Experimental
Embryology. BSecond edition (Review), 702; the
Schools and Pre-Medical Studies, 874

Béhounek (Prof. F.), V. Santholzer and Prof. F. Ulrich,
Radioactivity of Oil-Waters in Czechoslovakia, 910

Bélehdradek (Prof.-J.), Temperature and Living Matter
(Review), 412

Belgians (King of the), elected an honorary member of
the Linnean Society of London, 786

Bell (Dr. D. J.), Fish and Rabbit Liver Glycogens, 184

Bell (Prof. E. T.), The Search for Truth (Review), 493

Bell (F. L. 8.), Divination in Melanesia, 72

Bellaschi (P. L.), Lightning Stroke Currents, 961



NAME

Bellhouse (Sir Gerald), The Draft Poisons List and Poison
Rules, 248

Belling (T.), [P. Jacquinot and], Measurements of the
Paschen-Back effect with the Bellevue Electro-
magnet fitted with Supplementary Coils, 883

Belling (Tsai), [H. Bizette and], Magnetic Double Refrac-
tion of Nitrie Oxide, 1001

Beltran (E.), [A. A. Guntz and], Influence of H + ions in
the Phenomena of Reduction and Hydrogenation, 157

Benedict (F. G.), and E. G. Ritzman, Lability of the Basal
Metabolism of the Dairy Cow, 407

Benedict (Dr. Ruth), Patterns of Culture (Review), 322

Benedikt (Prof. M.), centenary of the birth of, work of, 15

Benjamin (M.), The Oxide-coated Cathode, 306

Bennett (J. 8.), appointed assistant lecturer in metallurgy
(founding) in Sheffield University, 79

Benson (1.), Psychology of Attention, 610

Benson (R. B.), New Family of Sawflies and the Genera of
the Cephidee, 992

Berg (Dr. W. F.), and L. Sandler, Plasticity. of Bismuth,
915

Bergel (F.), [Prof. G. Barger, A. R. Todd and], A Crystal-
line Fluorescent Dehydrogenation produet from
Vitamin B,, 259

Bergmann (L.), [C. Schaefer and], A New Optical Method
for the Determination of the Elastic Constants of

, 7131

Berkeley (E.), Swarming of Odontosyllis phosphorea,
Moore, and of other Polychata near Nanaimo, B.C,,
1029

Berkeley (Dr. G. H.), [Dr. G. C. Ainsworth, Dr. J. Cald-
well and], English and Canadian Tomato Virus
Diseases, 400

Berkey (Prof. C. P.), elected a foreign member of the
Geological Society of London ; work of, 863

Berliner (Dr. A.), removal from editorship of Die Natur-
wissenschaften ; work of, 506

Berman (L.), Spectrum of a Hot Carbon Star, 401

Bernal (J. D.), Study of X-Rays, 661

Bernard (late Prof. L.), proposed memorial to, 27

Bernard (P.), Measurement of the Pressures Developed by
Explosive Substances, 43

Bernard (R.), Production of the Vegard-Kaplan bands by
the Electronic Bombardment of a Mixture of Argon
and Nitrogen, 196

Bernays (P.), [D. Hilbert und], Grundlagen der Mathe-
matik. Band 1 (Review), 126

Bertrand (G.), Contributions by the Atmosphere of
Sulphur to Arable Soils, 487

Best (A. C.), Transfer of Heat and Momentum in the
Lowest Layers of the Atmosphere, 919

Besterman (T.), A. Bibliography of Sir Oliver Lodge,
F.R.S. (Review), 357

Beuttell (A. W.), Illuminating Engineering, 714

Bhuyan (H. C.), Effect of Light on Diamagnetic Sus-
ceptibilities, 872

Bialobrzeski (Prof. C.), and I. Adamczewski, Cosmic Ray
Bursts in Liquid Dielectries, 109 ; Application of
Dielectric Liguids to the study of the ‘bursts’ of
Ionisation caused by the Cosmic Rays, 157

Biesheuvel (8.), Nature of Temperament, 312

Biffen (Sir Rowland), conferment upon, of an honorary
doctorate by Reading University, 923

Billy (M.), and P. Brasseur, Preparation of Anhydrous
Titanium Trichloride, 43

Binder (0.), Decomposition of Pentahydrated Copper
Sulphate by Heat, 1038

Biot (M. A.), Quadratic Wave Equation: Flood Waves in
a Channel with Quadratic Friction, 488

Birch (T. T. C.), A Phomopsis Disease of Conifers in New
Zealand, 189

Bircumshaw (L. L.), [G. D. Preston and], Oxidation of
Metals, 764

Bishop (C. W.), Archmological Investigations in Shansi,
China, 508

Bizette (H.), [Tsal Belling and], Magnetic Double Refrac-
tion of Nitric Oxide, 1001

Bjerge (T.), and C. H. Westcott, Interaction of Neutrons
with Matter, 557

INDEX v
Bjerkan (P.), [T. Gaarder and], Oyster Culture in Norway,
228

Bjerknes (Prof. J.), Mathematical Methods in Meteorology
(Review), 240 L
Blaauw (A. H.), [Miss A. M. Hartsema and], Shifting of
Periodicity by Means of High Temperatures, 617
Blackett (Prof. P. M. 8.), appointed Halley lecturer of
Oxford University for 1936, 79

Blackman (G. E.), Pasture Research in England, 403

Blair (A.), Social Science Investigation, 607

Blair (Prof. D. MacCallum), appointed regius professor of
anatomy in Glasgow University, 405

Blair (G. W. 8.), [Dr. R. K. Schofield and], Influence of
Viscosity Variation on the Rupture of Plastic Bodies,
147

Blair (P. H.), appointed an assistant lecturer in archaology
and anthropology in Cambridge University, 768

Blakeslee (A. F.), [J. T. Buchholz, A. G. Avery and],
Pollen-Tube Growth of a Translocation of the 1.2
Chromosome in Datura, 120

Blatter and McCann, Bombay Grasses, 919

Blau (Marietta), and Hertha Wambacher, Sensitiveness of
Desentisised Photographic Films in Dependence on
Atmospheric Oxygen and on the Concentration of the
Desensitiser, 407

Bleeker (Dr. W.), Photographs of Bright Meteor Trail on
March 24, 1935, 224

Bloch (Dr. A.), New Methods for Measuring Mechanical
Stresses at Higher Frequencies, 223 :

Bloch (E.), [L. Bloch, Choong Shin-Piaw and], Emission
Spectrum of the Selenium Oxide, SeO, 924

Bloch (Dr. F.), and Dr. C. Meller, Recoil by g-Decay, 911 ;
Production of Neutrons by Annihilation of Protons
and Electrons according to Fermi’s Theory, 987

Bloch (L.), E. Bloch and Choong Shin-Piaw, Emission
Spectrum of the Selenium Oxide, SeO, 924

Blumenthal (H.), Sense-Organs of Spiders, 763

Boas (F.), Tempo of Growth of Fraternities, 487

Bode (F. D.), [C. Stock and], Occurrence of Lower Olig-
ocene Mammal-bearing Beds near Death Valley,
California, 925

Boeke (Dr. J.), Nerve Plexuses in Amphiozus, 305

de Boer (Dr. J. H.), translated from the manuscript of
Mrs. H. E. Teves-Acly, Electron Emission and
Adsorption Phenomena (Review), 589

Bohr (Prof. N.), Quantum Mechanics and Physical
Reality, 65; gift to, for the purchase of radium for
research, 602 ]

Bois (C.), Destructive Earthquakes in 1934, 472; Des-
tructive Earthquakes in 1935, 639

Bois (Prof. D.), Les plantes alimentaires chez tous les
peuples et & travers les dges: Histoire, utilisation,
culture, Vol. 3 (Review), 663

Bollen (W. B.), [C. H. McBurney, R. J. Williams and],
Pantothenic Acid and the Nodule Bacteria—Legume
Symbiosis, 407

Bolliger (A.), Volumetric Microdetermination of Mag-
nesium with Methylene Blue following its Precipi-
tation as Magnesium Picrolonate, 449

Bolton (D. J.), P. C. Honey and N. 8. Richardson, Elec-
trical Water Heating: with Special Reference to
the Domestic Storage Heater (Review), 625

Bonacina (L. C. W.), Study of Weather and Climate in
Relation to Public Welfare, 750

Bone (Prof. W. A.), Gas or Electricity for Domestic
Heating ? 16 ; Fifty Years of Combustion Research
(William Young memorial lecture), 637; Initial
Formation of Methyl Aleohol in the Oxidation of
Methane, 910; R. P. Fraser and W. H. Wheeler,
Flame Movement in Gaseous Explosions, 42

Bonner (J.), [H. G. Bungenberg de Jong and], Phos-
phatide Autocomplex Coacervates as Ionic Systems
and their Relation to the Protoplasmic Membrane, 617

Bonnet (R.), and Mlle. Berthe Nataf, Destruction of
certain Hydrolysing Diastases in the Course of their
Action, 1039

Boodin (Prof. J. E.), God and Creation: God, a Cosmic
Philosophy of Religion; God and Creation : Three
Interpretations of the Universe (Review), 597
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Booker (H. G.), Theory of the Tonosphere, 229

Booth (E. H.), A Regional Magnetic Survey, 273

Boots Pure Drug Co., Ltd., List of Special Medical
Produets, 101

Bor (Dr. N. L.), Conifers of the Balipara Frontier Tract,
Assam, 230

Born (Prof. Max), Theory of Optical Rotatory Power,
191 ; translated by Dr. J. Dougall, Atomic Physics
(Review), 533 ; Quantised Field Theory and the Mass
of the Proton, 952

Borsook (H.), Correlation between Excess Calories and
Excess Urinary Nitrogen in the Specific dynamic
Action of Protein in Animals, 488

Bory (C.), the Natural Convection of Wires, 119

Bose (J. K.), Marriage among Aimol Kukis, Assam, 399

Bose (Dr. N. K.), and H. L. Uppal, Influence of an Up-
stream Sheet Pile on the Uplift Pressure on a Floor,
959

Bose (Prof. 8. R.), Secondary Spores of Polyporous
Fungi, 481 ; Cytological Significance of the Nature
of Sexual Fusion in Hymenomycetes, 873

Boswell (Prof. P. G. H.), Preservation of Sites of Scientific
Interest, 388

Bosworth (R. C. L.), Migration of Sodium on Tungsten,
74

Bottomley (G. H.), Dr. B. Cavanagh and Prof. M. Polanyi,
Enzyme Catalysis of the Exchange of Deuterium
with Water, 103

Bouchard (J.), [A. Achard, A. Boutaric and], Comparative
Action of Ordinary Alkaloids and Genalkaloids on
the Fluorescence of Uranine Solutions, 806

Bouchée (H.), Economies of Air Transport, 153

Boule (Prof. M.), et Dr. J. Piveteau, Les fossiles : Eléments
de paléontologie (Review), 1009

Bourne (Dr. G.), and R. Allen, Vitamin C in Lower Organ-
isms, 185

Bousfield (Dr. L. C.), reappointed a Mackenzie Mackinnon
scholar of the Royal College of Physicians of London,
178

Boutaric (A.), [C. Achard and], Changes undergone by
the Blood Serum under the Influence of Heat, 42 ;
[C. Achard, J. Bouchard and], Comparative Action of
Ordinary Alkaloids and Genalkaloids on the Fluores-
cence of Uranine Solutions, 806

Bowen (R. E.), Movement of Sensory Hairs in the Ear, 120

Bower (Prof. F. 0.), elected a corresponding member of
the Prussian Academy of Sciences, 908 ; A Century
of Botany, 1835-1885-1935, 938 ; 976

Bowie (Dr. J. A.), Universities and Business Training, 691

Bowman (Prof. H. L.), [Prof. H. Sutherland and], An
Introduction to Structural Theory and Design.
Second edition (Review), 625

Boyd (J. D.), elected a fellow of Clare College, Cambridge,
881

Boyd (Louise A.), and others, The Fiord Region of East
Greenland (Review), 594

Boyd (T. A.), Research : the Pathfinder of Science and
Industry (Review), 244

Boyland (Dr. E.), appointed reader in biochemistry at the
Cancer Hospital, 881

Boys (G. V.), appointed secretary of the Imstitution of
Naval Architects, 677

Bozza (G.), Deposition of Crystalline Suspensions (1), 731

Bradford (Dr. 8. C.), Documentation, 727

Bradley (Prof. F. H.), Collected Essays. 2 Vols. (Review),
852

Bradshaw (C. 8.), Steam Turbines, 520

Bragg (Sir William), The New Physics (Sir Halley Stewart
Trust lecture), 711; nominated new president of
the Royal Society, 825; elected president of the
Royal Bociety, 902

Bramley (Dr. A.), [death], 135 ; [obituary article], 289

Brasseur (P.), [M. Billy and], Preparation of Anhydrous
Titanium Trichloride, 43

Brattain (R. R.), [R. B. Barnes, F. Seitz and], Infra-Red
Absorption of Crystals, 994

Braun (Anneliese), [Hildegarde Hetzer and], Development
Test as applied to Infants in the Service of Psycho-
diagnosis, 762

Breasted (Prof. J. H.), [death], 901 ; [obituary article], 943

Brebner (J. H.), The Press and the Post Office, 828

Breder, Jr. (C. M.), Report on the New York Aquarium,
99 ; Breeding Habits of Common Catfish, 838

Brennan (J. F.), Earthquakes and Rainfall, 958

Brentano (Dr. J.), Conditions De ining the Intensity
of X-Ray Reflections from Miecrocrystalline Layers,
088

Breuil (Abbé H.), presented with the Petrie medal of
London University, 861 ; work of, 862

Bridge (I. C.), awarded the Sir William White t-
graduate scholarship in naval architecture of the
Institution of Naval Architects, 730

Bridgman (Prof. P. W.), Solidification of Nitrogen and
Argon, 36

Briggs (Prof. H.), [death], 328 ; [obituary article], 634

Briggs (L. H.), D. A. Peak and L. J. D. Woolloxall, Con-
stitution of Matairesinol, 273

Brightman (R.), Scientific Workers and War, 84 ; The
Interpretation of Science (Review), 583 ; Mechanisa-
tion in Industry (Review), 659; and others, Co-
operation between Industry and the Public Library
Services, 558

Brindley (Dr. G. W.), awarded the Mackinnon research
studentship of the Royal Society, 753

Briner (E.), B. Susz and E. Rod, Maximum Concentration
of Ozone and of Nitric Oxide at High Temperatures of
Endothermic Bodies, 1039

Brissaud (L.), [R. Dalmon, J. Chédin and], Nitration of
Cellulose by Nitric Anhydride, 807

British Drug Houses, Ltd., Reagents for ‘Spot’ Tests and
Delicate Analysis. Fourth edition, 100

Briton-Jones (Prof. H. R.), The Diseases and Curing of
Cacao (Review), 5

Brock (Dr. R. W.), [death], 290 y

Broili (Prof. F.), elected a foreign correspondent of the
Geological Society of London ; work of, 863

Broniewski (W.), and W. Pietrek, Structure of the Nickel-
Cobalt Alloys, 406 ; and W. Lewandowski, Influence
of Sulphur on the Properties of Copper, 448

Brons (F.), Dissociation Energy of Carbon Monoxide, 796

Brook (Dr. G. B.), awarded a Dorothy Temple Cross
fellowship by the Medical Research Council, 218

Brooks (F. T.), Plant Pathology, 386 ; Some Aspects of
Plant Pathology, 462

Broom (Dr. R.), Dentition of Ornithorhynchus, 219

Brown (A. 8.), and D. A. MacInnes, Activity Coefficients
from Electromotive Forces, 611

Brown (C. A. C.), Electricity in Poultry Farming (Review),
892

Brown (Dr. G. Gordon), and A. MeD. Bruce Hutt, Anthro-
pology in Action: an Experiment in the Iringa
District of the Iringa Province, Tanganyika Territory
(Review), 1004

Brown (G. L.), and Sir Henry Dale, Pharmacology of
Ergometrine, 844

Brown (H.), the bequest of, to the Royal Institution, 825

Brown (L. W.), [F. W. G. White and], Measurements of
the Reflection Coefficient of the Ionosphere for Wire-
less Waves, 806

ten Bruggencate (P.), E. F. Freundlich, W. Grotrian, H.
Kienle and A. Kopff, Zur Erforschung des Weltalls :
acht Vortrige iiber Probleme der Astronomie und
Astrophysik (Review), 51

Bruhat (G.), and L. Weil, Rotatory Power of Quartz for
Rays Perpendicular to the Optie Axis and its Disper-
sion between 2537A. and 5780A., 964

Brun (J.), [Dr. L. Tronstad, J. Nordhagen and], Density
of 100 per cent Heavy Water, 515

Brunt (Prof. D.), Physical and Dynamical Meteorology
(Review), 240

Bruun (A. F.), Parexocetus, a Red Sea Flying Fish in the
Mediterranean, 553

Bryan (J.), and N. A. Richardson, Preservation of Mine
Timber, 994

Buchanan-Wollaston (H. J.), Statistical Tests, 182 ; 722

Buchholz (J. T.), A. F. Blakeslee and A. G. Avery, Pollen-
Tube Growth of a Translocation of the 1-2 Chromo-
some in Datura, 120
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Bungenberg de Jong (H. G.), and J. Bonner, Phosphatide
Autocomplex Coacervates as Ionic Systems and their
relation to the Protoplasmic Membrane, 617 ; [H. R.
Kruyt and], Extension of the Theory of Complex
Coacervation to Ionic Disperse Systems, 617

Bunyard (G. N.), Diseases of the Iris, 266

Burgers (Dr. W. G.), and J. J. A, Ploos van Amstel, Cine-
matographic Record of the a2y Iron Transition, as
seen by the Electron-Microscope, 721

Burkhardt (Dr. G. N.), Influence of Substituents on
Organic Reactions : a Quantitative Relationship, 684

Burnett (D. H.), awarded the Earl of Durham prize of the
Institution of Naval Architects, 730

Burnside (D. G.), [B. Salzberg and], Miniature Thermionic
Valves, 877

Burr (8.), and Miss D. M. Turner, Vernalisation of Seeds,
839

Burton (Prof. E. F.), F. G. A. Tarr and J. 0. Wilhelm,
Thermo-Electric Effect and the Supra-Conducting
State, 141

Butenandt (Prof. A.), awarded the Emil Fischer medal,
547; [Dr. W. M. Allen, Prof. G. W. Corner, K. H.
Slotta and], Nomenclature of Corpus Luteum Hor-
mone, 303

Butler (Dr. E. J.), Tropical Plant Diseases (Review), 5 ;
appointed secretary to the Agricultural Research
Council, 218; work of the Imperial Mycological
Institute, 269

Butler (H. B.), Problems of Industrial Hygiene, 159

Butler (Dr. J. A. V.), The Fundamentals of Chemical
Thermodynamics. Part 1. Second edition (Review),
244

Butler (Dr. N. Murray), Report for 1934 on the Carnegie
Endowment for International Peace, Division of
Intercourse and Education, 309

Bux (Kuda), Demonstration of Firewalking, 468

Buxton (Dr. L. H. D.), appointed reader in physical
anthropology in Oxford University, 692

Buxton (Prof. P. A.), Insects of Samoa, 343 ; [Dr. K.
Mellanby and], A Toxic Emanation from Rubber, 873

Byrd (Admiral R. E.), Antarctic Discoveries, 865

Bywaters (Dr. E. G. L.), re-appointed a Mackenzie Mac-
kinnon scholar of the Royal College of Physicians of
London, 178

Cabannes (J.), and J. Dufay, Spectrophotometric Com-
parison of the Zodiacal Light and the Light from the
Night Sky, 844

Cagli (Prof. E. Coen), Ttalian Breakwater Construction, 99

Cairns (H.), Law and the Social Sciences (Review), 934

y Cajal (Prof. Ramon), bequest to the Spanish Academy
of Medicine, 431

Calder (Mary G.), The genus Lyginorachis, Kidston, 196

Caldwell (Dr. J.), Experiments on Plant Virus Diseases,
343 ; [Dr. G. C. Ainsworth, Dr. G. H. Berkeley and],
English and Canadian Tomato Virus Diseases, 400

Calkin (J. B.), Prehistoric Bournemouth, 155

Callaghan (E.), and V. P. Gianella, Nevada Earthquake of
1934, 649

Calman (Dr. W, T.), The Meaning of Biological Classi-
fication, 9

Calvet (J.), J. J. Trillat and M. Paic, Recrystallisation of
Pure Aluminium, 563

Campbell (A.), and Dr. E. C. Childs, The Measurement of
Inductance, Capacitance and Frequency (Review), 453

Campbell (A. C. P.), awarded a Rockefeller travelling
fellowship, 64

Campbell (H. L.), Relation of Food to Regularity of
Nutritional Response, 488 ; [H. C. Sherman and],
Rate of Growth and Length of Life, 197

Campbell (Sir Malcolm), New World Land-Speed Record,
390

Campbell (Dr. N. R.), Electrical Units and the L.E.C., 148

Campbell (W. G.), Wood Hemicelluloses, 299

Cannon (Prof. H. G.), Function of the Labral Glands in
Chirocephalus, 758

Cannon (Prof. W. B.), Some Implications of the Evidence
for Chemical Transmission of Nerve Impulses, 571

Cantelli (F. R.), Probability and Frequency, 442 :

Capen (S. P.), Obligation of the University to American
Democracy, 615

Carathéodory (Prof. C.), Variationsrechnung und partielle
Differentialgleichungen erster Ordnung (Review), 814

Carlson (8. P.), Colour Changes in Uca pugilator, 769

Carpenter (Sir Harold), Native Iron from West Green-
land, 152

Carrel (A.), and C. A. Lindberg, Culture of entire Thyroid
Glands, 311; Maintenance of Life in Isolated Animal
Organs, 628 4

Carruthers (Dr. J. N.), Flow of water through the Straits
of Dover, 306; Suggested Totalising Anemometer
for Oceanographers, 751; New Current-measuring
Apparatus, 1032 i

Carter (Dr. G. 8.), and Dr. L. W. Mapson, Interaction
between Acetylcholine and Sterols in Tissues, 143

Cartwright (C. H.), Extreme Infra-Red Absorption of
D,0O, Ice and D,O in Dioxane, 181

(H.), [M. A. Machebeeuf and], Chemical Studies

on the Diphtheria Bacillus, 119

Castle (W. E.), [Helen Dean King and], Linkage Studies
of the Rat (Rattus norvegicus), 408

Cathecart (Prof.), and others, The Physique of Man in
Industry, 1023

Caton-Thompson (Miss G.), and Miss E. W. Gardner, The
Desert Fayum (Review), 353

Caullery (Prof. M.), conferment upon, of an honorary
doctorate by Madrid University, 729

Cavanagh (Dr. B.), [G. H. Bottomley, Prof. M. Polanyi
and], Enzyme Catalysis of the Exchange of Deu-
terium with Water, 103

Centnerszwer (M.), and T. Checinski, Thermal Dissociation
of Silver Nitrite, 158 ; and Mlle. M. Swierczewska,
Lowering of the Boiling Point of a Ternary System by
Non-Volatile Substances, 845

Cérnosvitov (L.), Oligochwmta of the Belgica Expedition, 992

Chadwick (Prof. J.), awarded the Nobel prize for physics
for 1935 ; work of, 824

Chalmers (Bruce), [Dr. J. A. Chalmers and], Age of the
Universe, 916

Chalmers (Dr. J. A.), and Bruce Chalmers, Age of the
Universe, 916

Chalmers (Dr. T.W.), University Degrees in Engineering, 63

Chalonge (D.), [D. Barbier, E. Vassy and], Measurement
of the Reduced Thickness of Atmospheric Ozone
during the Polar Winter, 883

Chamberlain (Prof. C. J.), Gymnosperms : Structure and
Evolution (Review), 278

Chamberlain (E. A. C.), [D. T. A. Townend and], Influence
of Pressure on the Spontaneous Ignition of Inflam-
mable Gas-Air Mixtures (4), 882

Chambers (Dr. Helen), [obituary article], 250

de Champlain (Samuel), tercentenary of the death of, 980

Chandhuri (D. N.), [Dr. 8. R. Khastgir, B. Sen Gupta and],
Negative Attenuation of Electromagnetic Waves and
Sommerfeld’s theory of Ground Absorption, 605

Chandon (Mme.), and M. Gougenheim, Use of the Astro-
labe, 1023

Chaney (Dr. R. W.), Food of Peking Man, 577

Chapman (A. E.), awarded the Sir George Jessel student-
ship in mathematics of London University, 156

Chapman (F.), and Irene Crespin, Foraminiferal Lime-
stone of Eocene Age from North-West Division,
Western Australia, 349

Chapman (F. M.), Courtship of Manakins, 957

Chapman (Prof. 8.), Atmospheric Physics (Review), 163

Chapman (W. M.), [A. C. De Lacy and], Elasmobranchs
from Puget Sound, 918

Chaudron (G.), [L. Moreau, A. Portevin and], A New
Method of Extracting the Gases contained in Metals,
406

Chaundy (T.), The Differential Caleulus (Review), 595

Checinski (T.), [M. Centnerszwer and], Thermal Dissoci-
ation of Silver Nitrite, 158

Chédin (J.), Raman Spectrum of Nitric Anhydride, 731 ;
Raman Effect in Fuming Sulphurie Acid, 844 ; [R.
Dalmon, L. Brissaud and], Nitration of Cellulose by
Nitric Anhydride, 807
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Cheesman (Prof. E. E.), Need for Facilities within the
Empire for the Collection and Classification of Crop
Varieties, etc., 404

Chesters (C. G. C.), Life-histories of British Pyrenomycetes
441

Chevenard (P.), and X. Waché, Accelerating Effect of a
sinusoidal Mechanical Tension on the changes in a
Hypertempered Iron-Nickel-Chromium-Carbon Aus-
tenite, 448 ; Acceleration of a Structural Reaction in
a Steel by the effect of a Mechanical Restraint, 963

Chiewitz (O.), and Prof. G. Hevesy, Radioactive Indi-
cators in the Study of Phosphorus Metabolism in
Rats, 754

Childe (Prof. V. Gordon), Man Conquers the Desert
(Review), 353

Childs (Dr. E. C.), [A. Campbell and], The Measurement
of Inductance, Capacitance and Frequency (Review),
453

China (W. E.), Aquatic Hemiptera of the family Helo-
trephids, 189

Chiplonkar (V. T.), [Prof. B. Dasannac a, L. G. Sapre
and], Ring Deposits on Glass by Positive Ray Bom-
bardment, 642

Chodat (F.), and A. Mirimanoff, Conservation and Re-
spiratory Rate of Yeasts in the presence of Glucose, 845

Chrétien (A.), and G. Varga, Two New Compounds of
Titanium Tetrachloride and Hydrochloric Acid,
731

Chrisler (V. L.), and W, F. Snyder, Recent Sound Trans-
mission Measurements at the Bureau of Standards,
344

Christie (J. D.), Developments in Passenger Ships, 129

Christie (W. H.), and O. C. Wilson, Structure of a Stellar
A ere, 267

Cimmermann (C.), and C. Rzymowska, Gravimetric
Micro-estimation of Potassium in the presence of
Sodium by means of Chlorplatinic Acid, 81; and P.
Wenger, Micro-estimation of Zinc by means of
Anthranilic Acid, 82

Ciocca (Dr. B.), [Prof. A. Contardi and], Action of Calcium
Carbide on Methyl Aleohol, 190

Clapham (A. R.), [W. O. James and], The Biology of
Flowers (Review), 494

Clarendon (Earl of), to be president of the South African
Association for 1935-36, 789

Clark (A. R.), [Mrs. E. W. Sexton, G. M. Spooner and],
First Appearance of Red-eye in the wild Gammarus
chevreuxi, Sexton, 836

Clark (C. H. Douglas), The Electronic Structure and
Properties of Matter (Review), 127

Clark (C. H. Douglas), and J. L. Stoves, Suggested Improve-
ments of Morse’s Rule, 682

Clark (C. W.), [Prof. W. H. Keesom and], Heat Capacity
of Potassium Chloride from 2-3° to 17° K., 235

Clark (F. H.), Linkage Relations in ‘Zavadskaia shaker’
in Mus musculus, 197

Clark (J. G. D.), and others, Archzological Research and
Peat Deposits in East Anglia, 304 ; Norwich ‘Wood-
henge’, 992

Clark (Major R. G.), Fen Drainage Problems, 469

Clarke (Dr. Lilian J.), Botany as an Experimental Science
in Laboratory and Garden (Review), 890

Clay (Dr. R. 8.), and T. H. Court, English Instrument-
making in the 18th century, 982

Clemo (Prof. G. R.), [Dr. J. T. Dunn and], Secience and
Industry, 323

Clinton-Baker (H. W.), [obituary article], 13

Clough (H. 8.), gift to Leeds University, 155

Clowes (A. J.), and G. E. R. Deacon, The Deep-Water
Circulation of the Indian Ocean, 936

Coates (J. B.), Geology of Ceylon, 556

Cockerell (Prof. T. D. A.), Should Scientific Publication
be Controlled ?, 222; Upper Carboniferous Fossils
in America and Europe, 398

Co "(Miss Doris M.), Musculature of the Blue Crab, 34

Cohen (Dr. A.), Synthesis in the Sex Hormone Group, 869

Cohen (Prof. J. B.), [obituary article], 171

Cohen (W. E.), Identification of Coloured Species of
Eucalyptus, 481

INDEX

Coker (Prof. E. G.), Equipment of a Photo-Elastic
Laboratory, 136

Colange (G.), [A. Lepape and], Composition of the Air of
the Stratosphere, 81 ; Presence of Water Vapour and
Carbon Dioxide in the Air of the Stratosphere, 197

Cole (E. B.), The Theory of Vibrations for Engineers : an
Intermediate Course (Review), 203

Colefax (A. N.), [Prof. W. J. Dakin and], Plankton Pro-
duction and the Nitrate Nitrogen and Phosphate
cycles in the Pacific Ocean off New South Wales, 339 ;
Marine Plankton of the Coastal Waters of New South
Wales (1), 958

Collens (H.), [Prof. B. F. J. Schonland, D. J. Malan and],
Progressive Lightning (2), 42 ; Recent Progress in the
study of the Lightning Discharge, 1039; [D. J.
Malan, Prof. B. J. F. Schonland and], Intensity Vari-
ations in the Channel of the Return Lightning Stroke,
831

Collins (G. E.), [obituary article], 250

Collin (H. E.), appointed lecturer in mining in Sheffield
University, 768

Collum (Miss V. C. C.), The Tressé Iron-Age Megalithic
Monument, 265

Colman (J. 8.), [F. 8. Russell and], Zooplankton of the
Great Barrier Reef, 194

Colquhoun (J. F.), and others, edited by C. J. W. Grieveson,
A Symposium on Illumination (Review), 775

Compton (Prof. A. H.), and Prof. 8, K. Allison, X-Rays in
Theory and Experiment. Second edition of “X-Rays
and Electrons”, by Prof. A. H. Compton (Review), 661

Constable (Prof. F. H.), Electrical Conductivity of Copper
Oxide Films showing Interference Colours, 517

Contardi (Prof. A.), and Dr. B. Ciocea, Action of Calcium
Carbide on Methyl Aleohol, 180 ; and C. Ravazzoni,
Poisoning of Plants by Fluorine, 266

Cook (Prof. J. W.), Synthesis and Biological Effects of
Carcinogenic Hydrocarbons (Bedson lecture), 788 ;
Prof. E. C. Dodds and F. L. Warren, Chemistry of
(Estrogenic Substances, 912

Cooper (Prof. Lane), Aristotle, Galileo and the Tower of
Pisa (Review), 6

Copenhagen (W. J.), Variation in the Phytoplankton of
Table Bay, October 1934-October 1935, with a Note
on the Chemical Analysis of Chaetoceras, 1039

Copson (Dr. E. T.), inducted as professor of mathematics
in Dundee University College, 615

Coreoran (Prof. G. F.), [Prof. B. Kurtz and], Introduction
to Electric Transients (Review), 892

Corder (P.), Roman Fort at Brough, 34

Cormack (Prof. J. D.), [death], 901 ; [obituary article], 979

Cormier (M.), Hydrocyanic Acid in Pyrocydonia Winklert,
157

Corner (Prof. G. W.), [Dr. W. M. Allen, Prof. A. Bute-
nandt, K. H, Slotta and], Nomenclature of Corpus
Luteum Hormone, 303

Cornford (Prof. F. M.), Plato’s Theory of Knowledge : the
Theaetetus and the Sophist of Plato translated with a
running commentary (Review), 777

Cornillot (A.), and R, Alquier, Reaction of Acetylene with
Acetyl Chloride, 925

Cornish (Dr. Vaughan), Preservation of Cliff Scenery, 637

Correns (Dr. C. W.), Sediments in the Atlantic Ocean, 305

Corrie (F.), Iodine for Livestock, 27

Cosslett (V. E.), Variation in the Lattice Constant of Zine
Oxide, 988

Costantin (J.), Hybrids of Tropical Orchids, 993

Cott (Dr. H. B.), Herpetology : Popular and Systematic
(Review), 529

Cottam (C.), [T. H. Scheffer and], Chinese Starling in
America, 227

Cotton (A. D.), awarded a Veitch memorial medal of the
Royal Horticultural Society, 1024

Couder (A.), Cellular Construction of Telescopic Mirrors,
769

Coumon (J.), [G. van Iterson and], The Iodine-Amylum
Reaction, 617

Cournand (A.), [D. W. Richards, Jr., I. Rappaport and],
Relation of the Regulatory Mechanism of Respiration
to Clinical Dyspnea, 488
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Court (T. H.), [Dr. R. 8. Clay and|, English Instrument-
in the 18th century, 982

Courtice (F. C.), and C. G. Douglas, Effects of Prolonged
Exercise on Metabolism, 1001

Coward (late T. A.), memorial sanctuaries to, 174

Cowgill (Prof. G. R.), The Vitamin B Requirement of Man
(Review), 531

Cowley (E. G.), and Prof. J. R. Partington, Dipole Mo-
ments of Ethyl and Iso-amyl Borates and Triphenyl
Phosphate, 643

Cowley (J. D.), Training for Special Library Work, 558

Cowley (Dr. W. H.), University Student Housing Con-
ditions, 271

Cox (A. B.), [Dr. I. W. Wark and], Coalescence in Stages
between Two Drops of a Liquid, 182

Cox (E. G.), and K. C. Webster, Structure of Cuprie
Compounds, 112

Cox [Gough, Sopwith and], Design of Crane Hooks and
other components of Lifting Gear, 401

Craig (J. F.), appointed William Prescott professor in the
care of animals in Liverpool University, 117

Craig (Dr. J. W.), awarded a Dorothy Temple Cross
fellowship by the Medical Research Council, 218

Crane (M. B.), A Fertile Species-Hybrid, 35

Crawford (G. 1.), Corophium curvispinum, G. O. Sars, var.
devium, Wundsch, in England, 685

Crawshaw (J. D.), [D. H. Follett and], Production of Cos-
mic Ray Showers at a Considerable Depth below
Ground-level, 1026

Crawshay (L. R.), Possible Bearing of a Luminous Syllid
on the question of the Landfall of Columbus, 559

Cremer (Prof. Max), [obituary article], 172

Crespin (Irene), [F. Chapman and], Foraminiferal Lime-
stone of Eocene Age from North-West Division,
Western Australia, 349

Cressey (Dr. G. B.), China’s Geographic Foundations : A
Survey of the Land and its Peoples (Review), 533

Crew (Prof. W. H.), Perspiration and Erythema, 340

Crimail (Y.), [J. Bancelin and], Substances Inhibiting the
Corrosion of Iron by Acids, 1038

Croll (J. MaeD.), appointed lecturer in bacteriology in
Sheffield University, 118

Crossman (R. H. 8.), The Problem in Philosophy, 118

Crowther (J. G.), British Scientists of the Nineteenth
Century (Review), 50

Cruess-Callaghan (G.), Application of the Catalase Test to
Butter, 963

Cruickshank (Prof. E. W. H.), appointed regius professor
of physiology in Aberdeen University, 562

Cruickshank (Brig.-Genl. E. A.), awarded the Tyrrell
medal of the Royal Society of Canada, 326

Cunningham (Dr. B.), Wave Action on Vertical Wall
Breakwaters, 283 ; Estuarial Embankments of the
River Thames, 637

Cunningham (J. T.), [obituary article], 13

Currie (G. A.), Symbiotic Association between Flies and
Nematodes in Galls of Eucalyptus Trees, 263

Cushing (Dr. H.), awarded the gold medal of the National
Institute of Social Science, 27

Cushman (J. A.), Eocene Foraminifera, 344

D. (W. J. R.), The Schools and Pre-Medical Studies, 874

Dadieu (A.), and W, Engler, Raman Spectra of SeH,,
SeD, and SeDH, 235; Raman Spectrum of CDCl,,
407 ; and H. Kopper, Raman Spectra of HSD and
ND,, 235; and O. Kermauner, Structure of Half-
Heavy Acetylene, 450

Dadswell (H. E.), and A. M. Eckersley, Identification of
Commercial Australian Timbers, 481

Dakin (Dr. H. D.), and West, The Hematopoietic Liver

i« #» Substance, 97

Dakin (Prof. W. J.), and A. N. Colefax, Plankton Produc-
tion and the Nitrate Nitrogen and Phosphate Cycles
in the Pacific Ocean off New South Wales, 339;
Marine Plankton of the Coastal Waters of New South
Wales (1), 958

Dalaker (Prof. H. H.), and Prof. H. E. Hartig, The
Caleulus. Third edition (Review), 892

Dale (Sir Henry), Epochs in Medical Research (Harveian
oration), 690 ; [G. L. Brown and], Pharmacology of
Ergometrine, 844 y

Dalmon (R.), J. Chédin and L. Brissaud, Nitration of
Cellulose by Nitric Anhydride, 807 i

Dalrymple-Champneys (Sir Weldon), Supervision of Milk
Pastaunsmg Plants, 3

Daly (Prof. R. A.), The Changing World of the Ice Age
(Review), 491

Dampier (Sir William), The Foundations of Modern
Science (Review), 85

Daniels (Prof. F.), Prof. J. H. Mathews and Prof. J. W.
Williams, Experimental Physical Chemistry. Second
edition (Review), 495

Darby (A. C.), Windmill Drainage in the Bedford Level, 39

Darlmg' (C. R.), Fire-Walking, 521

Darling (J. N.), American Universities and Game- Rearing,
522

Darlington (Dr. C. D.), Crossing-Over and Chromosome
Disjunction, 835

Darwin (Prof. C. G.), awarded a Royal medal of the Royal
Society, 824 ; presented with a Royal medal of the
Royal Socxety, 921

Das (Dr. A. K.), Nova Herculis and Cosmic Rays, 29

Dasannacharya (Prof. B.), V. T. Chiplonkar and L. G.
Sapre, Ring Deposits on Glass by Positive Ray
Bombardment, 642

Dauvillier (A.), Determination of Atmospheric Ozone, 807

Davey (Prof. W. P.), A Study of Crystal Structure and its
Applications (Review), 528

Davids (Mrs. C. A. F. Rhys), A Poet’s Picture of Life and
Philosophy (Review), 813

Davidson (D. 8.), Arch®ology in Australia, 799

Dawdson (Dr. J.), Rainfall-Evaporation Ratio in relation

to Locust and Grasshopper Outbreaks, 298

Davies (Prof. A. Morley), retirement of ; work of, 59

Davies (Dr. F.), appointed professor of anatomy in Sheffield
University, 79

Davies (G. M.), The Dorset Coast :
(Review), 935

Davies (Lord), Force. Re-issue (Review), 275 ; Industrial
Reorganisation and International Obligations (Review),
735

Davies (0.), [Agnes Elisabeth Glennie and], Index to the
Literature of Food Investigation. Vol. 6, No. 1,
389

Davies (Dr. 8. J.), Diesel Engines and Coastal Shipping,
665

a Geological Guide

Davis (Watson), The Dissemination of Science, 176 ;
Publication of Scientific Literature, 579

Davisson (Dr. C. J.), awarded the Hughes medal of the
Royal Society, 824; presented with the Hughes
medal of the Royal Society, 922

Davy (Dr. J. Burtt), Succession of Tropical Forest Types,
403 ; Oeccurrence of the Dipterocarpaces-Diptero-
carpoidez in Africa, 991

Davy (M. J. B.), Heavier-than-Air Aircraft.
edition (Review), 816

Deacock (R. J.), [C. T. Prime and], Key to British Trees
and Shrubs, 473

Deacon (G. E. R.), [A. J. Clowes and], The Deep-Water
Circulation of the Indian Ocean, 936

Dean (A. C.), Piles and Pile Driving (Review), 593

Debenham (Prof. F.), Some Aspects of the Polar Regions,
382; 459

Decary (R.), Mahajamba River of Madagascar and its
Temporary Captures by the Kamoro, 1002

Deeley (R. M.), A Manual of the Principles of Meteorology
(Review) ,205

Degard (C.), Diffraction of Electrons by Chloroform, and
the Structure of the Molecule, 1001 ; J. Piérard and
Dr. W. van der Grinten, Diffraction of X-Rays and
Electrons by Carbon Tetrachloride Vapour, 142

De Graeve (P.), [R. Fosse, P. E. Thomas and], Estimation
by Weight and the Identification by Elementary
Analysis of small quantities of Formol in very Dilute
Solutions, 348

DeLacy (A. C.), and W. M. Chapman, Elasmobranchs
from Puget Sound, 918

Second



X NAME

Delfosse (J. M.), [M. de Hemptinne and], Raman Spectrum
of Heavy and Light Phosphoretted Hydrogen, 845

Dempster (Prof. A. J.), Isotopic Constitution of Palladium
and Gold, 65; Isotopic Constitution of Uranium,
180 ; Isotopic Structure of Iridium, 909

Dent (G.), Wild Cat in Scotland, 687

Desai (Dr. R. D.), and Prof. R. F. Hunter, Multiplanar
Cyclohexane Rings, 608 ; Multiplanar Cyeclohexane
Rings, 953
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Kirk (J. C.), Wild Cat and Domestic Cat, 992

Kirkpatrick (T. W.), The Climate and Eco-climates of
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Kruyt (T.), [H. R. Kruyt and], Positive and Negative
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Kunzl (Dr. V.), K-Series of Magnesium and Sodium, 437

Kurbatov (L. M.), Radioactivity of Ferro-Manganese
Formations in Seas and Lakes of the U.S.S.R., 871
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Latimer (W. M.), [D. E. Hull, W. F. Libby and], Radio-
activity of Actinium, 801
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Lincoln (Dr. J. 8.), The Dream in Primitive Cultures
(Review), 969

Lindauer (V. W.), Presence of Roes in New Zealand Marlin
Swordfishes, 797



NAME INDEX
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Lunt (R. W.), Dr. R. W. B. Pearse and E. C. W. Smith,
The Band Spectrum of NH, 32

Luyet (B.), Nuclear Structure Studied in wvive by the
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Thames Gravels, 637

Marston and Lines, Cobalt and ‘Coast Disease’ of Sheep in
Australia, 518

Marti (P.), A Gravimetric Cruise of the submarine Fresnel
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Massee (A. M.), Aphid Transmission of Strawberry
‘Yellow-Edge' Virus, 73

Massey (Dr. H. 8. W.), and Dr. C. B. O. Mohr, The Masses
of Be® and C'2, 141

Mathews (Prof. J. H.), [Prof. F. Daniels, Prof. J. W.
Williams and], Experimental Physical Chemistry.
Second edition (Review), 495

Mathiassen (Dr. T.), Eskimo Migrations, 188

Maume (L.), [H. Legatu and], Variations of the Physio-
logical Ratios in Correlation with the disease of ‘Wild
Fire’ in the Tobacco Leaf, 525

XX
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Mayneord (Dr. W. V.), and J. E. Roberts, Absorption of
Short Wave-length X-Rays, 793

Mawson (Sir Douglas), Antarctic Moraines, 958

Maxwell, Bt. (Sir Herbert), Food and the Nation, 956

Maynard (L. A.), [L. L. Madsen, C. M. McCay and], Tox-
ieity of Cod Liver Oil, 1033

Mazza (L.), Magnetic Susceptibility of Mixed Oxides of the
Rare Earths : mixtures of Neodymium with Praseo-
dymium or Samarium (1), 1040

Meissner (Prof. K. W.), Spektroscopie (Review), 457

Mellanby (Dr. E.), elected Fullerian professor of physiology
at the Royal Institution, 27; Progress in Medical
Science (Sir Halley Stewart Trust lecture), 747

Mellanby (Prof. J.), appointed Waynflete professor of
physiology in Oxford University, 730

Mellanby (Dr. K.), and Dr. P. A. Buxton, A Toxic Eman-
ation from Rubber, 873

Mellor (Dr. J. W.), The Beginnings of Applied Chemistry
(Review), 277

Melmore (8.), Glacial Geology of Holderness and the Vale
of York, 800

Melville (Dr. H. W.), elected a fellow of Trinity College,
Cambridge, 654; The Interaction of Gases with
Solids, 899

Merriam (Dr. J. C.), Ultimate Values of Science, 944

Merrill (Dr. E. D.), appointed head of the botanical
department of Harvard University, 333

Mesnage (P.), Molecular Emission Spectra of some
Metallic Salts, 196

Mesnil (F.), Jubilee of the Prevention of Hydrophobia
produced by a Bite, 883

Metalnikoff (N.), Bactericidal Power of Water submitted
to the Combined Action of Metallic Silver and a .
continuous Electric Current, 525

Metczﬂ? (Margot E.), Germ-cell Cycle in the Hessian Fly,

Meulen (Prof. H. Ter), Biological Distribution of Molyh-
denum, 78

Meyer (Dr. A.), awarded the Goethe medal by the German
Chancellor ; conferment upon, of an honorary
doctorate by Leipzig University, 218

Meyer (Prof. C. F.), The Diffraction of Light, X-Rays and
Material Particles (Review), 597

Meyer (Dr. P.), Colloid Osmotic Pressure of the Body
Fluids of Marine Animals, 757

Michel-Lévy (A.), and A. Muraour, Variation of Detonation
ggect.m with the Nature of the Surrounding Gas,

4

Middleton (W. E. K.), Atmospheric Visibility, 36

Mitge (E.), Indigenous Cultivation of the Potato in the
Mountainous Regions of Morocco, 81; Influence of
Cold on the Conservation and Productivity of the
Potato, 119

Millard (Dr. C. K.), The Case Against Vaccination (Chad-
wick lecture), 748

Millikan (Prof. R. A.), Electrons ( + and —), Protons,
Photons, Neutrons and Cosmic Rays (Review), 320 ;
Earth’s Magnetic Field, 982; and H. V. Neher,
Equatorial Longitude Effects on Cosmic Rays, 407

Mills (J. P.), Agricultural Ceremonies in the Naga Hills, 518

Mills (Dr. W. H.), appointed a member of the Advisory
Council to the Committee of the Privy Council for
Scientific and Industrial Research, 716 ; and T. H. H.
Quibell, Structure of Platinum Compounds, 151

Minakami (T.), Asama-yama (Japan) Eruption of 1935, 977

Milne-Thomson (Prof. L. M.), The Foundations of Mathe-
matics (Review), 126

Mineur (H.), Absolute Magnitude of B Stars with Emission
Lines, 234

Minkow (I), [H. Lachs and], Surface Tension of Heavy
Water, 186

Mirimanoff (A.), [F. Chodat and], Conservation and
Respiratory Rate of Yeasts in the Presence of
Glucose, 845

Miesowicz (M.), Influence of a Magnetic Field on the
Viscosity of Para-Azoxyanisol, 261

Mitchell (A. L.), Inheritance and Linkage Relations of
Kinky Coat, a new Mutation in the Norway Rat, 488

Mitchell (G. F.), A Recent Bog-Flow in Co. Clare, 963
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Mitchell (D. P.), [J. R. Dunning, G. B. Pegrum, G. A. Fink
and], Interaction of Neutrons with Matter, 557

Mitchell (H. J.), The I.C.I. Scheme of nt, 114

Mitra (Prof. 8. K.), and S. 8. Banerjee, Dielectric Constant
of Ionised Air, 512

Miyake (8.), [I. Iitaka and], Oxide Film of Alloys contain-
ing small percentages of Aluminium, 437

Mohr (Dr. C. B. 0.), [Dr. H. 8. W. Massey and], The
Masses of Be® and C'%, 141

Moir (J. Reid), Further Investigations at Hoxne, Suffolk,
227 ; Prehistoric Archmology and Sir Ray Lankester
(Review), 356

Molisch (Prof. H.), Erinnerungen und Welteindriicke
eines Naturforschers (Review), 494

Meller (Dr. C.), [Dr. F. Bloch and], Recoil by g-Decay, 911 ;
Production of Neutrons by Annihilation of Protons
and Electrons according to Fermi’s Theory, 987

Molnar (J.), Physicochemical Properties of Picric Acid in
the pH Scale, 311

Mond (Sir Robert), and O. H. Myers, Cleopatra’s Temple
at Armant, 798

Monier-Williams (Dr. G. W.), Aluminium in Food, 961

Ménnig (Prof. H. 0.), Veterinary Helminthology and
Entomology (Review), 89

Montpetit (Dr. E.), awarded the Lorne Pierce medal of the
Royal Society of Canada, 326

Moon (P.), and R. C. Warring, Visibility Distance of
Pedestrians, 62

Moon (Dr. P. B.), [J. R. Tillman and], Selective Absorp-
tion of Slow Neutrons, 66

Moore (H.), Liquid Fuels : Their Manufacture, Properties,
Utilisation and Analysis (Review), 598

Moreau (L.), G. Chaudron and A. Portevin, A New Method
of Extracting the Gases contained in Metals, 406

Morgan (Prof. G. T.), Report of the Chemistry Research
Board for the period ended 31st Dec., 1934, ete., 230

Morgan (Prof. T. H.), Recent Developments in Genetics
(Nobel lecture), 292

Morison (Dr. J. M. Woodburn), elected an honorary
member of the German Réntgen Society, 473

Morrison (Prof. R. L.), Effect of Pavement Widths upon
Accidents, 561

Morrison (F. R.), [A. R. Penfold and], Essential Oils of
Eucalyptus Australianaand its Physiological Forms (1),
845

Mortier (P.), Molecular Polarisation and Association of
Ethyl Alcohol in various Solvents, 235

Morton (W. B.), Settlement from a Suspension flowing
through a Tube of Circular Section, 924

Moshinsky (Pearl), [J. L. Gray and], Ability and Educa-
tional Opportunity in relation to Parental Occupation,
484

Moss (Prof. K. N.), elected dean of the faculty of science of
Birmingham University, 881 ; Energy-output of the
Coal-Miner, 998

Moss, Jr. (8. A.), Prof. E. K. Rideal and E. C. Bate Smith,
Expansion of Films of Myosin on Potassium Lactate,
260

Moureu (H.), and C. Hamblet, Reaction between Liquid
Ammonia and Tantalum Pentachloride, 234

Movius, Jr. (H. L.), Excavation in the Diatomaceous
Deposit of the Lower Bann Valley, 80

Moycho (W.), Do Bacteria Secrete Protease ?, 925

Mozley (A. W.), Freshwater and Terrestrial Mollusca of
Northern Asia, 196

Mukerji (8. K.), [N. R. Dhar and], Molasses and Nitrogen
Fixation in Soil, 400

Muller (G.), Oxidation of Mineral Oils by Gaseous Oxygen
at Moderate Temperatures, 43

Miiller (W. J.), and O. Hering, Theory of Passivity Phen-
omena (27), 2356

Mumford (L.), Technics and Civilization (Review), 282

Muraour (A.), [A. Michel-Lévy and], Variation of Detonation
Spectra with the Nature of the Surrounding Gas, 924

Myers (Dr. C. 8.), Scientific Approach to Vocational
Guidance, 174 ; Psychological Approach to the
Problem of Road Accidents, 740

Myers (O. H.), [Sir Robert Mond and], Cleopatra’s Temple
at Armant, 798

INDEX xxi

Nadson (G. A.), Hereditary Variations Produced Experi-
mentally in Yeasts, 81 ; and Mme. Catherine Stern,
Action of Metals at a Distance on Germinating Seeds,
349

Nagle (W.), Testing of Indian Timbers for Veneer and
Pl , 347

Naismith (R.), [Prof. E. V. Appleton and], Ionisation of
the Upper Atmosphere, 557

Nakao (T.), [Prof. N. Sasaki and], Molecular Orientation
and the Probability of Dissociation of Molecules by
Electron Impact, 260

Narlikar (Dr. V. V.), and K. V. Sastry, Spiral Orbits and
the Law of Recession, 515

Nash (Prof. A. W.), and Dr. D. A. Howes, The Principles
of Motor Fuel Preparation and Application. 2 Vols.
(Review), 413

Nasu (N.), Bihar Earthquake of 1934, 485

Nataf (Mlle. Berthe), [R. Bonnet and], Destruction of
certain Hydrolysing Diastases in the Course of their
Action, 1039

Naylor (G. F. K.), Geology of the Goulburn District, with
special reference to Palmozoic Stratigraphy, 449 ;
Palmozoic Sediments near Burgonia, 845

Needham (A. E.), A Useful Application of the Principle
of Heterogonic Growth, 433

Néel (L.), The Number Electrons which contribute to the
Paramagnetism of Nickel, 348

Negretti & Zambra, Extension of the works of, 508

Neher (H. V.), [Prof. R. A. Millikan and], Equatorial
Longitude Effects on Cosmic Rays, 407

Neményi (P.), New Device for Direct Stream Field Studies
and its Application, etec., 649; Wasserbauliche
Strém lehre (Review), 816

Nesbitt (L. M.), [death], 135

Neuburger (Prof.), conferment upon, of an honorary
doctorate by the University of Alcala en Henares,
602

Newbury (N. F.), The Teaching of Chemistry (Review),
593

Newcombe (C. L.), [Prof. A. B. Klugh and], Light as a
Factor in the Growth of Barnacles, 992

Newing (R. A.), Uncertainty Principle and the Zero-
Point Energy of the Harmonic Oscillator, 395

Newman (Sir George), awarded the Bisset Hawkins medal
of the Royal College of Physicians of London, 178 ;
presented with the Bisset-Hawkins gold medal of the
Royal College of Physicians of London, 678

Newsholme (Sir Arthur), Fifty Years in Public Health
(Review), 596

Newth (H. G.), [Prof. H. Munro Fox and], Swarming of
Vorticella, 435

Neyman (Dr. J.), appointed reader in statistics at
University College, London, 156

Nicholson (Miss K. W.), and Prof. C. M. Yonge, Function
of the Labral Glands in Chirocephalus, 608

Nieol (Edith A. T.), Ecology of a Salt-Marsh, 838

Nicolle (C.), and J. Laigret, Vaccination against Yellow
Fever by the Living Amaril Bacillus, Dried and
Coated, 487

Nigaleid (A. M.), [A. H. Nontasir and], Transpiration and
Stomata in Desert Plants, 993

Nijland (A. A.), Mean Light Curves of Long Period Vari-
ables (24), 617

Nino del Grande (Commander), Archmological Discovery
in Tanganyika, 213

Nixon (Prof. J. A.), appointed a member of the Industrial
Health Research Board, 256

Noble (Dr. R. L.), awarded a Leverhulme scholarship of
the Royal College of Physicians of London, 178

Nolan (Prof. J. J.), and V. H. Guerrini, Diffusion Co-
efficients and Velocities of Fall in Air of Atmospherie
Condensation Nuclei, 924

Nomland (Gladys Ayer), Venezuelan Archweology, 957

Nontasir (A. H.), and A. M. Nigaleid, Transpiration and
Stomata in Desert Plants, 993

Nordenmark (Dr. H. V.), Celsius, Linn®us and the Centi-
grade Thermometer, 365

Nordhagen (J.), [Dr. L. Tronstad, J. Brun and], Density
of 100 per cent Heavy Water, 515
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Norman (Dr. A. G.), [W. T. Astbury, Dr. R. D. Preston
and], X-Ray Examination of the Effect of removing
Non-Cellulosic Constituents from Vegetable Fibres,
391

Norminton (Miss Gertrude), and Prof. J. B. Gatenby,
Cytoplasmic Bodies in the Oogenesis of Lumbricus, 916

Norris (D.), P. M. Glover and R. W. Aldis, Lac and the
Indian Lac Research Institute, 545

Norris (F. W.), and C. E. Resch, Furfural Yield of Uronic
Acids, 520

Noyes (Prof. W. A.), Function of the American Chemical
Society ; presented with the Priestley medal, 1020

Nuffield (Lord), gift to Oxford University, 79

Nuttall (Prof. G. H. F.), elected an honorary fellow of
Christ’s College, Cambridge, 692

Oskley (K. P.), and Dr. L. S. B. Leakey, Fossil Human
Oceipital Bone from Thames Gravels, 916

Obaton (F.), Method for the Ra.p:d Determmatiun of the
Quantity of Water contained in the Soil, 925

O'Brien (T. P.), South and East Aﬁ-wa.n Stone Age
Typology, 475 ; 760

Obruchev (Prof. V. A )» Ranges of Eastern Siberia, 919

O’Connell (J. E. A.), awarded a Rockefeller travelling
scholarship, 64

Ogden (G.), Electrolytic Separation of the Oxygen Iso-
topes, 012

Okada (Dr. Y.), Pearl Organs in Fishes, 228

O’Leary (Miss Mary), [Prof. J. Doyle and], Pollination
Mechanism in Conifers, 40

de Oliveira (Dr. E. P.), elected a foreign correspondent of
the Geological Society of London ; work of, 863

Ollendorff (F.), [M. Knoll, R. Rompe und], unter Mitar-
beit wvon A. Roggendorf, Gasentladungstabellen
(Review), 356

O’Neill (Dr. H.), The Hardness of Metals and its Measure-
ment (Review), 415

Onslow (Earl of), Value of Nature Photography and
Cinematography, 675

Oppenheimer (Jane M.), Processes of Localisation in
Developing Fundulus, 769

penheimer (J. R.), and M. Phillips, Transmutation

by Deuterons, 839

d'Or (L.), Absorption Spectra of Sulphur Vapour, 1038

Orbeli (Prof. L. A.), Pain and its Physlologmcal Effects, 572

Orestov (I.), Platinum Electrode in Solutions of Foreign
Tons, 442

Orford (Miss Margaret), presented with the British
Association medal and grant, 789

Ormsby-Gore (Rt. Hon. W.), Kenya :
(Review), 161

Orsi (Paolo), [obituary article], 901

Osborn (Prof. H. F.), Ancestral Tree of the Proboscidea,
408 ; [obituary article], 784

Osgood (T. H.), [E. Hutchisson, R. E. Fearon and],
Eleetrical Conductance of Short Gaps in Air, 769

Oskamp (J.), Pruning of Mature Apple Trees, 763

Osterhout (Dr. W. J. V.), Mechanism of Salt Absorption
by Plant Cells, 1034

Ottley (D. C.), The Cinema in Education :
for Teachers (Review), 1007

Oudman (J.), Food Reception and Transport by the Leaves
of Drosera capensis, L., 235

Outhwaite (L.), Unrolling the Map :
ation (Review), 701

The Settler’s Story

a Handbook
the Story of Explor-

P. (H. T. H.), Back to Minkowski, 760

Pagel (Dr. W.), Religions Motives in Medical Biology, 367

Paget, Bt. (Sir Richard), This English (Review), 596 ; Sign
Language as a Form of Speech, 981

Paic (M.), [J. Calvet, J. J. Trillat and], Reerystallisation
of Pure Aluminium, 563

Palmer (R.), Living Things : An Introduction to Biology
(Review), 591

Paneth (Prof. F. A.), and Prof. G. P. Thomson, Attempts
to produce Helium 3 in Quantity, 334; and E.
Gliickauf, Helium Content of the Stratosphere, 717 ;
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and H. Loleit, Chemical Detection of Artificial Trans-
mutation of Elements, 950

Pardé (Prof. M.), Flood Regimen of the River Garonne, 993

Parker (G. H.), What are the Resting and the Active
states of Chromatophores ?, 197

Parker (H. W.), A Monograph of the Frogs of the Family
Microhylidae (Review), 529

Parodi (Prof. H.), Railway Electrification, 366

Parrington (F. R.), appointed demonstrator in zoology in
Cambridge University, 233 ; grant to, by the Balfour
Fund of Cambridge University, 730

Parrod (J.), Formation of Hydrocyanic Acid, 1002

Parry (E. J.), Shellac: its Production, Manufacture,
Chemistry, Analysis, Commerce and Uses (Review),

589
Parsons (C. W.), Breeding in Captivity of the South
American, Lung-fish, 954

Partansky (A. M. }, [B. 8. Henry and], Rate and Extent
of An®robic Decomposition of Sulphite Waste Liquor
by Bacteria of Sea Bottom Mud (2), 120

Partington (Prof. J. R.), Alchemy and Musie, 107 ; Origins
and Development of Applied Chemistry (Review), 277 ;
An Ancient Chinese Treatise on Alchemy, 287 ; Adolf
von Baeyer, 1835-1917, 669 ; Chemistry of Antiquities,
688 ; elected chairman of the Society for the Study of
Alchemy and Early Chemistry, 1024 ; [E. G. Cowley
and], Dipole Moments of Ethyl and Iso-amyl Borates
and Triphenyl Phosphate, 643

Passmore (R.), elected Gwynaeth Pretty
Cambridge University, 524

Pasteur, unveiling of a bust of, at Havana, 678

Pastori (G.), [A. Gemelli e], L'Analisi elettrocustica del
linguaggio (Review), 455

Paterson (C. C.), Liberation of the Electron, 748

Patrizi (Prof. L. M.), [obituary], 1018

Patten (Prof. C. J.), appointed an emeritus professor in
Sheffield University, 768

Patterson (Prof. T. 8.), A Landmark in the Study of
Optical Activity (Review), 454

Pauling (L.), Oxygen Equilibrium of Hemoglobin and its
Structural Interpretation, 120 ; and Dr. E. B. Wilson,
Introduction to Quantum Mechanics : with Applica-
tions to Chemistry (Review), 972

Payman (Dr. W.), and Prof. R. V. Wheeler, Flame Speeds
during the Inflammation of Moist Carbonic Oxide-
Oxygen Mixtures, 1028

Peacock (A. D.), Some Aspects of Animal Partheno-

esis, 845

Peacock (H. A.), Elementary Microtechnique (Review), 592

Peak (D. A.), [L. H. Briggs, J. L. D. Woolloxall and],
Constitution of Matairesinol, 273

Pearce (Prof. C. E.), Principles of Mechanism (Rewiew),
244

Pearse (Dr. R. W. B.), [R. W. Lunt, E. C. W. Smith and],
The Band Spectrum of NH, 32

Pearson (A. A.), Index to Dr. M. C. Cooke’s Illustrations
of British Fungi, 546

Pearson (Dr. E. 8.), conferment upon, of the title of pro-
fessor, by London University, 156 ; Statistical Tests,
833

student in

Pearson (G. L.), Quiet Amplifier Tubes, 1033

Pearson (Prof. Karl), Statistical Tests, 296 ; 550

Pearson (Dr. T. G.), and Dr. R. H. Purcell, The Free
- yl Radical, 221

Peddie (Prof. W.), Kelvin's ‘As if” in Physics, 955

Pedersen (Prof. P. 0.), Radiation from a Vertical Antenna
over Flat Perfectly Conducting Earth, 270 ; papers
to commemorate the sixtieth birthday of, 294

Pegrum (G. B.), [J. R. Dunning, G. A. Fink, D. P. Mitchell
and], Interaction of Neutrons with Matter, 557

Peierls (Dr. R.), The Fundamental Paradox of the Quan-
tum Theory, 395

Pelsencer (J.), Esquisse du progrés de la pensée mathé-
matique (Review), 415

Penfold (A. R.), and F. R. Morrison, Essential Oils of
Eucalyptus Australiana and its Physiological Forms (1)
845

Penney (Dr. W. G.), [Dr. G. B. B. M. Sutherland and],
Shape of the NO, Molecule, 146
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Penniman (T. K.), A Hundred Years of Anthropology
(Review), 734

Penston (Dr. N. L.), Return of Mineral Elements to the
Soil by Plants, 268

Pepper (W. P.), [Prof. E. C. C. Baly and], Adsorption of
Aluminium Hydroxide by Kieselguhr, 28

Pérard (A.), Precigsion of Line Standards, 104

Percival (R. T.), appointed lecturer in metallurgy (found-
ing) in Sheffield University, 79

Perkins (Rev. J. H. T.), gift to Cambridge University, 233

Perrins (M. D.), The Draft Poisons List and Poison Rules,
247

Perry (Dr. W. J.), The Primordial Ocean : an Introductory
Contribution to Social Psychology (Review), 581

Pestemer (M.), and L. Wiligut, Ultra-violet Absorption of
certain Aromatic Hydrocarbons (3), 44

Petherbridge (F. R.), and H. H. Stirrup, Pests and Diseases
of the Sugar Beet, 189

Petrie (Sir Flinders), Ancient Gaza, 4:
(Review), 623

Petrie [Sawyer, McMath and], Lunar Heights and Topo-
graphy, 190

Petrovié (Dr. A.), Serbian Gypsy Cult of the Anvil, 799

Pfahler (Dr.), elected an honorary member of the German
Rontgen SBociety, 473

Pfotzer (G.), [Prof. E. Regener and], Vertical Intensity of
Cosmic Rays by Threefold Coincidences in the
Stratosphere, 718

Philips Metalix, A Rectifying Valve for Radiological
Work, 726

Phillips (Major C. E. 8.), Characteristics of Violin Tone,
362

Tell el Ajjil

Phillips (Dr. E. P.), Sex Education in Schools, 41; pre-
sented with the South Africa medal and grant of the
South African Association, 789

Phillips (J. T.), [Prof. F. L. Hopwood and], Chemical
Action ecaused by Neutrons and Gamma-Rays and
the effects of these Agents on Colloids, 1026

Phillips (M.), [J. R. Oppenheimer and], Transmutation by
Deuterons, 839

Phillips (Prof. M. H.), appointed an emeritus professor in
Sheffield University, 768

Phillips (W. J.), and F. F. Dicke, Morphology of the Wheat
Joint-worm Gall, 555

Phipers (R. F.), [Prof. 1. M. Heilbron, B. Lythgoe and],
A New Type of Plant Lipochrome, 989

Piceardi (G.), Atmospheres of the Planets, 564

Pickard-Cambridge (Dr. A. W.), Education and Freedom,
387; 416

Piekara (A.), and M. Schérer, Magnetic Change of the
Dielectric Constant of Liquids, 487

Piérard (J.), [C. Degard, Dr. W. van der Grinten and],
Diffraction of X-Rays and Electrons by Carbon
Tetrachloride Vapour, 142 .

Pietrek (W.), [W. Broniewski and], Strueture of the Nickel-
Cobalt Alloys, 406

Piettre (M.), [C. Achard and], Proteins of the Cancer Cell,
883

Pilkington Bros., Lid., Ultra-Violet Transmitting Glass, 60

Pinkevich (Prof. A.), Science and FEducation in the
U.8.8.R. (Review), 8

Pirrone (F.), Alicyclic Compounds (1), 526

Pitt (Frances), Wild Life Studies (Review), 1010

Pitt-Schenkel (C. J. W.), Windbreaks in Tanganyika
Territory, 510

Piveteau (Dr. J.), [Prof. M. Boule et], Les fossiles:
Eléments de paléontologie (Review), 1009

Plenderleith (Dr.), Prehistoric Copper and Bronze, 724

Ploss (Dr. H. H.), M. Bartels and P. Bartels. Edited by
Dr. E. J. Dingwall, Woman : an Historical, Gynsco-
logical and Anthropological Compendium. 3 Vols.
(Review), 811

Ploos van Amstel (J. J. A.), [Dr. W. G. Burgers and],
Cinematographic Record of the & ==+ Iron Transition,
as seen by the Electron-Microscope, 721

Poisson (C.), [H. Gruyelle and], Magnetic Anomalies of the
Crystalline Massif of Madagascar, 311

Polanyi (Prof. M.), Reaction Velocity and Thermo-
dynamies, 17; U.8.8.R. Economics—Fundamental
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Data, System and Spirit, 1020; [G. H. Bottomley,
Dr. B. Cavanagh and], Enzyme Catalysis of the
Exchange of Deuterium with Water, 103

Pole-Evans (Dr. 1. B.), Natural Pasture Areas of the
Union of South Africa, 402

Politzer (Adam), centenary of the birth of, 507

Pollard (H. V.), [Dr. H. J. Gough and], Strength of Metals
under Combined Alternating Stresses, 919

Pollitt (W.), Arch=ology of Rochford Hundred and South-
East Essex, 906

Pélya (G.), [Prof. G. H. Hardy, Prof. J. E. Littlewood
and), Inequalities (Review), 315

Pomfret (Dr. J. E.), The Geographic Pattern of Mankind
(Review), 935

Poole (R.), Theory of Elastic Solids in Practice, 520

Pope (C. H.), The Reptiles of China : Turtles, Crocodilians,
Snakes, Lizards (Review), 204

Porteous (P.), [Dr. Suckling and], Water Softening at
Cambridge, 39

Portevin (A.), [L. Moreau, G. Chaudron and], A New
Method of Extracting the Gases contained in Metals,
406

Potter (J. 8.), [E. C. MacDowell, M. J. Taylor and],
Dependence of Protection against a Transplantable
Mouse Leukmmia upon the Genetic Constitution of
the Immunising Tissue, 564

Poulton (Sir Edward), and others, centenary of the land-
ing of Charles Darwin on the Galapagos Islands, 534

Praeger (Dr. R. Lloyd), The Botanist in Ireland (Review),
592

Prakash (Dr. 8.), An Introduction to Inorganic Chemistry
(Review), 778

Pratt (Prof. H. 8.), A Manual of Land and Fresh Water
Vertebrate Animals of the United States (exclusive of
Birds). Second edition (Review), 1010; A Manual
of the Common Invertebrate Animals, exclusive of
Insects. New edition (Review), 1010

Pratt (J. Davidson), Gas Defence, 171

Predbrazhenskij (N. A. and V. A.), Alkaloids of the Leaves
of Jaborandi (Pilocarpus) (7), 1040

Preiswerk (Dr. P.), and Dr. H. von Halban, Jr., Some
Radio-Elements produced by Neutrons, 844; In-
fluence of the Velocity of Slow Neutrons on their
capture by certain Nuclei, 1027 ; [Dr. H. von Halban,
Jr. and], The Slowing Down of Neutrons by Collisions
with Protons, 951

Prenant (Prof. M.), Lecons de zoologie : Annélides (Review)
205

Preston (G. D.), and L. L. Bircumshaw, Oxidation of
Metals, 764

Preston (Dr. R. D.), [W. T. Astbury, Dr. A. G. Norman
and], X-Ray Examination of the Effect of removing
Non-Cellulosic Constituents from Vegetable Fibres,
391

Prettre (M.), Mechanism of the Chain Reaction of the
Hydrogen-Oxygen Mixture, 844

Price (H.), Short Title Catalogue of works on Psychical
Research, 293

Priestley (Dr. J. G.), appointed deputy for the professor
of physiology in Oxford University, 692

Prime (C. T.), and R. J. Deacock, Key to British Trees and
Shrubs, 473

Prins (Dr. J. A.), Absorption and Emission of X-Rays by
Metals, 115; Amorphous Antimony, 299; Docu-
mentation, 727

Privault (M.), Les rayons X : au laboratoire, & I’hopital,
& I'usine (Review), 279

Prost (M.), Radiation Accompanying the Dehydration of
Quinine Sulphate, 249

Protheroe (H. T.), appointed assistant lecturer in metal-
lurgy (founding) in Sheffield University, 1000

Purcell (Dr. R. H.), [Dr. T. G. Pearson and], The Free
n-Propyl Radical, 221

Quarrell (A. G.), [Dr. G. I. Finch and], ‘Extra’ Rings in
Eleetron Diffraction Patterns, 720

Qudrat-i-Khuda (Prof. M.), Multiplanar Cyclohexane
Rings, 301
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Quensel (Prof. P. D.), elected a foreign member of the
Geological Society of London ; work of, 863

Quibell (J. E.), [obituary article], 95

Quibell (T, H. H.), [W. H. Mills and], Structure of Platinum
Compounds, 151

Rabi (Dr. 1. 1.), New Kinetic Theory of Gases, 764

Rabinowitch-Kempner (Dr. Lydia), [obituary], 505

Racah (Prof. G.), Produection of Electron Pairs, 393

Radulesco (G.), [E. Vellinger and], Use of Cracked Spirit
in Internal Combustion Motors, 81
in (Prof. E.), Géologie appliquée (Review), 970

Raisin (C. G.), and others, Infra-Red Speetrum of Hexa-
deuterobenzene and the Structure of Benzene, 680

Rayj :(i?; B. 8.), report on Madras Fisheries for 1933-34,

Rmng.g'z(P. K.), and V. Satakopan, Evaporation in India,

Ramanathan (K. R.), and L. A. Ramdas, Absorption of
Short Wave-Lengths, 764

Ramdas (L. A.), [K. R. Ramanathan and], Absorption of
Short Wave-Lengths, 764

Ramsey (A. 8.), A Treatise on Hydromechanics. Part 2:
Hydrod ics. Fourth edition (Review), 598

Rann (W. H.), [late Sir John C. McLennan and], Radio-
activity of some Rare Earths induced by Neutron
Bombardment, 831

Ransley (C. E.), [Dr. C. J. Smithells and], Diffusion of
Gases through Metals, 36

Ransome (Prof. F. L.), [death], 747

Ranvier (Louis), centenary of the birth of, 507

Rao (A. Narayana), Digestive Tract of Emyda vittata, 687

Rao (N. 8. Subba), Nature of Atmospherics, 683

Rao (Prof. 8. R.), Magnetism of Copper, 436 ; and K. C.
Subramaniam, Diamagnetism of Thallium Single
Crystals, 336

Rao (V. P.), [G. N. R. Ayyangar and], Sorghum, 73

Rappaport (I.), [D. W. Richards, Jr.,, A. Cournand and],
Relation of the Regulatory Mechanism of Respiration
to Clinical Dyspnea, 488

Ratcliffe (J. A.), and F. W. G. White, Negative Attenua-
tion of Wireless Waves, 704

Ravazzoni (C.), [Prof. A. Contardi and], Poisoning of
Plants by Fluorine, 266

Raven (H. C.), Wallace’s Line and the Distribution of
Indo-Australian Mammals, 325

Ravenswaay (Miss H. J.), [Prof. H. Ter Meulen and],
Biological Distribution of Molybdenum, 78

Rawdon-Smith (A. F.), Experimental Deafness, 32;
Hearing and aids to Hearing, 483

Rawes (A. N.), Cultivation, 958

Rayleigh (Lord), and Dr. H. Spencer Jones, Light of the
Night Sky, 688

Rayner (Miss D. H.), awarded the Harkness scholarship
of Cambridge University, 79

Rayner (G. W.), The R.R.8. William Scoresby, 1934-35, 630

Rny‘nerﬁ{Dr. M. C.), Mycorrhizal Habit in the genus Citrus
51

Read (Dr. J.), High Voltage X-Ray Tubes in the U.S.A.,
960, 1024

Read (Prof. J.), Alchemy and Music, 107; A Musical
Alchemist, 864 ; A Text-Book of Organic Chemistry :
Historical, Structural and Economic. Second edition
(Review), 891

Reading (Lord), Electric Progress in Palestine, 544

Reaney (P. H.), The Place-Names of Essex (Review), 737

Redgrove (H. 8.), Medical Botany, 216

Reeves (E. A.), The Recollections of a Geographer ( Review),
282

Regener (Prof. E.), and G. Pfotzer, Vertical Intensity of
Cosmic Rays by Threefold Coincidences in the
Stratosphere, 718

Reh (Miss Emma), Mixtec Indian Manuscript, 188

Rehder (A.), awarded the Loder Rhododen: Cup of the
Royal Horticultural Society, 1024

Reichinstein (Prof. D.), Albert Einstein: a Picture of
;:I:;i; Life and His Conception of the World (Review),

NAME INDEX

Renaux (Dr. E.), nominated professor of bacteriology in
Brussels University, 923

Rendle (Dr. A. B.), Prof. B. L. Robinson, 328; Sixth
International Botanical Congress, 612

Rennie (J. V. L.), The Flora of a High Mountain in South-
West Africa, 157

Resch (C. E.), [F. W. Norris and], Furfural Yield of
Uronie Acids, 520

Retel (R.), Detonation in Diesel Motors, 525

Rey (J.), Energy Yield of Thermo-Compressors, 311

Rhead (E. L.), Metallurgy : an Elementary Text Book.
New edition (Review), 8

Rhoades (Virginia H.), Location of a Gene for Disease
Resistance in Maize, 197

Rhodes (A. H. B.), awarded a Dorothy Temple Cross
fellowship by the Medical Research Council, 218

Rhodes (Dr. E. C.), [Sir Philip Hartog and], An Examina-
tion of Examinations, 966

Rhondda (Viscountess and Dowager Viscountess), gift to
the National Trust, 830

Rhunke (0.), Cold-Storage Plant in Madrid, 138

Ricardo (H. R.), presented with the Melchett medal of
the Institute of Fuel, 640 ; Progress of the Internal
Combustion Engine and its Fuel (Melchett lecture), 714

Rice (F. 0.), and K. K. Rice, The Aliphatic Free Radicals
(Review), 415

Rice (K. K.), [F. O. Rice and), The Aliphatic Free Radicals
(Review), 4156

Richards, Jr. (D. W.), A. Cournand and I. Rappaport,
Relation of the Regulatory Mechanism of Respiration
to Clinical Dyspnea, 488

Richards (P.), Three Areas of Tropical Rain Forest, 403

Richardson (Dr. L. F.), Mathematical Psychology of War,
1025

Richardson (L. R.), [Prof. A. G. Hogan and), Plural Value
of Vitamin B, 186

Richardson (N. A.), [J. Bryan and], Preservation of Mine
Timber, 994

Richardson (N. 8.), [D. J. Bolton, P. C. Honey and],
Electrical Water Heating : with special reference to
the Domestic Storage Heater (Review), 625

Riches (T. H.), [obituary article], 505

Richet (Prof. C.), [death], 944 ; [obituary article], 1017

Rideal (Prof. E. K.), Polymerisation and Condensation
Reactions, 626 ; [S. A. Moss, Jr., E. C. Bate Smith
and], Expansion of Films of Myosin on Potassium
Lactate, 260

Rieder (F.), [F. Koch and], Nuclear y-Radiation of Beryl-
lium, 273 ; [G. Kirsch and], Disintegration of Nitro-
gen by Neutrons, 350

Riegert (A.), [P. Grabar and], Nature of Urease, 43

Ries (Prof. H.), Effect of S8alt on Clay, 482

Rindl (Prof. M. M.), A Plea for the Establishment of a
National Research Council and for the limitation of
a National Research Policy in South Africa, 780

Rindl (M.), and M. L. Sapiro, Alkaloids of Strychnos
Henningsii (3), 312

Rishbeth (Mrs. O. H. T.), (Kathleen Haddon), String
Games for Beginners, 510

Ritchie (Prof. J.), Wallace's Line and the Distribution of
?&mmnh’ 325; and others, Migrations of Animals,

Ritchie (Dr. M.), Thermal Decomposition of Ozone, 221 ;
appointed assistant lecturer in chemistry in Sheffield
University, 768

Ritzman (E. G.), [F. G. Benedict and], Lability of the
Basal Metabolism of the Dairy Cow, 407

Riverdale (Lord), appointed a member of the Advisory
Counecil to the Committee of the Privy Council for
Scientific and Industrial Research, 716

Roaf (D.), elected Duke of Westminster research student
at Christ Church, Oxford, 41

Robb (R. A.), and T. R. Tannahill, Lunar Atmospheric
Pressure Inequalities at Glasgow, 800

Robb (Dr. R. C.), Evolution of the Skull in Horses, 304

Roberts, Jr. (Dr. F. H. H.), A Folsom Complex : Preliminary

rt on Investigations at the Lindenmeier Site in
Northern Colorado, 535; Stone Age Culture in
Colorado, U.S.A., 903



NAME

Roberts (Dr. J. A. F.), Identical Twins, 72

Roberts (J. E.), [Dr. W, V. Mayneord and], Absorption of
Short Wave-length X-Rays, 793

Roberts (8. G.), Canalisation of the Upper Mississipi, 137

Roberts (W.), The Voorhelms of Haarlem, 332

Robertson (Prof. A.), appointed a member of the Advisory
Council to the Committee of the Privy Council for
Scientific and Industrial Research, 716

Robertson (Dr. C. J.), World Sugar Production and Con-
sumption: an Economic-Geographical Survey
( Review), 594

Robertson (Dr. J. M.), A Molecular Map of Resorcinol, 755

Robinson (A. T. V.), Scientific Control of Road Traffic, 578

Robinson (Prof. B. L.), [death], 200 ; [obituary article], 328

Robson (Dr. W. A.), Civilisation and the Growth of Law
(Review), 815

Rochefort (F.), and J. Villey, New Type of Aviation
Motor, 883

Rockley (Lady), Wild Flowers of the Great Dominions of
the British Empire (Review), 458

Rod (E.), [E. Briner, B. Susz and], Maximum Concentra-
tion of Ozone and of Nitric Oxide at High Tempera-
tures of Endothermic Bodies, 1039

Rodgers (Dr. J. W.), appointed Ironmongers’ Company
research fellow of Sheffield University, 768

Roeser (W. F.), and H. T. Wensel, Thermo-couple
Standardisation, 177

Roffo (A. H.), Action of Solar Rays (Ultra-Violet) on the
Skin, and the Accumulation of Cholesterol, 731

Rogers (Dr. A. W.), elected an honorary fellow of Christ’s
College, Cambridge, 692

Rogozinski (F.), and Z. Glowezynski, Nutritive Value of

Grass Seed (Phalaris canariensis), 158

Rolleston (8ir Humphry), conferment upon, of an hon-
orary doctorate by the University of Alcala en
Henares, 602

Rollin (B. V.), elected a Harmsworth senior scholar at
Merton College, Oxford, 654

Rompe (R.), [M. Knoll, F. Ollendorff und], unter Mitarbeit
;DEI A. Roggendorf, Gasentladungstabellen (Review),

5

Rona (Elisabeth), and Margarete Hoffer, Evaporation of
Polonium in Oxygen and Nitrogen, 407

Ronaldson (J. H.), [obituary article], 250

Rooaltlf_)O. F.), Marketing Research in the United States,

Roper (Miss Ida M.), [obituary article], 134

Rose (T. G.), Decentralisation Problems in Small Under-
takings, 651

Rosen (B.), Dissociation Energy of the CO Molecule, 226 ;
and M. Désirant, Molecular Spectrum of Selenium
Vapour (2), 6565; [P. Goldfinger, W. Lasareff and],
Energy of Dissociation of Carbon Monoxide, 1002

Rosenberg (Prof. H.), Prof. Max Cremer, 173

Roseni:eld (Dr.), Deterioration of Cut Sugar Cane in Egypt,
725

Rosenheim (M. L.), Mandelic Acid: a Urinary Antiseptie,
401

Rosenheim (Dr. 0.), and T. A. Webster, Precursors of
Coprosterol and the Bile Acids in the Animal Organ-
ism, 474

Rosenthal (Jenny E.), Intensities of Vibration Rotation
Bands, 197

Rosenthaler (Prof. L.),
(Review), 973

Ross (C. 8.), Origin of Copper Deposits, 876

Rossier (P.), Caleulation of the Initial Radius of a New
Star, 845; Analytical Representation of the Chrom-
e;.t-i:;:g Sensibility of Ordinary Photographic Plates,

1}

Rotblat (J.), Induced Radioactivity of Nickel and Cobalt,

5156

Roth (Prof. W.), awarded the Liebig medal, 547

Rothé (E.), and Mme. A. Hée, Radiometric Exploration of
a Rhyolite coulée, 964

Rothschild (N. M. V.), elected a fellow of Trinity College,
Cambridge, 654

Rouschal (E.), Dependence of the Intake of Water by
Entire Plants on the Temperature, 350

Toxikologische Mikroanalyse

INDEX

Rousseau (E.), [M. Sauvageot and], Transformation Points
of Nickel Steels, 769

Roux (late Dr. E.), medallion to, at Confolens, 985

Rowett (Dr. F. E.), [obituary article], 746

Rowson (8.), A Statistical Survey of the Cinema Industry,
983

Roy (8. C.), The Hill Bhiiyés of Orissa : with Comparative
Notes on the Plains Bhiiiyas (Review), 591

Royds (T.), Oxygen in the Sun’s Chromosphere, 606

Ruchbéck (Prof. G.), [death], 576

Rumpf (P.), [Mme. Marie Freymann and], Absorption

pectra in the Near Infra-Red of Amines and Amides,

769

Russell (F. 8.), and J. 8. Colman, Zooplankton of the Great
Barrier Reef, 194

Russell (Prof. H. N.), The Solar System and its Origin
(Review), 932

Russell (Sir John), Future of British Agriculture, 199

Ruston (Dr. A. G.), Damage caused by Smoke in the West
Riding of Yorkshire, 651

Rutherford (Lord), conferment upon, of an honorary
doctorate by Reading University, 923 ; Scientific
Research in Transport, 997 ; and others, Nuclear
Physics, 467

Rydon (Dr. H. N.), [Dr. D. J. G. Ives and], Mechanism of
Three-Carbon Tautomerism, 476

Rygh (Dr. 0.), Non-identity of Vitamin D (Irradiated
Ergosterol, Calciferol) and the Natural Vitamin D
from Cod Liver Oil, 396 ; Identity of Natural Vita-
min D from Different Species of Animals, 552

Ryle (Dr. J. A.), appointed regius professor of physic in
Cambridge University, 447 ; 654; appointed a mem-
ber of the Medical Research Couneil, 640

Rzymowska (C.), [C. Cimmermann and], Gravimetric
Micro-Estimation of Potassium in the Presence of
Sodium by means of Chlorplatinic Acid, 81

XxXv

Saini (H.), Thermal Expansion of Calecite, 273

8t. John (Dr. A.), and H. R. Isenburger, Industrial
Radi phy (Review), 279

8t. John (Dr. C. E.), [obituary article], 12

Sainsbury (G. O. K.), Vegetative Reproduction in New
Zea Mosses, 526

Sainte-Périer (Comte R. de), Amber in Palsolithic Times,
480

Sakai (T. }. New Pinnotherid Crabs, 305; [M. Uéno, H.
Uchida and], Crustacea of Jehol, 957

Salisbury (Prof. E. J.), The Living Garden : or the How
and Why of Garden Life (Review), 931 ; awarded a
Veitch memorial medal of the Royal Horticultural
Society, 1024

Salit (A.), [N. Hlasko and], Measurement of the Electro-
lytie Conductivity of Extremely Dilute Solutions, 158

Salt (G.), Host Selection by Insect Parasites, 400

Salzberg (B.), and D. G. Burnside, Miniature Thermionic
Valves, 877

Samuel (Prof. R.), [H. Lessheim and], Dissociation Energy
of Carbon Monoxide and the Heat of Sublimation of
Carbon, 606 ; [Dr. R. K. Asundi, M. Jan-Khan and],
Spectra of SeO and Se0,, 642

Sandler (L.), [Dr. W. F. Berg and], Plasticity of Bismuth,
915

Santholzer (V.), [Prof. F. Béhounek, Prof. F. Ulrich and],
Radioaectivity of Oil-Waters in Czechoslovakia, 910

Sapiro (E.), [W. Swietoslawski, M. Wojciechowski and],
Researches by the Boiling Point Method on the
Amount of Impurities in Succinic Acid, Proposed as
a Secondary Thermochemiecal Standard, 845

Sapiro (M. L.), [M. Rindl and], Alkaloids of Strychnos
Henningsit (3), 312

Sapre (L. G.), [Prof. B. Dasannacharya, V. T. Chiplonkar

, Ring Deposits on Glass by Positive Ray Bom-

bardment, 642

Sasaki (Prof. N.), and T. Nakao, Molecular Orientation
and the Probability of Dissociation of Molecules by
Electron Impact, 260

Sastry (K. V.), [Dr. V. V. Narlikar and], Spiral Orbits

and the Law of Recession, 515
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Satakopan (V.), [R. K. Raman and], Evaporation in
India, 267

Sauerbruch (Prof. F.), awarded the Robert Koch medal,
547

Sauvageot (M.), and E. Rousseau, Transformation Points
of Nickel Steels, 769

Savage (R. E.), and Prof. A. C. Hardy, Phytoplankton and
the Herring. Part 1, 962

Savard (J.), Raman Spectra of Methyldiethylearbinol, 925 ;
[M. de Hemptinne and], Ionisation Potential of the
Nitrogen Molecule, 234

Saviano (M.), Water Metabolism (9), 732

Sawyer [McMath, Petrie and], Lunar Heights and Topo-
graphy, 190

Sawyer (Dr. W. A.), appointed director of the Division of
International Health of the Rockefeller Institute,
New York, 949

Secarth 2(Prof. G. W.), Natural Pastures of Eastern Canada,
40

Schaefer (C.), and L. Bergmann, A New Optical Method

for the Determination of the Elastic Constants of
731

Schaffernak (Prof. F.), Hydrographia (Review), 815

Schames (L.), The Field Between an a«-Particle and an
Atomic Nucleus; the Principal Difference Between
the Material Mass and the Magnetic Mass, 273

Scheffer (T. H.), and C. Cottam, Chinese Starling in
America, 227

Schérer (M.), [A. Piekara and], Magnetic Change of the
Dielectric Constant of Liquids, 487

Schetelig (Prof. J.), [death], 860

Schickard (William), Tercentenary of the death of, 636

Schilt (J.), Stellar Motions, 74

Schimper (Prof. A. F. W.), Pflanzengeographie auf
physiologischer Grundlage. Dritte auflage, heraus-
gegeben von Prof. F. C. von Faber. Band 1 und 2
(Review), 587

Schintlmeister (J.), Question of Existence of Unknown
Natural «-Rays, 450 ; and E. Foyn, Disintegrability
of the Elements from Argon to Manganese by
Polonium «-Rays, 407

Schlesinger, General Catalogue of Stellar Parallaxes.
Second edition, 229

Schmidt (Prof. W.), awarded the Symons gold medal
of the Royal Meteorological Society, 867

Schmitt (Dr. W. L.), Crustacea Macrura and Anomura
of Porto Rico and the Virgin Islands, 188 Mud
Shrimps of the Atlantic Coast of North America,
189

Schofield (Dr. R. K.), and G. W. 8. Blair, Influence of
Viscosity Variation on the Rupture of Plastic Bodies,
147 ; and others, Soil Science, 307

Schonland (Dr. B. F. J.), D. J. Malan and H. Collens,
Progressive Lightning (2), 42 ; Intensity Variations
in the Channel of the Return Lightning Stroke, 831 ;
Recent Progress in the Study of the Lightning Dis-
charge, 1039 ; [D. B. Hodges and], Relation between
Thunderstorms and Atmospherics in South Africa,
1039

Schopfer (W. H.), Role of Vitamin B on the Nitrogenous
Metabolism of the Phycomyces, 273

Schott (Dr. W.), Sediments in the Atlantic Ocean, 305

Schouls (Georgette), Application of Statistical Mechanics
to the Thermodynamics of a Gas, 81

Schrader (F. C.), The Contact Mining District (Elko
County, Northern Nevada), 481

Schrodinger (Prof. E.), translated, and with a Biographical
Introduction, by Dr. J. Murphy, Science and the
Human Temperament (Review), 354 ; Translated by
Dr. J. Murphy and W. H. Johnston, Science and the
Human Temperament (Review), 354

Schwartz (B.), and J. E. Alicata, Life-history of
Longistriata muscuti, 150

Schweitzer (Prof. P. H.), and T. B. Hetzel, Diesel Fuel
Research, 994

Scoble (Dr. W. A.), and others, Stress and Elasticity,
520

Seott (Dr. C. M.), awarded the David Anderson-Berry
prize of the Royal Society of Edinburgh, 716

NAME INDEX

Scott (Dr. H. H.), Some Notable Epidemics (Review), 47
Seripture (Prof. E. W.), Failure of Fourier Analysis Applied
to Vowel Vibrations, 223 ; Phonemes, 261 ; Experi-
mental Phonetics and Anclent Greek Versa. 340 ;
Puff and Profile Theory of the Vowels, 435 ; Experi-
mental Linguistics (Review), 455; Phonemes, 644 ;
Overlapping of Speech Sounds, 759
Secrett (F. A.), Irrigation for Horticultural Market
Crops, 228 ; Modern Methods of Vegetable Produc-
tion and Marketing, 948
Seitz (F.), [R. B. Barnes, R. R. Brattain and], Infra-Red
Absorption of Crystals, 994
Séguy (E.), Faune de France. 28 : Diptéres (Brachycéres),
(Muscidae Acalypterae et Scatophagidae) (Review),
458
Seiwell (H. R.), Phosphate in the Western Basin of the
North Atlantic, 206
Sen (8. K.), Structure of the Proboscis in Blood-sucking
Diptera, 479
Senderens (J. B.), Catalytic Decomposition of the Mono-
brome Derivatives of Fatty Hydrocarbons, 234
Sen-Gupta (Prof, P. K.), Photodissociation of Nitrous
Oxide, 513
Serruys (M.), A Rational Scale of Classification of Fuel for
Internal Combustion Engines, 924
Servant (R.), [G. Vaudet and], Spectra of Exploded Wires
in the Extreme Ultra-Violet and the Schumann
Region, 406
Servigne (M.), Some Phenomena of Cathodic Phos-
phorescence, 157
Seward (Prof. A. C.), The Herbarium of the Rocks, 155
Sexton (Mrs. E. W.), Fertilisation of Successive Broods
of Gammarus chevreuxi, 477 ; A. R. Clark and G. M.
Spooner, First Appearance of Red-Eye in the Wild
Gammarus chevreuxi, Sexton, 836
Shackleton (H. B.), appointed a member of the Advisory
Council to the Committee of the Privy Council for
Scientific and Industrial Research, 716
Shackleton (Margaret Reid), Europe: a Regional Geo-
graj (Review), 595
Shand (Prof. 8. J.), Useful Aspects of Geology (Review), 970
(Sir Alfred), [death], 944
Shaw (Prof. A. Norman), appointed head of the physics
department and director of the Macdonald physics
laboratories of MecGill University, Montreal, 156 ;
Derivation of Thermodynamical Relations for a
Simple System, 441
Shaw (Dr. E. W.), [death], 860
Shaw (M.), appointed assistant lecturer in mechanical
g in Sheffield University, 118
Sheahy (E. J.), Mechanical Aspect of the Nutrition of
Farm Stock, 963
Shepherd (H. F.), Diesel Engine Design (Review), 282
Sherman (H. C.), and H. L. Campbell, Rate of Growth
and Length of Life, 197; Relation of Food to
Regularity of Nutritional Response, 488
Sherrington (Sir Charles), resignation of the Waynflete
chair of physiology in Oxford University, 41;
appointed Gifford lecturer of Edinburgh University
for 1936-37 and 1937-38, 155; an honorary degree
conferred upon, by Budapest University, 729 ; retire-
ment and work of, 747
Shimizu (Y.), [Prof. K. Honda and], Change of Magnetic
Susceptibility of Metals during Melting and Allotropic
Transformation, 393
Shin-Piaw (Choong), [L. Bloch, E. Bloch and], Emission
Spectrum of the Selenium Oxide, SeO, 924
Shipton (E. E.), Mount Everest Expedition, 948
Shishacow (N. A.), Electron Diffraction of Vitreous Silica
Powder, 514
Shoemaker (C. R.), Amphipods of Porto Rico and the
Virgin Islands, 188
Shrubsall (Dr. F. C) [obituary article], 541
Shiino (8. M.), Bopyrids from Tanabe Bay, 799
Shutt (Dr. F. T.), presented with the Flavelle medal of
the Royal Society of Canada, 326
Sibaiya (L.), [Prof. B. Venkatesachar and], Platinum
Isotopes and their Nuclear Spin, 65; Iridium Iso-
topes and their Nuclear Spin, 437



NAME INDEX

Sidd%lgy (Sir John D.), gift to Cambridge University, 79 ;

2

Sidorov (Dr. B. N.), N. N. Sokolov and I. E. Trofimov,
Forces of Attraction of Homologous Loci and
Chromosome Conjugation, 108

Sigerist (Prof.), conferment upon, of an honorary doctorate
by the University of Alcala en Henares, 602

Silberstein (A.), Crystalline Parameters of the Double
Bromide of Copper and Ammonium, 1002

Silvestri (Prof. F.), conferment upon, of an honorary
doctorate by Madrid University, 729

Simon (Prof. F.), Low Temperature Research—its Objects
and Methods, 16

Sinclair (H.), Recent Developments in Hydraulic Coup-
lings, 77

Binngiif? and Dunn, Genetics of Size and Form Factors,

Sirkar (Dr. 8. C.), Origin of the Wing Accompanying the
Rayleigh Line in Liquids, 759

Sisson (W. A.), [W. T. Astbury and], Structure of Kera-
tin, 557

Sitte (Dr. K.), Radioactivity of Potassium, 334

Sizoo (G. J.), Disintegration Constant and the Upper
Limit of the Continuous B-Spectrum, 142

Skene (Prof. Macgregor), A Flower Book for the Pocket
(Review), 458

Skrabal (A.), Chemical Induction, 44

Sladden (D. E.), Transference of Induced Food-Habit
from Parent to Offspring (2), 844

Slotta (K. H.), [Dr. W. M. Allen, Prof. A. Butenandt,
Prof. G. W. Corner and], Nomenclature of Corpus
Luteurmn Hormone, 303

Smith (Dr. Bernard), appointed director of the Geological
Survey of Great Britain; work of, 96

Smith (Prof. C. A. Middleton), Air-Conditioning in the
Tropies, 905

Smith (Dr. C. J.), Intermediate Physics. Second edition
(Review), 205

Smith (E. C. Bate), [S. A. Moss, Jr., Prof. E. K. Rideal
and], Expansion of Films of Myosin on Potassium
Lactate, 260

Smith (E. C. W.), [R. W. Lunt, Dr. R. W. B. Pearse and],
The Band Spectrum of NH, 32

Smith (E. Lucile), X-Ray and Abnormalities : Increased
Abnormality of Segments in Drosophila due to
X-Raying of Gametes, 408

Smith (Dr. ¥. G. Walton), An Apparatus for Rearing
Marine Organisms in the Laboratory, 345

Smith (Sir Grafton Elliot), Place of Thomas Henry
Iélel;xley in Anthropology (Huxley memorial lecture),

Smith (Dr. H. R.), New Alpines, 441

Smith (Prof. J. A.), appointed Herbert Spencer lecturer
of Oxford University for 1936, 79

Smith (Prof. J. G.), Economic Nationalism and Inter-
national Trade, 383

Smith (J. L. B.), “Galjoen” Fishes of South Africa, 157 ;
Genus T'ripterodon, Playfair, 312; South African
Fishes, 687 ; Interesting New Fishes from  South
Africa, 807

Smith (Dr. Kenneth M.), Problem of a Plant Virus
Infection, 395 ; Some Diseases of Ornamental Plants
caused by the Virus of Tomato Spotted Wilt, 400 ;
Colour Changes in Wallflowers and Stocks, 649 ; New
Virus Diseases of Tomato, 839

Smith (Dr. Margaret 8.), appointed lecturer in agricultural
chemistry at the Swanley Horticultural College, 233

Smith (Dr. May), Temperament in Industry, 215

Smith (Sinclair), Structure of Elliptical Nebule, 877

Smith (Dr. 8.), and G. M. Timmis, A New Alkaloid of
Ergot, 259

Smith (Prof. 8. W. J.), elected chairman of the Midland
Section of the Institute of Physics, 830

Smith (late Prof. Theobald), Parasitism and Disease
(Review), 738

Smith (T.), The Meaning of Probability, 604

Smith (W. C.), Growth and Moulting of Lobsters, 763

Smithells (Prof. A.), Teaching of Chemistry (Harrison
Memorial lecture), 788

xXxvii

Smithells (Dr. C. J.), and C. E. Ransley, Diffusion of
Gases through Metals, 36

Smnell (G. D.), Determination of Sex in Habrobracon, 488

Snodgrass (R. E.), Principles of Insect Morphology
( Review), 812 ; Thoracic Mechanism of a Grasshopper,
918

Snyder (W. F.), [V. L. Chrisler and], Recent Sound Trans-
mission Measurements at the Bureau of Standards,
344

Sokolov (N. N.), [Dr. B. N. Sidorov, I. E. Trofimov and],
Forces of Attraction of Homologous Loei and Chromo-
some Conjugation, 108

Solandt (Dr. D. Y.), International Physiological Congress,
571

Solomon (Dr. J. D.), Geological Relations of Early Man
in East Anglia, 502

Sopwith [Gough, Cox and], Design of Crane Hooks and
other Components of Lifting Gear, 401

Serensen (E. T.), [Dr. O. R. Frisch and], Velocity of
‘Slow Neutrons’, 258

Sorley (Prof. W. R.), [death], 173

Soubarew-Chatelain (Mme. Zina), Mannitodimolybdie
Acid, 119

Spafiord (I.), Fundamentals in Teaching Home Economics
(Review), 664

Spath (Dr. L. F.), Catalogue of the Fossil Cephalopoda
in the British Museum (Natural History). Part 4:
The Ammonoidea of the Trias (Review), 778

Spemann (Prof. H.), awarded the Nobel prize for medicine
for 1935; work of, 711

Spence (Dr. H. 8.), Radium Deposits in North-West
Canada, 510

Spencer (Dr. W. K.), A New Type of Skeletal Movement, 679

Spicer (W. T. H.), [death], 290

Spooner (G. M.), [Mrs. E. W. Sexton, A. R. Clark and],
First Appearance of Red-Eye in the Wild Gammarus
Chevreuzi, Sexton, 836

Sreenivasan (K.), Nation-wide Radio Broadcasting in
India, 231

Stach (L.), Victorian Tertiary Catenicellidee (Bryozoa),
(3), 197

Staley (J.), [J. F. Marshall and], ‘Autogenous’ Strains of
‘Culex pipiens’ (Diptera, Culicid®), 641

Stamp (Sir Josiah), elected president of the British
Association for 1936, 426 ; The Calculus of Plenty
(Norman Lockyer lecture), 809

Stanley (Oliver), Industry and Technical Education, 902

Stapledon (Prof. R. G.), Pasture Research within the
Empire, 402

Staudinger (Prof. H.), and E. Husemann, Swelling of
Colloids, 523

Stead (D. G.), The Rabbit Menace in Australia in 1933
and the Way Out, 430

Stebbing (Prof. E. P.), Encroachment of the Sahara, 112 ;
1036

Steggall (Prof. J. E. A.), [death], 901

Steinberg (Prof. 8. 8.), Highways of the United States, 750

Steiner (H.), [A. Fink, P. Gross and], Conduectivity of
Strong Acids in Mixtures of Heavy and Light Water, 44

Stephen (A. A.), and R. J. Barnes, New Technique for
Obtaining X-Ray Powder Patterns, 793

Stephens (F. J.), The Dorset Coast (Review), 935

Stephenson (W.), Technique of Factor Analysis, 287

Stern (C.), Behaviour of Unstable Genic Loei, 120

Stern (Mme. Catherine), [G. A. Nordson and], Action of
Metals at a Distance on Germinating Seeds, 349

Stern (Dr. K. G.), Constitution of the Prosthetic Group
of Catalase, 302; Spectroscopy of an Enzyme
Reaction, 335

Sterne (Dr. T. E.), Inverse Probability, 301

Stetter (Prof. G.), Registration of the Ionisation Curve
of a Single a-Particle, 394

Stevens (Capt. A. W.), and Capt. E. A. Anderson, Record
Ascent in the American Stratosphere Balloon Ez-
plorer II, 786

Steward (Dr. F. C.), Mechanism of Salt Absorption by
Plant Cells, 1035

Stewart (Dr. A. B.), appointed lecturer in bacteriology in
Dundee Medical School, 615
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Stewart (H. W.), Despotic and Democratic Governments,
947

Stewart (Prof. M. J.), appointed a member of the Medical
Research Counecil, 640.

Btiasny (Dr. G.), The Gorgonid Family, Plexauride, 304

Stibbe (E. P.), appointed reader in anatomy at King's
College, London, 156

Stiehler (R. D.), and H. M. Huffman, Thermal Data for

ine Derivatives, 801

Stirling (Major R. F.), [death], 576

Stirrup (H. H.), [F. R. Petherbridge and], Pests and
Diseases of the Sugar Beet, 189

Stock (C.), Titanothere Remains from the Sespe of Cali-
fornia, 488 ; and F. D. Bode, Ocecurrence of Lower
Oligocene Mammal-bearing Beds near Death Valley,
California, 925

Stocks (Dr. P.), Epidemics and Crowd-Diseases (Review),
700

Btokstad (E. L. R.), [H. J. Almquist and], Dietary
Hemorrhagic Disease in Chicks, 31

Stoneley (Dr. R.), Surface Structure Beneath the Pacific,
990

Stoner (Dr. E. C.), Magnetism and Matter (Review), 88

Btones (Dr. H. H.), appointed Louis Cohen professor of
dental su and director of dental education in
Liverpool %niversity. 447

Stopes (Dr. Marie C.), The Classification of Coals, 33

Stoves (J. L.), [C. H. Douglas Clark and], Suggested
Improvements of Morse’s Rule, 682

Strachan (C.), [Prof. J. E. Lennard-Jones and], Activation
and Evaporation of Adsorbed Atoms, 267

Stm%légg (Dr. R. E.), Architect and Building Materials,

Strasburger (E. H.), Structure of Drosophila, 150

Strauss (Bettina), Das Giftbuch des Saniiq : eine Litera-
turgeschichtliche Untersuchung (Review), 128

Stromeyer (C. E.), [death], 173 ; [obituary article], 289

Strong (Dr. W. D.), Bay Islands’ Culture, Honduras, 34 ;
Cultural History in Nebraska, 543 ; Culture Sequence
in Nebraskan Archeology, 555

Bt.roy%rs (J. P. R. N.), Earth-Pressure on Flexible Walls,
8

Studebaker (Dr. J. W.), An Experiment in Political
Education, 749

Sturdy (R. 8.), awarded a Frank Smart prize of Cambridge
University, 79

Stutzer (Prof. 0.), und Dr. W. Fr. Eppler, Die wichtigsten
Lagerstitten der “Nicht-Erze”’. Band 6 (Review),
815

Subramaniam (K. C.), [Prof. 8. R. Rao and], Diamag-
netism of Thallium Single Crystals, 336

Subramaniam (M. K.), Seasonal Variation in Oogenesis
of a Hermit-Crab, 265

Subrahmanyan and others, Role of Organic Matter in
Plant Nutrition, 876

Suckling (Dr.), and P. Porteous, Water Softening at
Cambridge, 39

Siie (P.), Conductivity and Hydrolysis of the Sodium
Niobates, 43

Sugden (Prof. 8.), [Dr. J. K. Marsh and], Artificial Radio-
activity of the Rare Earth Elements, 102

Sullivan (J. W. N.), Science : a New Outline (Review), 851

Sumner (F. B.), Protective Colour Change (3), 408; and
D. L. Fox, Carotenoid Pigments in Fishes (3),
407

Susz (B.), [E. Briner, E. Rod and], Maximum Concentra-
tion of Ozone and of Nitriec Oxide at High Tempera-
tures of Endothermic Bodies, 1039

Sutherland (Dr. G. B. B. M.), elected a fellow and
appointed lecturer and director of studies in physical
sciences at Pembroke College, Cambridge, 654 ; and
Dr. W, G. Penney, Shape of the NO, Molecule, 146

Sutherland (Prof. H.), and Prof. H. L. Bowman, An
Introduction to Structural Theory and Design.
Second edition (Review), 625

Sutton (Dr. L. E.), awarded the Harrison memorial prize
for 1935 ; work of, 984

Swallow (M. G. 8B.), Recent Developments in Electrical
and General Engineering, 130

NAME INDEX

Sweet (A. J.), edited by W. P. Wright, Ornamental
Shrubs and Trees: their Selection and Pruning
(Review), 701

Swierczewska (Mlle. M.), [M. Centnerszwer and], Lower-
ing of the Boiling Point of a Ternary System by
Non-Volatile Substances, 845

Swietoslawski (W.), M. Wojciechowski and E. Sapiro,
Researches by the Boiling Point Method on the
Amount of Impurities in Succinic Acid, Proposed
as a Secon Thermochemical Standard, 845

Swinton (A. H.), [death], 290

Szafer (W.), Method of ‘Isopolles’ Applied to Researches
on the History of Trees and Forests, 845

Szent-Gydrgyi (Prof. A.), appointed director of the first
Chemical Institute and professor of organic chemistry
at Szeged, 511

Szilard (Dr. L.), Absorption of Residual Neutrons, 950

Szule (N.), Structure of the Electric Are, 311

Tabuteau (J.), Application of the Raman effect to the
study of the eis-trans Isomerism of the Methyleyclo-
hexanols, 964

Ta (Yeou), [Yeu Ki-Heng and], New Method for Studying
the Corrosion of Aluminium by Soda, 234

Taite (C.), [F. Forrest, H. Hobson and], Industrial Power
Supply, 471

Takahasi (R.), The Formosa and Quetta Earthquakes,
441

Taki (I.), A Warty Growth on the Head of Land-Snails,
399

Tannahill (T. R.), [R. A. Robb and], Lunar Atmospheric
Pressure Inequalities at Glasgow, 800

Tansley (Prof. A. G.), A Modern Description of World
Vegetation (Review), 587

Tarasov (N. J.), Celluloid Tubes for Sampling Cores of
Deep Sea Mud, 263

Tarr (F. G. A.), [Prof. E. F. Burton, J. O. Wilhelm and],
Thermo-electric Effect and the Supra-conducting
State, 141

Tate (G. H. H.), Hystricoid Rodents of the Neotropical

i 441

n,

Taylor (H. J.), Ray Tracks in Photographic Emulsions,
306 ; Radioactivity of Samarium, 719

Taylor (M. J.), [E. C. MacDowell, J. 8. Potter and],
Dependence of Protection Against a Transplantable
Mouse Leuksmia upon the Genetic Constitution of
the Immunising Tissue, 564

Taylor (Prof. T. Griffith), appointed professor of geo-
graphy in Toronto University, 447

Taylor (T. H. C.), with three sections by R. W. Paine,
The Campaign Against Aspidiotus destructor, Sign,

in Fiji, 94 .
Taylor (W.), and H. W. Lee, Development of the Photo-
hic Lens, 190

grap.
Taylor (W. H.), X-Ray study of Substituted Edingtonites,
920

Tchakirian (A.), and H. Volkringer, Raman Spectra of
the Bromine Compounds of Germanium and of Tin,
43

Teichmann (Dr. H.), A Simple Relay for Spark Counters
of the Greinacher Type, 871

Temkin (M.), Diffusion of Heavy Water into Ordinary
Water, 552

Temple (Prof. G.), The Fundamental Paradox of the
Quantum Theory, 179

Terzaghi (Ruth Doggett), Origin of Potash-rich Rocks,
688

Tetley (H.), Gorilla Skulls in the Bristol Museum,
642

Tetley (J. H.), Distribution of Nematodes in the Small
Intestine of the Sheep, 477

Thackeray (A. D.), Late Type Variable Stars, 764

Thadani (N. V.), The Mystery of the Mahabhirata. 5
vols. (Review), 813

Thakur (U.), A Prehistoric Discovery in India, 136

Thomas (Sir Charles Howell), The Imperial Mycological
Institute, 269 ; elected an honorary fellow of Queens’
College, Cambridge, 962



NAME INDEX

Thomas (Dr. E. N. Miles), and J. Hewitt, Molecular
Structure in Sisal, Coir and Oak, 69

Thomas (H. A.), A Method of Improving the Radio
Beacon, 959

Thomas (Dr. H. Dighton), The Economic Importance of
the Foraminifera, 130

Thomas (Dr. H. H), [obituary article], 95

Thomas (J. B.), Regulation of the Breathing of Lumbricus,
235

Thomas (P. E.), [R. Fosse, P. De Graeve and], Estima-
tion by Weight and the Identification by Elementary
Analysis of Small Quantities of Formol in very Dilute
Solutions, 348

Thompson (Prof. D'Arcy W.), elected president of the
Royal Society of Edinburgh, 715

Thompson (E.), Problem of a National Water Policy, 17

Thompson (Prof. J. McLean), State of flowering known
as Angiospermy, 309

Thompson (J.W.), and others, Infra-Red Spectrum of Hexa-
deuterobenzene and the Structure of Benzene, 680

Thomson (Prof. G. H.), Factorial Analysis of Human
Abilities, 34

Thomson (Prof. G. P.), [Prof. F. A. Paneth and], Attempts
to Produce Helium 3 in Quantity, 334

Thomson (Dr. J.), Initiation of the High-Frequency
Discharge, 300 ; An Introduction to Awmjcreghysics
(Review), 934

Thomson (Sir J. J.), conferment upon, of an honorary
doctorate by Reading University, 923

Thomas (J. A. Moy), elected a lecturer in vertebrate

eontology at Christ Church, Oxford, 41

Thorburn (A.), [obituary article], 710

Thorndike (Prof. E. L.), and others, The Psychology of
Wants, Interests and Attitudes (Review), 585

Thornton (R. L.), [E. O. Lawrence, E. McMillan and],
Transmutation by Deuterons, 839

Tho: (Prof. J. F.), and Dr. M. A. Whiteley, Thorpe's

ictionary of Applied Chemistry.  Supplement.

Vol. 2 (Review), 7

Thurnwald (Dr. R. C.), Black and White in East Africa :
the Fabric of a New Civilization. With a chapter on
Women, by Hilde Thurnwald (Review), 1004

Thurston (E.), [obituary article], 575

Tibal (Prof. A.), La Tchécoslovaquie : étude économique
(Review), 702

Tiercy (G.), Conservation of the Polytropic Character of
Thermodynamic Equilibrium in the Hypothesis of
the 8 Variable or § Variable, 845

Tillman (J. R.), and Dr. P. B. Moon, Selective Absorption
of Slow Neutrons, 66

Tillotson (E.), Bibliography of Seismology, 295

Timmis (G. M.), [8. SBmith and], A New Alkaloid of
Ergot, 259

Tincker (Dr. M. A. H.), After-Ripening and Germination
of Rose Seeds, 649

Ting (V. K.), Scientific Research in China : the Academia
Sinica, 208

Tishler (M.), [E. P. Kohler, J. T. Walker and], Resolu-
tion of an Allenic Compound, 764

Todd (A. R.), [Prof. G. Barger, F. Bergel and], A Crystal-
line Fluorescent Dehydrogenation Product from
Vitamin B,, 259

Tok (M.), A Remarkable Dipterous Insect, 762

Tolotti (C.), Typical Case of Dynamic Universes endowed
with Complete Symmetry about a Centre, 564

Topham (P.), Distribution of Forest Typesin Nyasaland, 403

Tournaire (Mlle. Arlette), and E. Vassy, Continuous
Spectrum of Deuterium, 1002

Townend (D. T. A.), and E. A. C. Chamberlain, Influence
of Pressure on the Spontaneous Ignition of Inflam-
mable Gas-Air Mixtures (4), 882

Townshend (H. W.), [N. M. Hunter and], Shipbuilding by
Waelding, 906

Trapnell (E. G.), Native Agriculture in Northern Rhodesia,

403

Travers (Prof. M. W.), Thermal Decomposition of certain
Gaseous Organic Compounds, 909

Treat (W. C.), [M. H. Elliott and], Hunger-contractions
and Rate of Conditioning, 564

XXIX

Tremblot (R.), A Contrast Star Photometer, 448

Trillat (J. J.), [J. Calvet, M. Paic and], Recrystallisation
of Pure Aluminium, 563

Trofimov (I. E.), [Dr. B. N. Sidorov, N. N. Sokolov and],
Forces of Attraction of Homologous Loci and Chromo-
some Conjugation, 108

Trombe (F.), Paramagnetism of Metallic Gadolinium
above its Curie point, 807 ; [G. Urbain, P. Weiss and],
Gadolinium, 234

Tronstad (Dr. L.), and H. Flood, Formation of Drops in
Super-saturated Vapour of Heavy Water, 476; J.
Nordhagen and J. Brun, Density of 100 per cent
Heavy Water, 515

Trouvelot (B.), and Grison, Variations of Fertility of
Leptinotarsa decemlineata with the Tuber Producing
Solanum consumed by the Insect, 1039

Tschopp (Dr. E.), Activity of Androstendione on the
Sexual Organs of the Male Rat, 258

Tsuboi (C.), Horizontal Distortion of the Earth's Crust
near Tokyo, 993

Tuplin (W. A.), Torsional Vibration : Elementary Theory
and Design Calculations (Review), 203

Turnbull (C.), Kelvin and the Age of the Sun, 761

Turner (A. W.), Life-History of the Organism of Pleuro-
pneumonia, 555

Turner (Lieut.-Col. C. J. R.), Scent and the Weather, 60

Tumg (Miss D. M.), [8. Burr and], Vernalisation of Seeds,

9

Turrill (Dr. W. B.), [Dr. E. Anderson and], Biometrical
Studies on Herbarium Material, 986

Twaddell (W. F.), Phonemes, 644

Twyman (F.), Spectrum Analysis, 609

Ubbelohde (A. R.), awarded the Dewar research fellow-
ship of the Royal Institution, 256 ; J. W. Drinkwater
and A. Egerton, ‘Pro-knocks’ and Hydrocarbon
Combustion, 882

Uber (F. M.), and T. H. Goodspeed, Micro-Incineration
Studies (1), 488

Uchida (H.), Colour Changes in the Eye of a Grasshopper,
481 ; [M. Uéno, T. Sakai and)], Crustacea of Jehol,
957

Uéno (Dr. M.), Japanese Fresh-water Cladocera, 918 ;
T. Sakai and H. Uchida, Crustacea of Jehol, 957

Ukhto: (Prof. A. A.), Physiological Lability and the
Act of Inhibition, 573

Ulrich (Prof. F.), [Prof. F. Béhounek, V. Santholzer and],
Radioactivity of Oil-Waters in Czechoslovakia, 910

Ulyott (P.), Biological Research in Relation to Water
Supply, 39

Unger (Dr. E.), Methods of Orientation in Ancient
Babylonia, 763

Ungley (Dr. C. C.), awarded a Leverhulme scholarship of
the Royal College of Physicians of London, 178

Unwin (Dr. J. D.), Sexual Regulations and Cultural
Behaviour, 149

Uppal (H. L.), [Dr. N. K. Bose and], Influence of an Up-
;tg-;am Sheet Pile on the Uplift Pressure on a Floor,

Urbain (G.), P. Weiss and F. Trombe, Gadolinium, 234

Urwick (Major L.), Executive Decentralisation with

ional Co-ordination, 651

Uvarov (Dr. B. P.), Locusts and Grasshoppers, 653 ;
conferment upon, of an honorary doctorate by
Madrid University, 729

Uyterhoeven (W.), and C. Verburg, Effects of the Periodic
Variation of the Concentration of the Neutral Atoms
of the Vapour in a Sodium Lamp with Alternating
Current, 807

Vajropala (K.), Guanine in the Excreta of Arachnids, 145

Valensi (G.), Oxidisability of Nickel, 693

Valenti (Prof. A.), Carob Flour as a Foodstuff, 190

Valentine (D. H.), appointed Frank Smart university
student in botany in Cambridge University, 692

Vanderwalle (R.), Mechanism of the Action of Heat in
Anti-Smut Disinfection of the Seeds of Cereals, 655
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Vandoni (R.), Disengagement of Nitrogen Monoxide
during the Decomposition of the Nitrocelluloses, 807

Van Overbeek (J.), Growth Hormone and the Dwarf Type
of Growth in Corn, 197

Varga (G.), [A. Chrétien and], Two New Compounds of
Titanium Tetrachloride and Hydrochlorie Acid, 731

Vartdal (H.), Bibliography of Greenland, 295

Vassy (E.), [D. Barbier, D. Chalonge and], Measurement
of the Reduced Thickness of Atmospheric Ozone
duri.ng the Polar Winter, 883 ; [Mlle. Arlette Tour-
naire and], Continuous Spectrum of Deuterium, 1002

Vaudet (G.), and R. Servant, Spectra of Exploded Wires
in the Extreme Ultra-Violet and the Schumann
Region, 406

Veblen (O.), A Conformal Wave Equation, 488

Vegard (Prof. L.), Structure of S8olid Oxygen, 720

Vellinger (E.), and G. Radulesco, Use of Cracked Spirit in
Internal Combustion Motors, 81 ; and J. D. Herren-
schmidt, Critical Temperature of Solution of Mineral
Oils, 883

Velluz (L.), Comparative Action of the Bile Acids on the
Tetanus and Diphtheria Toxins, 563

Venkatesachar (Prof. B.), and L. Sibaiya, Platinum Iso-
topes and their Nuclear Spin, 65; Iridium Isotopes
and their Nuclear Spin, 437

Venn (Dr. J. A.), Financial and Economie Results of State
Control in Agriculture, 387

Ven Ten (Dr. Elise van der), and others, Folk Dancing, 154

Verburg (C.), [W. Uyterhoeven and], Effects of the
Periodie Variation of the Concentration of the Neutral
Atoms of the Vapour in a Sodium Lamp with Altern-
ating Current, 807

Verlaine (L.), Analytical Character of Perception in the
Macaque, 655; (2), 8456

Vigoureaux (P.), [Dr. L. Hartshorn and], Unit of Force in
the M.K.S. System, 397

Villadolid (D. V.), and others, Fishes from the Philippine
Islands, 440

Villey (J.), [F. Rochefort and], New Type of Aviation
Motor, 883

Vincent (Hyacinthe), Streptococcsmia, with accounts of
some New Results of Serotherapy in this Infection,
844

Virtanen (Prof. A. 1.), and T. Laine, Chemical Nature of
the Amino Acids excreted by Leguminous Root
Nodules, 756

Vogel (Dr. J. G.), Activities of the Fuel Research Institute
of South Afriea, 255

Volkringer (H.), [A. Tchikirian and], Raman Spectra of
the Bromine Compounds of Germanium and of Tin, 43

Volmar 2{Y.), and B. Hansen, Aleoholysis of Olive Oil,
100

de Vries (Prof. Hugo), [obituary article], 133

Vysoky (Prof. H.), [obituary], 672

Vyssotsky (A. N.), [P. van de Kamp and], Analysis of
18,000 Proper Motions derived at the Leander
McCormick Observatory, 488

Vyvyan (M. C.), Growth Records on Fruit Trees, 800

Waché (X.), [P. Chevenard and], Accelerating Effect of a
Sinusoidal Mechanical Tension on the Changes in a
Hypertempered Iron-Nickel-Chromium-Carbon Aus-
tenite, 448 ; Acceleration of a Structural Reaction in
a Steel by the effect of a Mechanical Restraint, 963

Waddington (C. H.), and J. Kriebel, A ‘Dope’ for Embed-
ding Wax, 685

Wade (C. P. G.), Mechanical Cultivation in India, 293

Waguet (P.), Light Emission of Mercury Ares under High
Pressure, 563

Wald (G.), Pigments of the Bull Frog Retina, 832 ;
Visual Purple System in Marine Fishes, 913

Walke (H. J.), Positive and Negative Ions in the Primary
Cosmiec Radiation, 681 ; ,,K* and the Radioactivity
of Potassium, 7556

Walker (late Sir James), proposed establishment of a
memorial lecture in Edinburgh University, 827

Walker (J. T.), [E. P. Kohler, M. Tishler and], Resolution
of an Allenic Compound, 764

The

NAME INDEX

Wall (Dr. T. F.), Abnormal Magnetic Behaviour of Treated
Cobalt Wire, 397; Magnetic Testing of ‘Work-
Hardening' Steel Wires, 611

Wallace (Dr. T.), Cure for Lime-induced Chlorosis of
Fruit Trees, 111; [L. G. G. Warne and], Effect of
Rootstocks on the Nutrition of Apple Trees, 35

Walmﬁey (R.), awarded a Rockefeller travelling fellow-
ship, 64

Wambacher (Hertha), [Marietta Blau and], Sensitiveness
of Desensitised Photographie Films in Dependence on
Atmospheric Oxygen and on the Concentration of
the Desensitiser, 407

Ward (E. D.), awarded the John Winbolt prize of Cam-
bridge University, 524

Wardlaw (Dr. C.), and R. Leonard, Storage of Tropical
Fruit, 403

Wardlaw (Dr. C. W.), Diseases of the Banana and of the
Manila Hemp Plant (Review), 5

Wark (Dr. I. W.), and A. B. Cox, Coalescence in Stages
between Two Drops of a Liquid, 182

Warne (L. G. G.), and Dr. T. Wallace, Effect of Root-
stocks on the Nutrition of Apple Trees, 35

Warren (F. L.), [Prof. J. W. Cook, Prof. E. C. Dodds and],
Chemistry of (Estrogenic Substances, 912

Warring (R. C.), [P. Moon and], Visibility Distance of
Pedestrians, 62

Wataghin (G.), The Theory of Protons and Neutrons, 731

Watson, Jr. (F.), Origin of Tektites, 105

Watson (J. D.), Sewage Purification, 789

Watt (Sir James), [death], 135

Watt (R. A. Watson), Through the Weather House : or,
the Wind, the Rain, and Six Hundred Miles Above
(Review), 457

Watts (Prof. W. W.), Form, Drift, and Rhythm of the
Continents, 351, 369

Way (R. B.), Worlds in the Making (Review), 205

Webb (D. A.), Histology of Sponges, 993

Weber (Prof. M. C. W.), elected a foreign member of the
Royal Society ; work of, 14

Webster (K. C.), [E. G. Cox and], Structure of Cupric
Compounds, 112

Webster (T. A.), [Dr. O. Rosenheim and], Precursors of
Coprosterol and the Bile Acids in the Animal Organism,
474

Wedderburn (Dr. J. H. M.), Lectures on Matrices (Review),
595

Wegener (late Prof. A.), und Prof. K. Wegener, Vorles-
ungen iiber Physik der Atmosphare (Review), 163

Wegener (Prof. K.), [late Prof. A. Wegener und], Vorles-
ungen iiber Physik der Atmosphiire (Review), 163

Wegmann (C. E.), Caledonian Orogeny of North-East
Greenland, 725

Weidlein (Dr. E. R.), presented with the Chemical Indus-
try medal of the American section of the Society of
Chemical Industry ; Scientific Investigations of the
Mellon Institute, 789

Weigle (J.), Molecular Fields in the Liquid State, 273

Weil (L.), [G. Bruhat and], Rotatory Power of Quartz for
Rays Perpendicular to the Optic Axis and its Dis-
persion between 2537A. and 5780A., 964

Weill (R.), Studies of Nematocysts, 232

Weiss (Dr. J.), Photochemical Reactions connected with
the Quenching of Fluorescence of Dyestuffs by
Ferrous Ions in Solution, 794

Weiss (P.), [G. Urbain, F. Trombe and], Gadolinium, 234

Wells (H. G.), The New America : the New World (Review),
414

Wenger (P.), [C. Cimmermann and], Miero-Estimation of
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C. B. O. Mohr, 141

Beryllium : Nuclear y-Radiation of, F. Koch and F.
Rieder, 273 ; B-Radioactivity of, Absence of Natural
E. Friedlander, 487

Berzelius in Paris [1835], 156

Benzylcarbonyl Chloride, Action of, on Insulin and other
Proteins, W. E. Gaunt, G. Higgins and Dr. A. Wormall
438

Bibliothécaire, Role et formation du (Review), 280

Bihar Earthquake of 1934, The, J. B. Auden and A. M. N.
Ghosh ; N. Nasu, 485

Billingham Hydrogenation Plant, Opening of the, by
Mr. Ramsay MacDonald, 635

Binary System, Orbit of a Third Invisible Body in a,
F. Zagar, 526

Biochemical Progress (Review), 532

Biochemistry : Annual Review of, Edited by J. M. Luck.
Vol. 4 (Review), 632; in Relation to Therapeutics,
Sir Frederick Gowland Hopkins, 614

Bioklimatische Beiblitter der Meteorologischen Zeitschrift.
Band 1, Heft 3, 61

Biological Classification, The Meaning of, Dr. W, T,
Calman, 9

Biology at the Imperial Social Hygiene Congress, 116

Bird Sanctuaries in London, Report for 1934, 580

Birds, Daylight and the Feeding of, G. Marples, 188

Birkbeck College : Appeal for New Buildings, 615; Re-
building, 787 ; Past, Present and Future, 819

Birmingham University : Col. H. F. Humphreys appointed
professor of dental surgery, 524 ; Prof. K. N. Moss
elected dean of the faculty of science; Dr. E. L.
Hirst appointed reader in the chemistry of natural
products, 881

Birth Control and its Opponents, Dr. F. W. White
(Review), 458

Bismuth : Estimation of Small Percentages of, 332;
Plasticity of, Dr. W. F. Berg and L. Sandler ; Prof.
E. N. da C. Andrade, 915

Blood : Serum under the influence of Heat, Physicochem-
ical Study of the Changes Undergone by the, C.
Achard and A. Boutaric, 42; -Sucking Diptera,
Structure of the Proboscis in, B. Jobling, 145; B.
Jobling, 990; 8. K. Sen, 479 ; Coagulation of the,
as a Chain Reaction, Dr. H. J. Fuchs, 184 ; Group
Inheritance, Dr. J. Ff. Edwards and Dr. I. M. H.
Etherington, 297; Prof. J. B. S. Haldane, 432;
Dr. J. Ff. Edwards and Dr. 1. M. H. Etherington, 646

Blue : Crab, Musculature of the, Miss Doris M. Coghran,
34 ; Pigment, A New, 862

Bog-flow in Co. Clare, a Recent, G. F. Mitchell, 963

Boiling Point of a Ternary System, Lowering of the, by
Non-Volatile Substances, M. Centnerszwer and Mlle.
M. Swierczewska, 845

INDEX

Bombay Grasses, Blatter and McCann, 919

Bopyrids from Tanabe Bay, 8. M. Shiino, 799

Boron Monoxide, 8 Bands of, A. Elliott, 617

Boscia rehmanniana, Pest.,, Stem Structure of, R. S.
Adamson, 312

Bose Research Institute, Research at the, 556

Botanica, Chronica, Edited by Dr. F. Verdoorn. Vol. 1,
1935 (Review), 774

Botanical : Congress, Sixth International, Dr. A. B.
Rendle, 612 ; Nomenclature, International Rules of,
Dritte Ausgabe (Review), 699; Annual, A New
(Review), 774

Botanist in the Garden, the, Sir Daniel Hall (Review), 931

Botany as an Experimental Science in Laboratory and
Garden, Dr. Lilian J. Clarke (Review), 890 ; Experi-
mental (Review), 800; A Century of, 1835-1885-
1935, Prof. F. O. Bower, 938 ; 976

Botrytis spp., Relation of, to the ‘Chocolate Spot’ disease
of Beans (Vicia Faba), A. R. Wilson, 226

Box Testing Laboratory, New, 905

Bozzolo, Colore del, C. Jucei, 271

Bradley's, F. H., Psychological Principles, Prof. G.
Dawes Hicks (Review), 852

Brauner memorial lecture of the Chemical Society, Dr.
S. I. Levy, 826

Breccias of Chassenon (Charente), Origin ofthe, F. Kraut, 406

Brinkley, Dr. John, Death of [1835], 447

British : Agriculture, Future of, Sir John Russell, 199 ;
Association : at Dublin [1835], 196 ; 232; Norwich
Meeting of the, 248 ; Sir Josiah Stamp elected president
for 1936 ; other elections ; places for future meetings;
a Darwin Commemoration, 426 ; Seismological Com-
mittee, 544 ; Mathematical Tables, 580 ; 1936, appoint-
ment of sectional presidents, 980 ; Chemical Manu-
facturers, Association of : Dr. E. F. Armstrong elected
president of the, 640 ; Nineteenth Annual Report,
674 ; Electrical and Allied Research Association
Laboratory at Perivale, Opening of the, by the Duke
of Kent, 673 ; Empire Naturalists’ Association in
Jersey, Summer Meeting, 214 ; Industries and their
Organization, Prof. G. C. Allen. Second edition
(Review), 322 ; Medical Association, Annual Meeting
at Melbourne, 802 ; Museum : Bloomsbury, Recent
acquisitions at the, 543 ; Etruscan Forgery in the,
752 ; (Natural History): Recent acquisitions at the,
176 ; Galapagos Exhibition at the, 506; Recent
acquisitions at the, 712 ; 866 ; Plant Diseases, List of
Common Names of, 216; Pyrenomycetes, Life-
Histories of, C. G. C. Chesters, 441 ; Railways and
Steamships in 1835, 843 ; School of Archmology in
Jerusalem, P. L. O. Guy appointed director of the,
753 ; Scientific Instruments, Export of, to France,
601 ; Scientists of the Nineteenth Century, J. G.
Crowther (Review), 50; Speleological Association,
Formation of a ; Sir Arthur Keith invited to become
president, 178; Trees and Shrubs, Key to, C. T.
Prime and R. J. Deacock, 473 ; Vertebrates, List of,
253 ; Waterworks Association, Annual Meeting, 39 ;
Academy, Research and the, Prof. J. W. Mackail,
1022 ; Empire Cancer Campaign, Twelfth Annual
Report, 1016 ; Film Institute, Second Annual Report,
1021 ; Museum, E. J. Forsdyke appointed director
and prineipal librarian, 985

Broadcasting : and the Jubilee Naval Review, 97; in
India, 231 ; Religious, at the Eucharistic Congress, 471

Bronns, Dr. H. G., Klassen und Ordnungen des Tier-
Reich wissenschaftlich dargestellt in Wort und Bild :
Ela.nd 5: };Arthrop:ﬁia. Alht.. 4: l.i\1".31.{:hnoidcaa. und

einere ihnen nahegestellte Arthropodengruppen.

Buch 4: BSolifuga, Palpigrada. C. Fr. Roex.
Lief. 1. Lief. 2. Lief. 3. Lief. 4. Lief. 5 (Schlusslief-
erung des 4 Buches). Leif. 1-5; Band 4: Vermes.
Abt. 2: Aschelminthen, Buch 1: Rotatorien,
Gastrotrichen und Kinorhynchen. Bearbeitet von
A. Remane. Lief. 2 (Rotatorien). Lief. 3 (Rota-
torien), Lief. 4 (Rotatorien): Band 3: Mollusca.
Abt. 3: Bivalvia. F. Haas. Lief. 4; Band 3:
Mollusca (Weichtiere). Abt. 2 : Gastropoda. Buch 3 :
Opisthobranchia. H. Hoffmann. Lief. 1, 622
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TITLE

Bronze, Origin of, Prof. C. H. Desch, 342

Brussels University, Dr. E. Renaux nominated professor
of bacteriology, 923

Budapest University, tercentenary. of, conferment of
honorary degrees on Sir Charles Sherrington and Sir
F. Gowland Hopkins, 729

Bufo vulgaris, Larve of, Action of Bromine on the Growth
and Metamorphosis of the, V. Famiani, 1040

Building Research, Progress of, 1035

Bull Frog Retina, Pigments of the, G. Wald, 832

Bureau of Standards, Washington, Work of the, 270

Burma, Natural Gas Resources of, C. T. Barber, 611

Burnett, Gilbert Thomas, Death of [1835], 156

Business Training, Universities and, Dr. J. A. Bowie,
691

Butomopsis lanceolata, Kunth, Life-History of, B. M.
Johri, 338

Butter Carotenes, Grass and, Adsorption of, on Alumina,
A. E. Gillam and M. 8. el Ridi, 914; Catalase Test to,
Application of the, G. Cruess-Callaghan, 963

Butyl Aleohol in certain Fusel Qils, Presence of active
secondary, R. Dulou, 81

Cacao : The Diseases and Curing of, Prof. H. R. Briton-
Jones (Review), 5; Cultivation, Problems of, Sir
Geoffry Evans, 556

Calanus finmarchicus, Researches on, 342

Calcite, Thermal Expansion of, H. Saini, 273

Calcium : Quasi-Molecules of, in Dwarf Stars of Type M,
Absorption Continuum due to, Prof. B. Lindblad, 67 ;
Carbide, Action of, on Methyl Alcohol, Prof. A.
Contardi and Dr. B. Ciocca, 190; Fluorine and,
Induced Radioactivity of, Dr. O. R. Frisch, 220

Calculus, The, Prof. H. H. Dalaker and Prof. H. E.Hartig.
Third edition (Review), 892

Cambridge : Fens, Archmology in the, 290 ; Philosophical
Society, election of officers, 791 ; Rocking Microtome,
Jubilee of the, 256 ; Solar Physics Observatory,
Twenty-third Annual Report, 906 ; University : gift
by Sir John D. Siddeley; award of the Harkness
scholarship to Miss D. H. Rayner ; the Frank Smart
prizes to M. F. Mare, D. W. Ewer and R. 8. Sturdy, 79;
F. R. Parrington appointed demonstrator in zoology ;
Dr. R. Knox and Dr. G. P. McCullagh appointed
demonstrators in pathology ; award of the Marma-
duke Shield scholarship to G. W. Harris ; gift by Rev.
J. H.T. Perkins, 233 ; Dr. J. A. Ryle, appointment as
regius professor of physic in, 447 ; resignations and
retirements ; R. Passmore elected Gwynaeth Pretty
student and Dr. M. E. Adair John Lucas Walker
student ; E. D. Ward awarded the John Wimbolt
prize, 524 ; Dr. J. A. Ryle appointed regius professor
of physie ; H. Cary Gilson, N. M. V. Rothschild and
H. W. Melville elected fellows of Trinity College ;
Dr. G. B. B. M. Sutherland elected a fellow and
appointed lecturer and director of studies in physical
sciences at Pembroke College, 654 ; D. H. Valentine
appointed Frank Smart university student in botany ;
Prof. A. Hutchinson, Prof. J. Graham Kerr, Prof.
G. H. F. Nuttall and Dr. A. W. Rogers elected honor-
ary fellows of Christ’s College ; acceptance of Sir John
Siddeley's gift for aeronautical research, 692 ; grant
from the Balfour Fund to F. R. Parrington, 730 ; Dr.
T. 8. Hele elected master of Emmanuel College ;
P. H. Blair appointed an assistant lecturer in archm-
ology and anthropology in, 768 ; proposed memorial
to Prof. J. E. Marr; plans for a new High-tension
Laboratory for the Cavendish Laboratory, 805 ;
J. D. Boyd elected a fellow of Clare College, 881 ;
N. G. Hentley appointed Benn W. Levy research
student in biochemistry; 8ir C. J. H. Thomas
elected an honorary fellow of Queens’ College ;
C. W. Gilbert elected a research fellow of Jesus
College, 962; J. A. G. Haslam recommended for
appointment as assistant in research in the sub-
department of aeronautics, 1000

Camionale Genoa-Serravalle for Lorry Traffie, The, 62

Canadian Mineral Industry in 1934, 473

INDEX

Cancer : Cell, Proteins of the, C. Achard and M. Piettre,
883 ; Recent Research on, 1016

Cape Province, Organic Matter Content and Carbon-
Nitrogen Ratios of Some Semi-Arid Soils of the, W. E.
Isaac and B. Gershill, 157

Carbohydrates : Molecular Structure of, Prof. W. N.
Haworth, 380 ; Prof. W. N. Haworth and others,
767

C2, Be® and, The Masses of, Dr. H. S. W. Massey and Dr.
C. B. O. Mohr, 141

Carbon : Tetrachloride Vapour, Difiraction of X-Rays
and Electrons by, C. Degard, J. Piérard and Dr. W.
van der Grinten, 143; Suboxide, Preparation of,
A. Klemene, R. Wechsberg and G. Wagner, 450 ;
Heat of Sublimation of, Dissociation Energy of
Carbon Monoxide and the, H. Lessheim and Prof.
R. Samuel, 606 ; Monoxide : Dissociation Energy of,
and the Heat of Sublimation of Carbon, H. Lessheim
and Prof. R. S8amuel, 606 ; Dissociation Energy of,
F. Brons, 796 ; Energy of Dissociation of, P. Gold-
finger, W. Lasareff and B. Rosen, 1002

Carbonic Oxide-Oxygen Mixtures, Moist, Flame Speeds
during the Inflammation of, Dr. W. Payman and
Prof. R. V. Wheeler, 1028

Carcinogenic Hydrocarbons, Synthesis and Biological
Effects of, Prof. J. W. Cook (Bedson lecture), 788

Cargo Ship and Tanker Development, J. McGovern, 129

Carlsberg Foundation’s Oceanographical Expedition
Round the World 1928-30, ete.; Dana Report,
No. 1, etc., 445

Carnegie Endowment for International Peace, Division of
Intercourse and Education, Report for 1934, Dr. N.
Murray Butler, 309

Carob Flour as a Foodstuff, Prof. A. Valenti, 190

Carotenoid Pigments in Fishes, F. B. Sumner and D. L.
Fox (3), 407

Carotid Gland of the South African Bullfrog, Dr. G.
Eloff, 108

Carr and Price Reaction of the Fatty Acids of Cod Liver
0il after Vigorous Saponification, The, A. Emmerie,

183

Cars go Out of Control : How, an Analysis of the Driver’s
Reflexes, Prof. Y. Henderson, 864

v Cassiopeiw, Spectrum of, Changes in the, Dr. W. J. 8.
Lockyer, 151; 916

Cat, Wild, and Domestic Cat, J. C, Kirk, 992

Catalysis, Heterogeneous, Kinetics of, and of Enzyme
Action, Prof. E. C. C. Baly, 146

Catalytic Decomposition of Hydrocarbons, Effect of
Adsorbed Water on the (by a Molecular Beam
Method), O. Beeck, 1028

Catatonia, Surgical, H. de Jong and A. Gallinek, 235

Catfish, Common, Breeding Habits of, C. M. Breder, 838

Cathode, The Oxide-coated, M. Benjamin, 306

Cathodic Phosphorescence, Some Phenomena of, M.
Servigne, 157

CaveﬁExplora.tion: R. de Joly, 430 ; in Britain, Recent,

48

Cellulose : Nitration of, by Nitric Anhydride, R. Dalmon,
J. Chédin and L. Brissaud, 807 ; Pulp, 1014

Celsius, Linns=us and the Centigrade Thermometer, Dr.
N. V. Nordenmark, 365

Census Statistics, 1931, 255

Ceratolepis hamata, Loecalisation in the Intermediate
Waters of the Pacific of the little-known, L. Fage, 43

Ceratium, Biology and Variation of, 445

Cerin and Friedelin, N. L. Drake and R. P. Jacobsen, 726

Ceylon : Marine Biology in, A. H. Malpas, 471 ; Geology
of, J. 8. Coates, 556

Chemical : Induction, A. Skrabal, 44 ; Industry, Past and
Future of, Dr. E. F. Armstrong (Medallist’s address
to the Society of Chemical Industry), 212 ; Thermo-
dynamics, The Fundamentals of, Dr. J. A. V. Butler.
Part 1: Elementary Theory and Electrochemistry.
Second edition (Rewview), 244 ; Industry, Society of,
American section of the, presentation of the Chemical
Industry medal to Dr. E. R. Weidlein, 789 ; Formu-
lary, The. Editor-in-chief: H. Bennett. 2 Vols.
(Review), 816



TITLE

Chemie : -Ingenieur, Der, Herausgegeben von A. Eucken
und M. Jakob. Generalregister fiir Band 1-2 (Review),
625 ; organischen, Theoretische Grundlagen der,
Prof. W, Hiickel. Band 2. Zweite Auflage (Review),
702

Chemischen Physik, Hand- und Jahrbuch der, Heraus-
gegeben von A. Eucken und K. L. Wolf. Band 1,
Abschnitt 1: Theorien des Aufbaues der Materie.
1: Die Grundlagen der Quantentheorie, H. A.
Kramers ; Band 6, Abschnitt 2: Elektrische Leit-
fahigkeit. A: Gase, W. Hanle; B: Fliissigkeiten
und Lésungen, H. Ulich; C: Nichtmetallische
Kristalle, W. Flechsig ; Band 6, Abschnitt 3: Posi-
tive Korpuskularstrahlen. A : Verhalten von Alpha-
Strahlen bein Durchgang durch Materie, H. Pose;
B: Kanalsirahlen und ihre Wechselwirkung mit
Materie (einschliesslich Massenspektroskopie), R.
Wierl; Band 9: Die Spektren Entstehung und
Zusammenhang mit der Struktur der Materie.
Abschnitt 1 : Atomspektren, H. Kuhn (Review), 125 ;
Band 6, Abs. 1A, J. Hengstenberg und K. Wolf
(Review), 778 ; Band 6, Abs. 1B, O. Fuchs und K. L.
Wolf (Review), 816

Chemisches, Anorganisch, Praktikum, Prof. W. Manchot
(Review), 739

Chemist, The, and the Community, W. M. Ames, 83

Chemistry : Institute of, Dr. B. Dyer, 11; Physical, A
Text-Book of, Dr. J. Newton Friend. Vol. 2 (Review),
51; and Citizenship, 83 ; Research Board, Work
of the, 1934, Prof. G. T. Morgan, 230; Applied :
Origins and Development of, Prof. J. R. Partington
(Review), 277 ; The Beginnings of, Dr. J. W. Mellor
(Review), 277; Physical, Experimental, Prof. F.
Daniels, Prof. J. H. Mathews and Prof. J. W.
Williams. Second edition (Review), 495 ; Surface :
Dr. N. K. Adam, 499 : Photoelectricity and, A. H.
Wilson (Review), 589 ; Teaching of, N. F. Newbury
(Review), 593 ; of Antiquities, Prof. J. R. Partington,
688 ; Imorganic, An Introduction to, Dr. 8. Prakash
(Review), 778; Teaching of, Prof. A. Smithells
(Harrison memorial lecture), 788 ; Organic, A Text-
Book of, Historical, Structural and Economic, Prof.
J. Read. Becond edition (Review), 891 ; Elementary
Textbook of, with Laboratory Experiments, J. J.
Guenther (Review), 892

Cheshunt Experimental Station,
Report, 294

Chesney’s, Col., Expedition, Progress of, [1835], 118

Chlc.a.%ol University, gift to, by the Rockefeller Foundation,
4

Twentieth Annual

Chicks, Dietary Hmmorrhagic Disease in, H. J. Almquist
and E. L. R. Stokstad, 31

China : Reptiles of, Turtles, Crocodilians, Snakes, Lizards,
C. H. Pope (Review), 204; Scientific Research in,
the Academic Sinica, V. K. Ting, 208; Tectonic
Framework of, Prof. J. 8. Lee, 268 ; Science v. Super-
stition in, 310 ; Western, Arch@ological Research in,
346

China’s Geographic Foundations : a Survey of the Land
and its Peoples, Dr. G. B. Cressey (Review), 533

Chinese : Loess Deposits, Prof. G. B. Barbour, 150;
Starling in America, T. H. Scheffer and C. Cottam,
227 ; Art: Edited by Leigh Ashton (Review), 854 ;
International Exhibition of, 878

Chirocephalus, Function of the Labral Glands in: Miss
K. W. Nicholson and Prof. C. M. Yonge, 608 ; Prof.
H. G. Cannon, 758

Chloropentammine Cobaltic Chloride, Redetermination of
the Solubility of, F. J. Garrick, 1027

Choline Esters, Unstable, in Invertebrates, Oceurrence of,
Dr. Z. M. Bacq, 30

Christian : Art, Early, in the British Isles, J. B. Calkin,
155 ; Doctrine, Human Origin and, Dr. W, D. Lang,
168

Chromatophores ¥ What Are the Resting and the Active
States of, G. H. Parker, 197

Chromosome : Micelle, the, and the Banded Structure of
Chromosomes in the Salivary Gland, Dr. Dorothy M.
Wrinch, 68; Conjunction, Homologous Loci and,

INDEX XXXVii
Forces of Attraction of, Dr. B. N. Sidorov, N. N.
Sokolov and I. E. Trofimov, 108; Behaviour and
Protein Pattern, 786 ; Disjunction, Crossing Over
and, Dr. 8. Gershenson, 834 ; Dr. C. D. Darlington,
8356

Ciliate Protozoa from the Cacum of the Indian Elephant,
Two Remarkable, C. A. Kofoid, 488

Cinema : Industry, a Statistical Survey of the, 8. Rowson,
983 ; in Education, the, a Handbook for Teachers,
D. C. Ottley (Review), 1007

Cinematograph and the School, the (Review), 1007

Cinematography : Lumiére and the Invention of, 803 ;
Technicolor Process of, Lenses Employed in the,
H. W. Lee, 879 .

Citizenship, Chemistry and, 83

Citrus, é}enus, Mycorrhizal Habit in the, Dr. M. C. Rayner,
51

Civil : Engineers, Institution of : Awards of the, 715;
Journal of the, 865; Service Examinations, Every-
day Science in, Dr. H. Dingle, 866

Civilisation: and the Growth of Law, Dr. W. A. Robson
(Review), 815; and its ‘Crises”, F. 8. Marvin
(Review), 1008

Civilization, The Source of, G. Heard (Review), 1008

Cladocera, Japanese Freshwater, Dr. M. Uéno, 918

Cleopatra’s Temple at Armant, Sir Robert Mond and
O. H. Myers, 798

Cliff Scenery, Preservation of, Dr, Vaughan Cornish, 637

Coal : Geological Research on, Prof. H. G. A. Hickling,
381; Some Geological Aspects of Recent Research
on, Prof, H. G. A. Hickling, 817; Resources, Our
Nation’s, Sir Harold Hartley, 828 ; Hydrogenation :
of, 856; the Development of, by Imperial Chemical
Industries, Ltd., K. Gordon, 855; Some Geological
Aspects of Recent Research on, Prof. H. G. A.
Hickling, 858 ; -Miner, Energy Output of the, Prof.
K. N. Moss, 998

Coalescence in Stages Between Two Drops of a Liquid,
Dr. I. W. Wark and A, B. Cox, 182 ; Dr. M. Katalinie,
915

Coals, the Classification of, Dr. Marie C. Stopes, 33

Cobalt : Amalgam, Oxidation of, F. P. Dwyer and J. W.
Hogarth, 693 ; Wire, Treated, Abnormal Magnetic
Behaviour of, Dr. T. F. Wall, 397; Nickel and,
Induced Radioactivity of, J. Rotblat, 515

Coconut Scale in Fiji, Biological Control of, Dr. A. D.
Imms, 94

Cod Liver Oil: the Carr and Price Reaction of the Fatty
Acids of, After Vigorous Saponification, A. Emmerie,
183 ; Toxicity of, L. L. Madsen, C. M. MeCay and
L. A. Maynard, 1033

Coffee Plantations, the Climate and Eco-climates of, T. W.
Kirkpatrick, 111

Coir, Sisal and Oak, Molecular Structure in, Dr. E. N.
Miles Thomas and J. Hewitt, 69

Colbatch, Sir John, Prof. D. F. Fraser-Harris, 291

Colchester : Excavation at, 251 ; Further Discoveries at,
330 ; Romano-Celtic Temple at, 427

Cold Spring Harbor, N.Y., Genetics af, 446

Cold-storage Plant in Madrid, O. Rhunke, 138

Coleoptile Growth as Affected by Auxin, Aging and Food,
F. W. Went, 617

College Library Administration in Columbia, Missouri,

405

Colloid Osmotic Pressure of the Body Fluids of Marine
Animals, Dr. P. Meyer, 757

Colloidal Solutions, Metallic and Organic, Absorption
Spectra of, and the Absorption of Metallic Films,
A. T. Williams, 807

Colloids : Swelling of, Prof. H. Staudinger and E. Huse-
mann, 523; Thixotropie, Prof. H. Freundlich, 922;
Chemical Action caused by Neutrons and Gamma
Rays and the Effects of these Agents on, Prof. F. L.
Hopwood and J. T, Phillips, 1026

Colonial Office Appointments, 64 : 431; 602;
791; 949

Colorado, U.8.A., Stone Age Culture in, Dr. F. H. H.
Roberts, Jr., 903

Colorimeter, A New Type of, J. Wouda, 235

256 ;



TITLE

Colour : of the Positive After-Image of a Colour, Dr. F. W.
Edridge-Green, 302; Reactions of Tartarie, Citric
and Aconitie Acids, O. Fiirth and H. Herrmann, 450

Columbus, Landfall of : Lieut.-Comdr. R. T. Gould, 559 ;
Possible Bearing of a Luminous Syllid on the Question
of the, L. R. Crawshay, 559

Combustion Research, Fifty Years of, Prof. W. A. Bone
(William Young memorial lecture), 637

Commonwealth Fund Trustees, Report for 1935, 805

CO Molecule, Dissociation Energy of the, B. Rosen, 226

Company Promotion, Exploitation of Science in, 861

Complex : Numbers, Graphical Representation of, W. F.
Floyd, 224 ; Compounds, C. Duval, 234

Condensation Reactions, Polymerisation and, Prof. E. K.
Rideal, 626 ;

Conduct, a Psychology of (Review), 585

Conifers : Pollination Mechanism in, Prof. J. Doyle and
Miss Mary O'Leary, 40; in New Zealand, Apho-
mopsis Disease of, T, T. C. Birch, 189 ; of the Bali-
para Frontier Tract, Assam, Dr. N. L. Bor, 230

Constants : Annual Tables of, 17; in Use in Physics,
Mesarﬁng of Certain, late Sir Richard T. Glazebrook,
08

Constellations, A Guide to the, Prof. 8. G. Barton and
Prof. W. H. Barton, Jr. Second edition (Review), 89

Consumers, The Outlook for, 1019

Consummption in Man and Animals, [1835], 405

Continents, Form, Drift, and Rhythm of the, Prof. W. W.
Watts, 369

Cookery : A New Technique in, A. F. Dufton, 796 ; R. O.
Hall and L. Hall, 955

Cooke’s Illustrations of British Fungi, Indax to, A. A.
Pearson, 546

Co-operative Buying, 428

Co-zymase, 0xidnt1va Inactivation of, with Schardinger
Enzym tions, Dr. F. Lipmann, 913

Copepod Hab1tat a New and Important, C. B. Wilson,
1031

Copepods : Adriatic, Malformation in, Dr. F. Friichtl,
724 ; Calanoid, Swimming and Feeding of Certain,
A. G. Lowndes, 800

Copper : Minerals of Kinsenda (Belgian Congo), M
Gysin (2), 81 ; Magnetism of, Prof. 8. R. Rao, 436 ;
Properties of, Influence of Sulphur on the, W.
Broniewski and W. Lewandowski, 448 ; Oxide Films
Showing Interference Colours, Electrical Conductivity
of, Prof. F. H. Constable, 517 ; Deposits, Origin of,
C. 8. Ross, 876 ; Electrolytic Deposit of, Practically
Instantaneous Action of Certain Colloids on the,
P. Jacquet, 1001; and Ammonium, Crystalline
Parameters of the Double Bromide of, A. Silberstein,
1002 ; -Beryllium Alloys, Modulus of Elasticity of
the, L. Guillet, Jr., 1002 ; Sulphate, Pentahydrated,
Decomposition of, by Heat, O. Binder, 1038

Coprosterol, Precursors of, and the Bile Acids in the
Animal Organism, Dr. O. Rosenheim and T. A.
Webster, 474

Corn, the Growth Hormone and the Dwarf Type of Growth
in, J, Van Overbeek, 197

Cornish : Pumping Engine, Trial of a, [1835], 806; Engines
Preservation Fund, 829
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Phosphatide Autocomplex Coacervates as Ionic Systems
and their Relation to the Protoplasmic Membrane,
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Hertha Wambacher, 407 ; Photometry, an Error in,
J. Lagrula, 1038 ; Plates, Chromatic Sensibility of
Ordinary, Analytical Representation of the, P.
Rossier, 1039

Photography, Stereoscopic, a Note on, Dr. J R. Baker,
193
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extrémes, Tome 4. Marguerite Moreau-Hanot
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Photosynthesis : the Rate of, Dr. W. O. James, 220 ;
Kinetics of, Prof. E. C. C. Baly, 34

Phycomyces, Nitrogenous Metabolism of the, Role of
Vitamin B in the, W. H. Schopfer, 273

Physical : Society, The, Reports on Progress in Physics
(Review), 49; Reality, Quantum Mechanics and,
Prof. N. Bohr, 65; Units and their Dimensions, Sir
Joseph Larmor, 548 ; Science, Symbols and Nomen-
clature in, 840

Physicists, Industrial, Training for, 254

Physics : International Conference on, London, 1934,
2 Vols. Reports on Symbols, Units and Nomen-
clature (Review), 49; Progress of (Review), 49; in
Chemistry (Review), 125; Intermediate, Dr. C. J.
Smith., Second edition (Review), 205; Modern,
Philosophy of (Review), 354 ; Nuclear, Lord Ruther-
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Matter in, Subrahmanyan and others, 876; Lipo-
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Plato’s Theory of Knowledge: the Theaetetus and the
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Poland, Nature Protection in, 752
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Positrons : Emission of, from a Thorium-Active Deposil,
Prof. A. I. Alichanow, A. I. Alichanian and M. S.
Kosodaew, 475 ; from Radioactive Sources, Emission
of, Prof. A. 1. Alichanow, A. I. Alichanian and M. 8.
Kosodaew, 719
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Potash-rich Rocks, Origin of, Ruth Doggett Terzaghi, 688

Potassium : in the Presence of Sodium, Gravimetric
Miero-estimation of, by means of Chlorplatinic Acid,
C. Cimmermann and C. Rzymowska, 81 ; Chloride, Heat
Capacity of, from 2-3° to 17° K., Prof. W. H. Keesom
and C. W. Clark, 235; Lactate, Expansion of Films
of Myosin on, 8. A. Moss, Jr., Prof. E. K. Rideal and
E. C. Bate Smith, 260; Radioactivity of, Dr. K.
Sitte, 334 ; Todide, Antagonistic Effect of, in Baldness
due to Thallium Acetate, O. V. Hykes and F. A.
Diakov, 685; Radioactivity of, ,,K# and the, H. J.
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Potato : in the Mountainous Regions of Moroceo, Indi-
genous Cultivation of the, E. Miége, 81; Influence
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E. Miége, 119

Potatoes in Vietoria, Brown Rot Disease of, B. J. Grieve,
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Pre- a;ld Protohistoric Sciences, International Congress of,
428

Precision Gauges for Interchangeability, Principle and
Design of, R. J. Foster, 18

Prehistoric :  Archmology and Sir Ray Lankester, J.
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Primordial Ocean : The, an Introductory Contribution to
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and Dr. E. B. Wilson, 972 ; Theory, Geometry and
Relativity, T. Hosokawa ; K. Morinaga, T. Sibata,
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tion of, M. Prost, 349

p-Quinone and Related Compounds, Electrical Moments
of, D. L1. Hammick, G. C. Hampson and G. I. Jenkins,
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A. Pongratz and R. Seka, 450 ; Spectrum : of Heavy
Water, R. Ananthakrishnan, 551 ; of Nitric Anhy-
dride, J. Chédin, 731; of Liquid Heavy Water,
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(Review), 529

Research : the Pathfinder of Science and Industry, T. A.
Boyd (Review), 244

Resorcinol, a Molecular Map of, Dr. J. M. Robertson, 755
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Psychologieal Approach to the Problem of, Dr. C. S.
Myers, 740 ; h, Progress in, 841

Rockefeller: Medical Fellowships, awards to Prof. D. F.
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Yorkshire,

INDEX Lvii

award of Royal medals to Prof. C. G. Darwin and
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of the Albert medal to Sir Robert Hadfield, Bt., 58 ;
of Canada, annual meeting; presentation of the
Flavelle medal to Dr. F. T. Shutt; award of the
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translation, edited by Dr. R. F. Dunbrook and Dr.
V. N. Morris (Review), 321; Yield, Prediction of,
H. Gunnery, 800; a Toxic Emanation from, Dr. K.
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St. Andrews University : foundation by Mrs. Low of a
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1034 ; Dr. F. C. Steward, 1035

Salts, Transport Numbers of, L. G. Longsworth, 344

Samarium, Radioactivity of, Prof. H. J. Taylor, 719

S:Lnnoa. Insects of, 217 ; Prof. P. A. Buxton, 343
aq: Das Giftbuch des, eine Literaturgeschichtliche
Untersuchung, Bettina Strauss (Review), 128

San Diego Natural History, 579

Sandjak Waters, Dissolved Salts in the, V. Frolow, 769

Saturated Fatty Aleohols and Ethylene Hydrocarbons,
Diffusion Spectra (Raman Effect) and Infra-Red
Absorption Speectra of, A. Andant, P. Lambert and
J. Lecomte, 525

Sawflies, a New Family of, and the Genera of the Cephidsm,
R. B. Benson, 992

St. Thomas’s Hospital, Anatomy Department of, 827

Scent and the Weather, Lieut.-Col. C. J. R. Turner, 60

Schardinger Enzyme Preparations, Oxidative Inactivation
of Co-zymase with, Dr. F. Lipmann, 913

Schmidt and the Eels : Danish Eel Investigations during
Twenty-five Years, 820
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School : Dietaries, Prof. H. E. Armstrong, 749; and
Museum in London Education, 787

Schools, the, and Pre-Medical Studies, 706 ; Dr. G. R. de
Beer; W.J.R. D, 874

Science : Modern, the Foundations of, Sir William
Dampier (Review), 85 ; Museum : Harrison’s Chrono-
meters at the, 216 ; Report of the, for 1934, 255;
Air Transport Exhibition at the, 863; News a
Century ago, 41; 79; 118; 156; 195; 272; 310;
348; 405; 447; 562 ; 486; 524; 616; 654 ; 693;
730 ; 768; B06; 843; 882; 923; 963 ; 1000; Ser-
vice in London, A, 542 ; Technology and Philosophy
in the 16th and 17th Centuries, A History of, Prof. A.
Wolf, with the Co-operation of Prof. F. Dannemann
and A. Armitage (Review), 85; Modern, Philosophy
and, Dr. H. Jeffreys; Prof. H. Levy, 106; the
Dissemination of, Watson Davis, 176; Modern
Philosophy and, Prof. GG. Dawes Hicks, 183 ; and
Culture, Part 1, 214 ; and Philosophy (Review), 239 ;
Modern, Philosophy and, Dr. H. Jeffreys, 261;
and Leadership in Industry, 313 ; and the Human
Temperament, Prof. E. Schridinger. Translated,
and with a biographical introduction, by Dr. J.
Murphy ; ditto, Translated by Dr. J. Murphy and
W. H. Johnston (Review), 354; Social, 409 ; and
Population Problems, Sir Arnold Wilson, 427;
Interpretation of, Sir Richard Gregory, Bt., 558 ;
and the Public Mind, Dr. B. C. Gruenberg (Review),
583 ; the Interpretation of, R. Brightman (Review),
583 ; in the Making, G. Heard (Review), 583 ; Forth-
coming Books of, 599 ; and Political Responsibility,
733 ; A New Outline, J. W. N. Sullivan (Review),
851 ; Exploitation of, in Company Promotion, 861 ;
and Social Needs, Prof. J. 8. Huxley (Sir Halley
Stewart Trust lecture, 865; Everyday, in Civil
Service Examinations, Dr. H. Dingle, 866 ; Human-
istic, 885; and the Supernatural, a Correspondence
between Arnold Lunn and Prof. J. B. 8. Haldane
(Review), 888 ; in Modern Life, Sir Frederick Gowland
Hopkins, 893 ; Ultimate Values of, Dr. J. C. Merriam,
944 ; in the Public Press, 948; Museum, Watt
Bicentenary Exhibition at the, 1020

Sciﬁrgoeg, Boundaries of the, Dr. B. H. Knight (Review),
7

Scientific : and Technical Books, Recent, July 27, iii;
August 31, iii; September 28, v; October 26, v;
November 30, iii ; December 28, iii ; Books, Quarterly
List of, 829 ; Literature, Publication of, Watson Davis,
579; Management: and Social Problems, 45;
A. P. M. Fleming and others, 114 ; Research in China :
the Academia Sinica, V. K. Ting, 208 ; Publication be
Controlled ? Should, Prof. T. D. A. Cockerell, 222 ;
and Industrial Research, Advisory Council to the
Committee of the Privy Council for, Dr. W. H. Mills,
Lord Riverdale, Prof A. Robertson and H. B.
Shackleton appointed members of the, 716 ; Surveys,
Co-ordination of, E. W. Fenton, 751

Scoreggy, William, the R.R.S., 1934-35, G. W. Rayner,

0

Scottish : Varved Clays, Dating of, Baron de Geer, 611 ;
Marine Biological Association, Millport, Report for
1933-34, 638

Sedimentation, Report of U.S.A. Committee on, for
1932-34, 545

Seismology, Bibliography of, Dr. F. J. W. Whipple, 138 ;
E. Tillotson, 295 ; Recent Advances in, Dr. F. J. W.
Whipple, 782

Selenium : Vapour, Molecular Spectrum of, B. Rosen and
M. Désirant (2), 655 ; Oxide, SeO, Emission Spectrum
of the, L. Bloch, E. Bloch and Choong Shin-Piaw,
924

Sensory Hairs in the Ear, Movement of, R. E. Bowen,
120

Seralbumins, Crystallisation of, Prof. R. Wernicke, 30

Serbian Gypsy Cult of the Anvil, Dr. A. Petrovi¢, 799

Sewage Purification, J. D. Watson, 789

Sex : Edueation in Schools, Dr. E. P. Phillips, 41 ; Hor-
mone Group, Synthesis in the, Dr. A. Cohen, 869

Sexes, Equivalence of the (Review), 124

INDEX

Sexual : Regulations and Cultural Behaviour, Dr. J. D.
Unwin, 149 ; Fusion in Hymenomycetes, Cytological
Significance of the Nature of, Prof. 8. R. Bose, 873

Shansi, China, Archwological Investigations in, C. W.
Bishop, 508

Sheep in Australia, Cobalt and ‘Coast Disease’ of, Marston
and Lines, 518

Sheffield University : Dr. F. Davies appointed professor
of anatomy, R. T. Percival lecturer in metallurgy
(founding), and J. 8. Bennett assistant lecturer in
metallurgy (founding), 79 ; J. MacD. Croll appointed
lecturer in bacteriology, M. Shaw assistant lecturer
in mechanical engineering and Dr. E. 8. Duthie
demonstrator in pathology, 118 ; Prof. C. J. Patten
and Prof. M. H. Phillips appointed emeritus professors;
Dr. H. A. Krebs appointed lecturer in pharmacology ;
H. E. Collins lecturer in mining ; Dr. M. Ritchie
assistant lecturer in chemistry ; J. Harwood research
assistant in fuel technology; Dr. J. W. Rogers
Ironmongers’ Company research fellow, 768 ; title of
honorary lecturer in physics conferred on Dr. W. H.
George ; H. T. Protheroe appointed assistant lecturer
in metallurgy (founding) ; grant from the Rockefeller
Foundation, 1000

Shellac : Research on, 545 ; its Production, Manufacture,
Chemistry, Analysis, Commerce and Uses, E. J.
Perry (Review), 589

Shipbuilding by Welding, N. M. Hunter and H. W.
Townshend, 906

Ships, Construction of, Developments in the, J. D.
Christie, 129

Shrubs and Trees: Ornamental, their Selection and
Pruning, A. J. Sweet. Edited by W. P. Wright
(Review), 701

Siberia, Eastern, Ranges of, Prof. V. A. Obruchev, 919

Sign Language as a Form of Speech, Sir Richard Paget,
Bt., 981

Silanes, Preparation of, W. C. Johnson and 8. Isenberg,
401

Silkworms, Colour Inheritance in, 271

Silver : Nitrite, Thermal Dissociation of, M. Centnerszwer
and T. Checinski, 157 ; Nitride, Crystalline Structure
of, M. Bassiére, 844

Sisal, Coir and Oak, Molecular Structure in, Dr. E. N.

© Miles Thomas and J. Hewitt, 69

Sites of Scientific Interest, Preservation of, Prof. P. G. H.
Boswell, 388

Skeletal Movement, A New Type of, Dr. W. K. Spencer,
679

Sky: in August, the, 140;
October, 547

‘Slow Neutrons’, Velocity of, Dr. O. R. Frisch and E. T.
Serensen, 258

Smithfield ‘N’ Culture, C. van Riet Lowe, 693

Smoke : Abatement Society, National, Annual Conference,
at Bristol, 651; in the West Riding of Yorkshire,
Damage caused by, Dr. A. G. Ruston, 651

Snake-bite in the U.8.A., Dr. T. 8. Githens, 470

Social : Problems, Scientific Management and, 45 ; Science
409 ; Institutions, An Interpretation of, Dr. A. C.
Haddon (Review), 581; Secience Investigation, A.
Blair, 607 ; Conditions : Scientific Methods and the
Advance of, Life and Leisure in London (Review), 695

Society, Mechanism of, 275

Sociology in the United States (Review), 584

Sodium : Niobates, Conductivity and Hydrolysis of the,
P. Siie, 43; Migration of, on Tungsten, R. C. L.
Bosworth, 74 ; Magnesium and, K-series of, Dr. V.
Kunzl, 437

Soil Science, International Congress of, 139; 307; 546

Sokoto Province, Fossil Fishes of, Dr. E. T. White, 876

Solar : Radiation, Measurement of, H. L. Wright, 73 ;
Magnetism, Dr. G. E. Hale, 703 ; Rays (Ultra-Violet),
Action of, on the Skin, and the Accumulation of
Cholesterol, A. H. Roffo, 731 ; System, the, and its
Origin, Prof. H. N. Russell (Review), 932 ; Origin of
the, Dr. H. Jeffreys (Review), 932; Activity and
Radio Transmission, 947 ; Radiation and Weather
Studies, Dr. C. G. Abbot, 959

in September, 333; in
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Solid and the Liquid States, Continuity of the, Prof. J.
Frenkel, 167

Solomon Islands, Conventionalisation of Design in the,
Dr. T. A, Joyce, 304

Solutes, Molecular Polarisation of, and Dielectric Constant
of Solvents, Dr. R. J. W. Le Févre, 181

Solution, Molecular Polarisation in, Dr. R. J. W. Le
Févre, 190

Solutions in an Electric Field, Optical Rotatory Power of,
Prof. J. Kunz and A. McLean, 795

Solvents, Dielectric Constant of, Molecular Polarisation
of Solutes and, Dr. R. J. W. Le Févre, 181

Sommerfeld’s Theory of Ground Absorption, Negative
Attenuation of Electromagnetic Waves and, Dr. 8. R.
Khastgir, D. N. Chandhuri and B. Sen Gupta, 605

Sooty Mould Fungi, Miss Lilian Fraser, 150 ; 1032

Sorghum : Observations on, G. N. R. Ayyangar and V. P.
Rao; G. N. R. Ayyangar and P. V. Hariharan, 73 ;
B-Glucosidase of, C. Antoniani, 306

Sound Transmission Measurements at the Bureau of
Standards, Recent, V. L. Chrisler and W. F. Snyder, 344

South : Sir James, and Christ’s Hospital Boys [1835],
654 ; and East: Africa, Archmology in, Prof. T. F.
Dreyer, 872; African Stone Age Typology, T. P.
(’Brien, 475; 760 ; Africa: Native Races of, The
Musical Instruments of the, Prof. P. R. Kirby
(Review), 3; A Plea for the Establishment of a
National Research Council and for the Limitation
of a National Research Policy in, Prof. M. M. Rindl,
789 ; Interesting New Fishes from, J. L. B. Smith,
807 ; African: Stone Age, Cultural Succession in
the, 58; Protectorates and British Pledges, 96 ;
Bullfrog, Carotid Gland of the, Dr. G. Eloff, 108 ;
Fishes, J. L. B. Smith, 687 ; Association, Earl of
Clarendon to be President for 1935-36 ; presentation
of the South Africa medal and grant to Dr. E. P.
Phillips and the British Association medal and
grant to Miss Margaret Orford, 789; Australia:
Mining in, 332 ; Mining Legislation in, 545 ; -Eastern
Union of Scientific SBocieties, Annual Congress, 155 ;
-West Africa, Flora of a High Mountain in, J. V. L.
Rennie, 157 ; Africa: Prehistoric Research in, 981 ;
Archmological Research in, 998 ; African Ricciacesm,
Studies in, A. V. Duthie and 8. Garside (1), 1039

Soviet Stratosphere Research, 16

Soviets, Archmological Investigation Under the, 714

Spahlinger Tuberculosis Vaccine, 1022

Spaniodon elongatus, a Noteworthy Specimen of, E. 8.
Hills, 235

Spanish Academy of Medicine, legacy to the, by Prof.
Ramon y Cajal, 431

Spark Counters of the Greinacher Type, A Simple Relay
for, Dr. H. Teichmann, 871

Special : Areas (England and Wales), First Report of the
Commissioner for the, 323 ; Libraries and Information
Bureaux, Association of, Twelfth Annual Conference,
558 ; Library Work, Training for, J. D. Cowley, 558

Species : -Hybrid, A Fertile, M. B. Crane, 35; Problem,
The, Prof. F. Balfour-Browne, 382; Prof. H. L.
Hawkins, 574 ; Problem, the, K. Fagri, 954

Spectra of SeO and SeO,, Dr. R. K. Asundi, M. Jan-Khan
and Prof. R. Samuel, 642

Spectrum : Biological Effects of Different Regions of the,
Dr. L. H. Flint and E. D. MeAlister, 561 ; Analysis,
F. Twyman, 609 ; Dr. H. Dingle, 684

Speech Sounds, Overlapping of, Prof. E. W, Secripture, 759

Speed : and Engineering, A. J. Grant, 366; Prof. B.
Melvill Jones, 464 ; 496

Spektroskopie, Prof. K. W. Meissner (Review), 457

Spelmological Research in Great Britain, Proposal for, 98

Spheres in a Viscous Liquid, Measuring the Velocity of
Fall of, M. M. Ghali, 234

Spidglésé Sense-Organs of, B. J. Kaston ; H. Blumenthal,

Spin in Detonation, the Phenomena of, 974

Spiral Orbits and the Law of Recession, Dr. V. V., Narlikar
and K. V. Sastry, 515

Sponges : New, from the Puerto Rican Deep, Dr. M. W.de
Laubenfels, 73 ; Histology of, D. A. Webb, 993

INDEX lix
‘Spot’ Tests and Delicate Analysis, Reagents for, B. D. H.,
Litd., 100

Squirrels, American Ground, and Pneumonic Plague,
Dr. W. H. Kellogg, 762

Star: Hot Carbon, Spectrum of a, L. Berman, 401;
Photometer, a Contrast, R. Tremblot, 448 ; New,
Calculation of the Initial Radius of a, P. Rossier, 845

Stars : New Theory of the Motions of the, J. Schilt, 74 ;
B, with Emission Lines, Absolute Magnitude of, H.
Mineur, 234 ; New, Character and Causes of, 501 ;
The Binary, Dr. R. G. Aitken, Second edition (Re-
view), 590 ; The Realm of the (Ride Hvizd), 752 ; Late
Type Variable, A. D. Thackeray, 764

Statistical Tests, H. J. Buchanan-Wollaston, 182 ; Prof.
Karl Pearson, 296 ; Prof. R. A. Fisher, 474 ; Prof.
Karl Pearson, 550 ; H. J. Buchanan-Wollaston, 722 ;
Prof. E. 8. Pearson, 833

Statisties, Official, Guide to Current,
Kingdom, 1934, 546

Steam Turbines, C. 8. Bradshaw, 520

Steamships of Great Britain [1835], 310

Steel: Wires, ‘Work-Hardening’, Magnetic Testing of,
Dr. T. F. Wall, 611; Acceleration of a Structural
Reaction in a, by the Effect of a Mechanical Con-
straint, P. Chevenard and X. Waché, 963

Steels : Chromium, Dr. R. H. Greaves (Review), 243;
Stainless, The Book of. Edited by E. E. Thum.
Second edition (Review), 243; Stainless and Chrom-
ium (Review), 243

Stellar : Parallax, Observations of. Vol. 2, 229 ; Paral-
laxes, General Catalogue of, Schlesinger. Second
edition, 229; Atmosphere, Structure of a, W. H.
Christie and 0. C. Wilson, 267

Stereoscopic Photography : A Note on, Dr. J. R. Baker,
193; J. van Zuylen ; Dr. J. R. Baker, 551

Sterols, Acetylcholine and, in Tissues, Interaction
between, Dr. G. 8. Carter and Dr. L. W. Mapson, 143

Stone : Age: Survivals in Ireland, C. B. Whelan, 72;
Typology, South and East African, T. P. O'Brien,
760 ; Implements of the Adelaide Tribe of Aborigines
now Extinct, W. Howchin, 555

Strainers, Prevention of Clogging of, in Rearing Aquatic
Organisms, Dr. Ll Lloyd, 646

Strangeways Research Laboratory, Report for 1934, 368

Stratosphere : Air of the : Composition of the, A. Lepape
and G. Colange, 81 ; Presence of Water Vapour and
Carbon Dioxide in the, A. Lepape and G. Colange,
197 ; Helium Content of the, Prof. F. A. Paneth and
E. Gliickauf, 717; Threefold Coincidences in the,
Vertical Intensity of Cosmic Rays by, Prof. E.
Regener and G. Pfotzer, 718

Strawberry ‘Yellow-edge’ Virus, Aphid Transmission of,
A. M. Massee, 73

Stream Field Studies, Direct, New Device for, and its
Application, P. Neményi, 649

Streptococcwemia, Remarks on, with Accounts of some
new Results of Serotherapy in this Infection, Hya-
cinthe Vincent, 844

Stress : and Elasticity, Dr. W. A. Scoble and others, 520 ;
Lower Yield Point of, 579

Stresses, Alternating, Strength of Metals under Combined,
Dr. H. J. Gough and H. V. Pollard, 919

String Games for Beginners, Kathleen Haddon (Mrs.
O. H. T. Rishbeth), 510

Structural Theory and Design: an Introduction to,
Theory, Prof. H. Sutherland and Prof. H. L. Bow-
man. Second edition (Review), 625

Structures, Stability of, J. S. Wilson, 568

Strychnos Henningsii, Alkaloids of, M. Rinal and M. L.
Sapiro, 312

Study of X-Rays, J. D. Bernal (Review), 661

Subject Index to Periodicals, 1934 (Review), 596

Submarine Navigation Experiments [1835], 348

Substituents, Influence of, on Organic Reactions: a
Quantitative Relationship, Dr. G. N. Burkhardt, 684

Suecinic Acid, Researches by the Boiling Point Method on
the amount of Impurities in, proposed as a Secondary
Thermochemical Standard, W. Swietoslawski, M.
Wojeiechowski and E. Sapiro, 845

of the United
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Siidamerikas, Geologie, Prof. H. Gerth (Review), 128

Sugar : Beet, Pests and Diseases of the, F. R. Pether-
bridge and H. H. Stirrup, 189 ; Cane, Cut, in Egypt,
Deterioration of, Dr. Rosenfeld, 725

Sulphite Waste Liquor, Rate and Extent of Anwrobic
Decomposition of, by Bacteria of Sea Bottom Mud,
B. 8. Henry and A. M. Partansky (2), 120

Sulphur : Action of, on Silver, R. Dubrisay, 563 ; Vapour,
Absorption Spectra of, L. d'Or, 1038

Sulphuryl Diamide (Sulphamide), Reactions of, Dr. F. C.
Wood, 837

Sumatra : its History and People, E. M. Loeb; The
Archaology and Art of, A. Heine-Geldern (Review),
664

Sun: Kelvin and the Age of the, C. Turnbull, 761;
Forthcoming Eclipse of the, in U.8.8.R., 830

Sunspot : A Recent, 18; An Active, 333 ; A Naked-Eye,
791 ; Another Large, 907

Sun’s Chromnaphere, Oxygen in the, T. Royds, 606

Supply and Demand, Equalising, Capt. H. Macmillan, 947

Supra-conducting State, Thermo-electric Effect and the,
Prof. E. F. Burton, F. G. A. Tarr and J, 0. Wilhelm,
141

Surface Tension of Viscous Substances such as Tars and
Bitumens, Measurement of the, A. Léauté, 311

Suspension flowing through a Tube of Circular Section,
Settlement from a, W, B. Morton, 924

Sussex : Weald, Iron Age Site on the, 8. E. Winbolt, 214 ;
Duke of, and the Royal Society [1835], 806

Swanley Horticultural College, Dr. Margaret 8. Smith
appointed lecturer in agricultural chemistry and
physics, 233

Swimming Baths and Pools, Cleanliness in, 984

Swine, Inbreeding of, R. E. Hodgson, 265

Switzerland : Noxious Insects of, Statisties, J. and L.
Deshusses, 1039

Symbols : Units and, Prof. A, V. Hill, 222 ; and Nomen-
clature in Physical Science, 840

Syphilis : Experimental, Y. Manouelian, 197; or the
French Disease, G. Fracastoro. With a translation,
notes and appendix, by H. Wynne-Finch (Review),
586

Szeged, First Chemical Institute, Prof. A. Szent-Gyorgyi
appointed director of the, and professor of organic
chemistry at, 511

Table-Poultry, Production, 228

Tanganyika Territory: Windbreaks in, C. J. W. Pitt-
Schenkel, 510 ; Mining in the, 1022

Tanning, Modern Theories of, Dr. D. Jordan Lloyd, 443

Tars : and Bitumens, Capillary Ascent of, A. Léauté, 448 ;
Capillary Separation of, A. Léauté, 731

Tautomeric Selenazoles, Absorption Spectra of, Prof. R. F.
Hunter, 1030

Tchécoslovaque :
(Review), 702

Technical : College Buildings, Report on, 215 ; Education,
Industry and, Oliver Stanley, 902

Technies and Civilization, L. Mumford (Review), 282

Tectites of Indo-China without Figured Forms, A. Lacroix,
234

Tektites, Origin of, F. Watson, Jr., 105

Telephone Developments, New, 1021

Telescope : Through My, Astronomy for all, W. T. Hay
(Review), 322; Mirrors, Cellular Construction of,
A. Couder, 769

Television : in Germany, 61 ; in the Cinema, Capt. A. G.
West, 98; in Great Britain, 252; Transmission,
High-definition, 579 ; in Australia, 715

Tell Duweir, Excavations at, 19034-35, 113

Tell el-Armana, 1934-5, 485

Temperament : in Industry, Dr.
Nature of, S. Biesheuvel, 312

Temperature and Living Matter, Prof. J. Bélehridek
(Review), 412

Tepe Gawra, Iraq, Excavations at, C. Bache, 149

Terbium, Atomic Weight of, Dr. F. W. Aston; Dr. J. K.
Marsh, 112

La, étude économique, Prof. A. Tibal

May Smith, 215;

INDEX

Termites, F. P. Jepson, 652

Tetanus and Diphtheria Toxins, Comparative Action of
the Bile Acids on the, L. Veleuz, 563

Thallium Single Crystals, Diamagnetism of, Prof. 8. R.
Rao and K. C. Subramaniam, 336

Thames : Gravels, Fossil Human Occipital Bone from,
A. T. Marston, 637 ; River, Estuarial Embankments
of the, Dr. B. Cunningham, 637; Dam the, 904;
Gravels, Fossil Human Occipital Bone from, K. P.
Oakley and Dr. L. 8. B. Leakey, 916

Therapeutic Substances, Additional regulations relating

to, 601

Thermionic Valves, Miniature, B. Salzberg and D. G.
Burnside, 877

Thermo : -Electric Effect and the Supra-conducting

State, Prof. E. F. Burton, F. G. A, Tarr and J. O.
Wilhelm, 141 ; -Couple Standardisation, W. F.
Roeser and H. T. Wensel, 177 ; -Compressors, Energy
Yield of, J. Rey, 311

Thermodynamic Equilibrium in the Hypothesis of the
0 Variable or B Variable, Conservation of the Poly-
tropie character of, G. Tiercy, 845

Thermodynamical Relations for a Simple System, Deri-
vation of, Prof. A. Norman Shaw, 441

Thermodynamics of a Gas, Application of Statistical
Mechanics to the, Georgette Schouls, 81

Thiohydrazides, Constitution of the, M. H. Wuyts and
Mlle. A. Lacourt, 235

Thixotropie Colloids, Prof. H. Freundlich, 922

Thorium B, Adsorption of, Positive and Negative Carbon
Surfaces by, H. R. Kruyt and T. Kruyt, 235

Thorpe’s Dictionary of Applied Chemistry. Supplement,
Prof. J. F. Thorpe and Dr. M. A. Whiteley. Vol. 2
(Review), 7

Three-Carbon Tautomerism, Mechanism of, Dr, D. J. G.
Ives and Dr. H. N. Rydon, 476

Thunderstorms and Atmospherics in South Africa,
Relation between, D, B. Hodges and Dr. B. F. J.
Schonland, 1039

Thyroid Glands, Entire, Culture of, A. Carrel and C. A.
Lindberg, 311

Tiedemann, Prof., in Edinburgh [1835], 616

Timber in the Box- -making and Coal-mining Industries, 653

Timbers, Indian, Air Seasoning of, Dr. 8. N. Kapur, 725

Tin Monoxide, Formation of Mixed Crystals with, E.
Hayek, 273

Titanium : Trichloride, Anhydrous, Preparation of,
M. Billy and P. Brasseur, 43 ; Protactinium with,
Co-precipitation of, Mlle. H. Zavazziano, 80 ; Tetra-
chloride and Hydrochloric Acid, Two New Compounds
of, A. Chrétien and G. Varga, 731

Titanothere Remains from the Sespe of California, C.
Stock, 488

Tobacco Leaf, Disease of ‘Wildfire’ in the, Variations of
the Physiological Ratios in correlation with the,
H. Legatu and L. Maume, 525

Tomato : Virus Diseases, English and Canadian, Drs.
G. C. Ainsworth, G. H. Berkeley and J. Caldwell, 400 ;
New Virus Diseases of, Dr. Kenneth Smith, 839

Tongue, The, as a Primitive Sense Organ, Prof. D. Katz,
111

Toronto University, Prof. T. Griffith Taylor appointed
professor of geography in, 447

Torsional Vibration : Elementary Theory and Design
Calculations, W. A. Tuplin (Review), 203 ; Problems,
Practical Solution of, W. K. Wilson (Review), 203

Tortugas Laboratory, Research in the, 580

Toxikologische Mikroanalyse, Prof. L. Rosenthaler
(Review), 973

Transport, Scientific Research in, Lord Rutherford, 997

Travancore, Zoological Gardens of, 470

Tree-Swallows, Survival in, W. Weydemeyer, 399

Trees, The Contribution of, to National Health and
Efficiency, R. St. Barbe Baker (Chadwick lecture), 713

Tressé Iron-Age Megalithic Monument, The, Miss V. C. C.
Collum, 265

Tripterodon, Playfair, The genus, J. L. B. Smith, 312

T'riturus, Gill Formation in the Embryo of, M. Ich]kawa.
481
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Tropical : Plant Diseases, Dr. E. J. Butler (Review), 5;
Forest Types, Succession of, Dr. Burtt Davy, 403

Truth, The Search for, Prof. E. T. Bell (Review), 493

(Trypanosoma equiperdum), Effect of Low Temperature
upon osomes, in Mammals, Dr. N. Kalabuchov
and L. Levinson, 553

Tsetse Fly Control, Report on, 601

, Migration of Sodium on, R. C. L. Bosworth, 74

Tiipfelreaktionen, Qualitative Analyse mit hilfe von,
Dr. F. Feigl. Zweite Auflage (Review), 89

Turbine Practice, High-Pressure, 579

Twins, Identical, Dr. J. A. F. Roberts, 72

U,0,, Electrolytic Method of preparing Thin Deposits of,
M. Francis, 616

Uca pugilator, Colour Changes in, 8. P. Carlson, 769

Unemployment, Science and, J. M. Kennedy, 748

Unit of Force in the M.K.8. System, Dr. L. Hartshorn and
P. Vigoureux, 397

Units and Symbols, Prof. A. V. Hill, 222
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Pasteurization of Milk

HE heat-treatment, or ‘pasteurization’, of
milk before consumption has in the past
been the subject of controversy, but as a result
of much research and inquiry during the last
few years, this measure has come to be gener-
ally accepted as the best solution of the several
problems presented by the use of raw untreated
milk, particularly that of the transmission of
infections. Detailed criticism of the application of
the pasteurizing process to the general milk supply
was, however, formulated by Sir Arnold Wilson
in his recent presidential address to the Central
Council of Milk Recording Societies of England
and Wales last March, and some of the points he
raises merit consideration.

It is suggested that the “principal, if not the
only, reason” why pasteurization is practised is
that it makes it possible to transport large quan-
tities of milk from great distances, and to market
it several days after production, in competition
with fresh milk. Whatever may have been done
in the past, we believe that to-day such a state-
ment is inaccurate. Some 90-95 per cent of
London’s milk is pasteurized, and the large bulk
of this is conveyed in the raw state and treated
after arrival, and we question whether anywhere
now ‘large quantities’ of milk are pasteurized for
purpose of transport.

Compulsory pasteurization, which has been
advocated in some quarters, is viewed with grave
concern as being likely to upset present economic
conditions, with the deprivation of a number of
farmers of their means of livelihood. The Report
of the Committee on Cattle Diseases is quoted in
support, and the important qualifying paragraphs
(Nos. 155-160) are criticised ; the reactions that
might be caused by such a measure are not con-
sidered to be solved by the suggestions made. Dr,
Norman Wright, director of the Hannah Dairy Re-
search Institute, surveyed this subject in 1931, how-
ever, and concluded that the effect of compulsory
pasteurization, were it introduced (and this would
probably be only in the larger urban areas), would
be to eliminate the casual producer-retailer from
large cities, to the advantage of the general body of
milk producers, the established producer-retailer
eventually becoming the chief purveyor of high-
grade raw milk from tuberculin-tested herds.
Moreover, this seems to be the experience in New
York State, where compulsory pasteurization is
general, though the growth of tuberculosis-free
herds in Great Britain, where State assistance is
lacking, to reach the American standard of freedom
from tuberculous infection, would be lamentably
slow under present conditions. In this respect,more
State assistance is an urgent need in Great Britain,
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It has been proved beyond doubt that the infec-
tions transmissible by milk—tuberculosis, typhoid
fever, scarlatina, diphtheria, undulant fever and
others—are destroyed by efficient pasteurization.
The risk of tuberculous infection (occasionally
other infections also) has, unfortunately, been
increased of late by the introduction of the
hygienic system of conveyance of milk in bulk,
3,000 gallons or so, in glass-lined road- and rail-
tanks, for, should any portion of the milk in such
a tank be infected, the whole will become infected.
In the case of tuberculosis, in particular, this risk is
a real one, for the bulk-milk is necessarily the mixed
milk of a number of cows, some of which under
present conditions will almost inevitably be in-
fected with tuberculosis. @ Whereas, before the
present system of bulk transport, only at most some
8-10 per cent of samples of milk tested contained
the tubercle bacillus, Minett and Pullinger and
Pullinger, respectively, found that of 43 and 63
samples of rail-tank bulk supplies examined, every
one contained living tubercle bacilli. Undulant
fever (Brucella) infection was also frequent. It
is noteworthy that all these samples, examined
after efficient commercial pasteurization, were
entirely free from living tubercle bacilli and
Brucella, certainly a tribute to the value of the
process. Sir Arthur Newsholme says in his recent
book “Fifty Years in Public Health” : “It is for
this reason [pasteurization] that milk outbreaks
of acute infectious diseases are much rarer now
than in the past”.

Some 1,500 deaths annually in Great Britain
may reasonably be ascribed to bovine tuber-
culous infection, and it is admitted that human
beings may contract tuberculosis from milk and
milk produets, Sir Arnold Wilson appears to
argue that because the mortality from tuberculosis
transmitted by milk is so insignificant compared
with the mortalities from other forms of tuber-
culosis and from other diseases, it may be ignored—
“We cannot avoid all dangers : we should aim at
excluding the greatest, and the bovine [tubercle]
bacillus is shown to be among the least”. But
this view does not take into account the increased
risk of infection with the bovine tubercle bacillus
introduced by the present system of bulk transport.

The possible damage that may be done to the
nutrient qualities of milk by pasteurization re-
quires consideration. It is alleged that the vitamin,
calcium and phosphorus contents are diminished,
and the general nutrient qualities are lessened.
It may be admitted that, in the case of infants
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subsisting on complete diets of cow’s milk,
pasteurized milk does seem to be deficient and
to require supplementing as regards vitamins anqd
salts, but there is no body of evidence conclusive
of the relative merits of raw and pasteurized milk,
and the subject demands further investigation,
For children the bulk of whose nutritive require.
ments is satisfied from sources other than Im.lk;
Stirling and Blackwood state that there are no
good grounds for the belief that pasteurized milk
is a less valuable component of the diet than raw
milk (Bull. 5, Hannah Dairy Research Inst1tutell\
and Prof. J. C. Drummond, in a series of a
experiments, failed to detect any evidence thaf
pasteurization adversely affects the nutritivg"
value of milk.

Milk pasteurization, if carried out, ought to be
efficient and free from any possible source of
failure. The recognised system consists in heating
the milk to a temperature of not less than 145° Em
and not more than 150° F., and maintaining at
this temperature for 30 minutes, after which it is
cooled. It is obvious that to hold a large volume
of milk, it may be up to 500-1,000 gallons in the
large plants, within two or three degrees of &
particular temperature for half an hour, entails
the use of an apparatus the thermal control of
which must be one of delicacy and exactitude.
If any portion of the whole bulk of the milk n
maintained at less than the proper temperature
for the requisite time, disease germs may escape
destruction ; if the temperature rises above the
limit, the ‘cream line’ may be damaged, and an
excessive proportion of the lactic organisms, which
bring about souring and curdling, be destroyed,
so that the milk does not sour normally on keeping,
but undergoes undesirable changes that are not
apparent to the consumer. It should be emphasised,
however, that the modern commercial pasteurizer
has reached a high state of perfection, and pro-
vided that the plant is properly laid out in the
first instance, it can easily do what is required
without risk of failure. The statement has been
made that pasteurized milk is more liable in the
home to become infected than raw milk, presum-
ably because of the destruction of the inhibiting
lactic organisms, but the widespread system now
in use of retailing pasteurized milk in bottles
or other containers must minimise any such
problematical risk.

There can be no doubt that at the present time
pasteurization is often carried out inefficiently:
The Cattle Diseases Committee was so impressed
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by the evidence given before it of the importance
of securing efficiency for this process that it
recommends in its report that pasteurization of
milk should be permitted only in plants the design
of which has been officially approved, that have
been tested on erection to ensure that they con-
form to the approved design, and are frequently
inspected and tested during working by an officer
of the sanitary authority. This officer would need
to possess knowledge of the practical working of
pasteurization plants and of their construction, if
he is to carry out his duties of inspection, testing
and supervision properly. The information required
by officers of local authorities for this purpose
has in the past been largely lacking, but is now
provided in a report by Sir Weldon Dalrymple-
Champneys, just issued by the Ministry of Health
(“The Supervision of Milk Pasteurising Plants.”
Reps. Pub. Health and Med. Subjects, No. 77.
London : H.M. Stationery Office, 1935. 1ls. 3d.
net). In this, the construction of premises and
general ‘lay-out’ of a plant are first described, and
then the constituent parts and mode of working
are detailed. Considerable space is devoted to
the important subject of thermal control, tem-
perature recorders and thermographs, with dia-
grams and description of these. The subject of

African

The Musical Instruments of the Native Races
of South Africa

By Prof. Percival R. Kirby. Pp. xix4285+73
plates. (London : Oxford University Press, 1934.)
35s. net.

THE present volume will be welcomed by all
concerned with native music, but particularly
by anthropologists, for the twofold interest its
subject presents. Musical instruments, on one side,
have always been a favourite object for ethno-
logical studies, because as products of handicraft
they are part of a people’s material culture, and
by magic and religious functions they play at the
same time a prominent réle in tribal life. The
most ancient culture forms, on the other side,
are found surviving among those primitive races
who have been compelled to retire into the remotest
and least accessible regions, for example, the
Fuegians, the Tasmanians, the Andaman Islanders,
the Vedda in Ceylon, or the Bushmen in the
Kalahari. It is true that in South Africa this
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bottle cleansing is also considered, and finally—
most important for the supervising officer—a
tabulated description is given of the principles of,
and points to be noted in, the inspection of a
pasteurizing plant.

The fear expressed in the past by many medical
officers of health and others that pasteurization,
by increasing the keeping qualities of milk, would
lead to less cleanly production, has not been borne
out in practice, and it is probably correct to say
that the present standard of hygienic milk pro-
duction is higher than it ever was.

Viewing the subject as a whole and in its wider
aspects, under present conditions the efficient
pasteurization of milk appears to have much to
commend it, and the advantages to the com-
munity outweigh the reputed disadvantages.

Sir Arthur Newsholme is of the opinion that so
far from discarding or limiting the pasteurization
of our milk supplies, the process should be ex-
tended, for he says: “The time is ripe for com-
pulsory supervised and standardised pasteurisation
of all milk supplies. This would reduce to a
minimum the distribution of disease germs
by milk, including especially the distribution
of milk containing tubercle bacilli of bovine
origin”’.

Music

isolation even of the most primitive tribes, namely,
Bushmen, Hottentots and Bergdama, has since
long been far from complete, extensive tribal
migrations, or smaller movements, particularly
of Bantu negroes, having from time immemorial
chequered the map of racial and cultural dis-
tribution. This very distribution, however, is
the safest, if not the only, basis for a reconstruction
of the early history of the country, that is, the
history before the arrival of the European ex-
plorers.

Prof. Kirby, known as a distinguished specialist
from his earlier contributions to scientific
periodicals, has attempted to collect, and to
present in this book, as comprehensive a material
as possibly can be collected in our days. Living
in Johannesburg, he had the opportunity during
nine great and many smaller excursions into
native territory, not only to watch the native
musicians, to obtain first-hand information and
to collect several hundreds of their instruments,
but also to learn to play them himself, which, of
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course, is the best way to a complete understanding.
Besides, he was assisted in his inquiries by quite
an army of able helpers ; and for supplementary
information he has consulted the literary sources
from Fr. Jodo dos Santos (1586) onwards, and
compared the instruments which he collected
with the specimens in South African and European
museums,

Thus, the author has succeeded in compiling
an almost complete inventory of musical instru-
ments found south of the Cunene-Limpopo line,
comprising under the term ‘musical instruments’
—as the ethnologist is bound to do—any device
for sound-production.  The instruments are
minutely described, and profusely illustrated by
excellent photographs. The technique of playing
is explained with the help of musical examples
(partly transcribed from phonographic records).
A description of the social function of every type,
of its ritual, magic or other meanings, and of the
occasions of its use, is included, and the distribution
among the tribes of South Africa as well as the
history so far back as it is possible to go on the
evidence of early writers and native tradition, is
traced for every instrument.

The only thing likely to be regretted by ethno-
logists is the lack of physical measurements of
the tuning of such instruments as xylophones or
reed pipe series; for coincidences in absolute
pitch (expressed in vibration numbers) have
proved the safest guide in tracing back the instru-
ments to their very origin. Thus the African
xylophones, at least the types with calabash
resonators, are related to their prototypes in
south-eastern Asia and Indonesia not only by
their similar shape, playing technique and the
characteristic musical scales to which they are
tuned, but even by very identity of pitch,

Out of the almost inexhaustible wealth of de-
tailed information we owe to Prof. Kirby’s work,
only a few examples may be selected, which most
strikingly show its value for comparative ethno-
logy. The Venda in northern Transvaal have a
large bowl-shaped wooden kettle-drum with pegged-
on diaphragm (which in itself is an Asiatic way of
fastening) ; when they use it, for example, in their
initiation ceremonies, the drum is suspended on
the horizontal pole of a frame by means of ropes
tied to two of the four drum handles, which are
fitted in an ornamental band carved round the
drum. Now, the suspension, the style of this
carved wave ornament and the four-legged
‘handles’, which are called ‘frog’s knee’ by the
Venda—all these details closely resemble the
so-called ‘bronze drums’ of China and Tonkin, on
the plate of which invariably four plastic frogs
are placed on the outermost circle of relief orna-
ments, marking the cardinal points. (In fact,
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the eastern Asiatic ‘bronze drums’ are more o
less hour-glass shaped and have, apart from thy
frogs, also ‘ears’ fixed on the side. For both thes
traits there are parallels in the drums of thg
Barotse and other tribes in the southern Cong
basin.)

Drums of this kind are also played in pairs
by a man and a woman respectively, in connexior
with the reed pipe dances which form an integra
part of that most important sacrificial rite whicl
the Venda perform for their royal ancestors ir
the sacred groves where they are buried. Thi
rite is at the same time a fertility cult to secure
the new crops. A similar ritual at harvest time i
performed for the spirits of departed women.
chiefs, who haunt a certain bamboo bush at
sacred place, guarded by special taboos. From
this particular type of bamboo, that is, from the
‘female’ rods which are hollow (whereas the ‘male
rods are solid) the pipe-sets are cut, and tuned
by an old man to whom this function is entrusted
the pipe ensembles and dances being a royal
prerogative. The leader of the orchestra keeps
the instruments, together with the drums and other
sacred implements, in the council hut, and is
responsible for them to the chief.

We may feel doubtful as to whether a series of
stopped pipes distributed among different players—
which apart from South Africa is found in Central
and East Africa, Lithuania and Upper Burma—
should be regarded as a precursory form or as a
variant of panpipes. But there is no doubt that
in their social function, as exemplified by the
Venda customs, there is a striking resemblance to
a tradition from the classical land of ancestor
worshippers, China. It refers to the very be-
ginnings of Chinese civilisation. Hoang Ti, one
of the five mythical emperors, ordered, as tradition
has it, his minister Ling Lun (that is, ‘master of
music’) to institute the right foundations of music.
Ling Lun went to a certain place far in the west,
where the appropriate kind of bamboo grew, and
cut the male and the female series of pipes, tuning
them to the pitches of the tones which he heard
sung by a couple of pheenix birds. The standard-
pitch pipes, which by their length represent the
basis for the Chinese system of measurement as
well, were kept until recently in the Ministry of
Measures and Music under the superintendence of
one of the Imperial princes. The ancient Chinese
pitches still survive on modern panpipes, for
example, in Oceania and South America, and on
xylophones, for which they must have been
adopted originally from the panpipes. For the
Venda the real standards seem to be not the pipe-
sets, but rather, as Prof. Kirby suspects, a very
old set of xylophone slabs. It was, in fact, a Venda
xylophone by which the reviewer was first led to
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the discovery of the identity of African and
Asiatic pitches.

Certain queer types of South African instruments
are the product of contact with the various forms
of foreign influence. The old Hindu bar-zither,
which was played rested on the left shoulder, with
its resonator up and the peg down, is popular with
many South African tribes. Here it is still held
in the old way, but the original gourd-resonator
has more recently been exchanged for a paraffin
tin, and instead of plucking the string one uses
a miniature friction-bow. The instrument is thus
made to resemble an Arabic fiddle from the Sudan,
held upside down. Or we find a vertical flute,
with two or three finger-holes near the lower,
stopped end, and a globular fruit shell for a mouth-
piece on the upper end, which is played by Karanga
and Venda boys. It looks as if a clarinet of the
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‘pibcorn’ type (spread from Java over Southern
Asia and Southern Europe finally to England)
had lost its reed, thus rendering useless the mouth-
piece which had served as a wind-chamber. A
mixture between a North African clarinet and a
globular flute occurs in North-West Africa. The
most curious faect, however, is that the Karanga
performer, when playing this flute, sings at the same
time a short tune. Even this practice has its
counterpart in some other part of the world,
namely, among the Maori of New Zealand, who
used to ‘speak’ on their flutes®, and possibly among
the Australians, who do not blow their trumpets,
but use them merely as megaphones.

E. vox HORNBOSTEL.
10f. Z. Ethnol., 43, 601; 1911

8 Cf. J. C. Andersen, “Maori Music”, New Plymouth, New Zealand,
1034, p. 278.

Tropical Plant Diseases

(1) The Diseases and Curing of Cacao
By Prof. H. R. Briton-Jones. Pp. x-+161. (Lon-
don : Macmillan and Co., Ltd., 1934.) 10s. net.

(2) Diseases of the Banana and of the Manila
Hemp Plant

By Dr. C. W. Wardlaw. Pp. xii+615. (London :
Macmillan and Co., Ltd., 1935.) 30s. net.

THERE are several reasons for welcoming the
first two of the manuals on the diseases of
the major crops of the British Colonies, the need
for a series of which was so strongly voiced at the
Imperial Mycological Conference in 1929. They
are from the West Indies, among the oldest of the
Colonies and the most tried by the ravages of
plant diseases. They have been written by
members of the professorial and research staff of
the Imperial College of Tropical Agriculture in
Trinidad, where most scientific officers of colonial
agricultural departments now complete their
training, and are a testimony to the activity of
that centre. They reflect the modern approach to
phytopathology as concerned with safeguarding
the health of the crop in its widest aspects, of
which parasitic attack is but onme. They are
attractively written and produced, well illustrated,
and with full and up-to-date bibliographies. In
each case the important crop covered (Trinidad
has 200,000 acres under cacao, and bananas are
the mainstay of the export trade of Jamaica) is
suffering from an epidemic disease which is causing
much alarm.

(1) Prof. Briton-Jones’s book on cacao diseases
is written to interest, and be readily understood by,

the educated planter. The diseases are clearly
described, their cause indicated with as few
technicalities as may be, and their control fully
discussed. A chapter is given to the formidable
witches’ broom disease caused by Marasmius
perniciosus, which reached Trinidad in 1928,
though long known on the mainland of South
America and doubtless indigenous in some part of
that natural home of the cacaos. The disease in
Trinidad is following the slow course which
gradually extinguished cacao-growing in Surinam,
and is not of the virulent type which caused a
crisis in Ecuador in a few years after it first
appeared there in 1921, probably coming from the
Amazon basin, where it has recently been dis-
covered to be widespread. It is in this area that
the search for varieties that may be immune from
infection is most likely to be fruitful. Breeding
for resistance, however tedious, may be the only
satisfactory means of control, though Prof.
Briton-Jones indicates measures directed to in-
crease the crop yield sufficiently to render the
costly control by hand-picking the diseased parts
profitable.

A useful section of this book, with a separate
bibliography, is given to the preparation and
curing of cacao.

(2) Dr. Wardlaw’s book on the diseases of the
banana, Musa sapientum, and the botanically allied
Manila hemp plant, M. textilis, is planned on a more
generous scale than the other. More is known of
banana than of cacao diseases, and there are more of
them ; the useful list of fungi and bacteria recorded
on the banana which Dr. Wardlaw has compiled
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includes more than fifty parasites, not counting
several virus diseases destructive in Australasia and
the Far East and beginning to appear in the New
World. The discussion of each disease is excep-
tionally full, well documented, and often enriched
by the author’s personal studies ; scientific details
are not spared, and the book will appeal as much
to the professional plant pathologist as to the
planter. A valuable section deals with the wastage
of the fruit in transport and storage, based largely
on the author’s work at the Trinidad Low Tem-
perature Station.

In this book also one disease, the wilt or ‘Panama
disease’ caused by strains of Fusarium oxysporum,
receives extended treatment on account of its out-
standing economic importance. Unlike cacao
witches’ broom, it occurs in most parts of the
world where its host plant is grown, but it is only
in the West Indies and Central America that it
has proved a scourge ; there is little doubt that
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this is due to the almost exclusive cultivation for
export in this area of the highly susceptible bug
unrivalled shipping variety, the Gros Michel. The
wilt is decimating the Gros Michel plantations of
Jamaica, and has caused the abandonment of
many thousands of acres of rich banana lands in
Central America. But, unlike cacao witches’ broom,
practical immunity from wilt is possessed by
several more or less well-known edible and wild
bananas, and breeding for disease resistance com.
bined with shipping qualities is already well
advanced both in Jamaica and at the Imperial
College in Trinidad. One may question some of
the author’s views regarding the parasitism of the
wilt-inducing fungus, without in any way be.
littling his achievement in the preparation of this
manual. |
Both of these works should have a place in the
libraries of colonial agricultural departments and
of their plant pathologists. E.J. BUTLER.

Galileo and the Leaning Tower of Pisa

Aristotle, Galileo and the Tower of Pisa

By Prof. Lane Cooper. Pp. 102. (Ithaca, N.Y.:
Cornell University Press ; London: Oxford Uni-
versity Press, 1935.) 7s. net.

T is generally believed that Galileo, as a young
lecturer on mathematics and physics at the
University of Pisa, gradually became convinced
of the untrustworthiness of many of the state-
ments which were currently believed and taught
on the authority of Aristotle. Indeed, he has been
stated to have incurred a certain amount of un-
popularity on account of the subversive nature of
his views. Among other things he doubted the
truth of the oft-repeated statement that when two
dissimilar weights are dropped, the heavier will
reach the ground sooner than the lighter in pro-
portion to their weights ; accordingly, so we have
been assured, Galileo determined to try the case,
and after ascending the Leaning Tower of Pisa
with a 10 1b. shot and a 1 lb. shot, he let them
fall. “Together they fell, and together they
struck the ground,” to the confusion of all the
onlookers who held the so-called Aristotelian
view.

This story has been retold with variations by
many historians of science, and the historic
occasion has been marked as a turning point
between the ages of the older traditional, and of
the newer or experimental philosophies.

Prof. Lane Cooper, of Cornell, being desirous of

studying the evidence for this Leaning Tower
experiment, and finding that there is no book to
which a student with limited access to foreign or
ancient books can refer, has now made a critical
study of the literature and has reprinted many
relevant quotations, with English translations
where necessary. In the whole collection he has
satisfied himself that no one passage can be
accepted as proof that Galileo, in 1590-91, or
before he left Pisa for Padua in 1592, did ascend
the Tower and do his historic experiments either
alone, or in the presence of “the whole body of
students” of the University.

There is no need to cite here any of the modern
versions of the story, but it is curious that Prof.
Cooper should not have mentioned the excellent
life of Galileo by J. Elliot Drinkwater in 1829,
The relevant points are these. Galileo died in
1642, never having once alluded in any of his own
writings to the Leaning Tower or to experimenting
from it. His biographer, Viviani, writing in 1654,
states that he proved that moving bodies of the
same material but of unequal weight all moved
at the same speed by repeated trials (con replicate
esperienze) from the height of the Campanile of
Pisa, “in the presence of the other teachers and
the whole assembly of students”. As a result ‘“his
rivals, stirred with envy, were aroused against
him”,

Prof. Cooper points out that if this be a true
presentation of the case, it is extraordinary that
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there should be no reference in contemporary
literature to so important an occasion.

A “Comparison of Aristotle and Plato” was
published by Mazzoni in 1597 in which Galileo’s
principles of motion are accepted, but although
the writer is in opposition to Aristotle, he does
not allude to any researches of Galileo at Pisa.
Again, when Coresio in his “Operetta intorno al
Galleggiare de Corpi Solidi” (1612) entered into
controversy against Mazzoni, he would certainly
have referred to such experiments had they been
made publicly at Pisa. Further, Renieri, Galileo’s
own successor in the chair of mathematics at Pisa,
did indeed make experiments from the Tower in
1641 and wrote to Galileo about them, but there
is no suggestion in their correspondence that
similar experiments had ever been made there fifty
years earlier, nor did Galileo allude to his having
done anything of the same nature.

What is known of Galileo’s work is derived
from : (1) his manuscript “De Motu”, written
about 1590, consulted by Viviani in 1654, but not
published before 1883 ; (2) his “Discorsi Mate-
matiche intorno & due Nuove Scienze”, published
in 1638, in which two imaginary characters,
Simplicio and Salviati, discuss in dialogue the laws
of motion, evidently as contained in the “De
Motu”. In all this there is nothing about Pisa
or about experiments during Galileo’s sojourn
there.

On the other hand, a number of men of science
much earlier in the sixteenth century had already
attacked the view then attributed to Aristotle,
that bodies fall with a speed proportional to their
weight. Among these were Giovanni Battista
Benedetti, in his “Demonstratio proportionum
motuum localium contra Aristotelem et omnes
Philosophos”, Venice, 1554, who was followed by
Jean Taisnier “Opusculum”, 1562 ; Cardan ‘“‘de
Proportionibus”, 1570 ; Beato of Pisa, Ghini of
Bologna and others, and especially by Stevinus
of Bruges. Their previously printed works would
have deprived any Leaning Tower experiment of
1590 of the originality that was claimed by
Viviani sixty years after the supposed great day
of Galileo.

In conclusion, Prof. Cooper rightly accuses
Galileo of causing his ‘Salviati’ to affect to quote
from Aristotle words that are not found in
Aristotle’s writings ; and it is possible that in this
has lain the cause of all the trouble.

So far the author’s case appears strong. It is
when he comes to deal with Aristotle’s supposed
views that his arguments incline to the irrelevant.
He admits that Aristotle must, if pressed, have
said that bodies would fall at different rates, so
that his disquisition on the meaning of n/rxrer
and ‘falling’ is immaterial.
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Aristotle would have naturally used the word
pori} because he considered velocity as a quality
inherent in the body itself, instead of something
relative. What is really interesting is the long
tradition of opposition to Aristotle that goes back
far beyond Galileo, indeed even to the days of
Philopon, as shown by his commen on
Aristotle’s “Physica”, written about A.n. 533.

Although we consider that Prof. Lane Cooper
might have marshalled his material rather better,
we are grateful to him for directing our attention
to so important a field of historical study.

R. T. GUNTHER.

Thorpe’s Dictionary of Applied Chemistry. Sup-
plement
By Prof. Jocelyn Field Thorpe and Dr. M. A. Whiteley.
Vol.2: N—Z. Pp.xx+727. (London, New York and
Toronto : Longmans, Green and Co., Ltd., 1935.)
60s. net.

Tae second supplementary wvolume of Thorpe’s
“Dictionary of Applied Chemistry” departs from the
original plan only in that it was not found possible
to include an index, which will be published with a
glossary in a third volume. Somse of the articles are
supplementary to those which appeared in the main
series of volumes, for example, those on naphthalene
by Prof. W. P. Wynne and Miss Turner, on proteins and
their degradation products by Dr. W. V. Thorpe, on
radioactivity and radium by Dr. A. 8. Russell, on
spectroscopy by Dr. R. A. Morton, on terpenes by
Prof. J. L. Simonsen and on vitamins by Dr. L. J.
Harris. On the industrial side, there is a very fully-
documented article by Prof. J. R. Partington on the
utilisation of atmospheric nitrogen, a long and well-
illustrated article on petroleum by Dr. A. E. Dunstan,
in addition to supplementary articles on sodium and
potassium by Dr. R. N. Kerr, and on paint and
varnish by Dr. R. S. Morrell.

New articles are those on the parachor by Prof. S.
Sugden, on free radicals and on rhenium by Dr. T. G.
Pearson, on the stereo-chemistry of cyclic compounds
by Dr. W. H. Mills, on tautomerism by Dr. J. W.
Baker, and on heavy water by Prof. H. V. A. Briscoe.
On the industrial side, Dr. C. H. Lander contributes
a new article on oil and petrol from coal. A curious
limitation in the scope of the work is indicated by
the fact that, whilst supplementary articles are
provided on photography, photosynthesis and polari-
metry (mainly in reference to new types of molecules
exhibiting optical rotatory power), the general
subject of photochemistry is not even indexed either
in the original or in the supplementary volumes,

Since only the glossary and index are now out-
standing, it may be said that the revision of the
“Dictionary” has brought together a large amount
of information that is not readily available in other
publications, and that its value and usefulness
are fully maintained by the new supplementary
volumes.
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Proceedings of the Fourth International Congress
for Applied Mechanics, Cambridge, England, July
3rd-gth, 1934

Pp. xviii4283. (Cambridge: Printed at the Univer-
sity Press, 1935.)

Ta1s beautifully produced and illustrated book con-
tains full reports of six general lectures together with
short abstracts of more than a hundred sectional
papers arranged alphabetically. The abstracts deal
mainly with problems in mechanics, elasticity and
hydraulics and their applications to elastic fatigue
and plastic flow of solids and viscous and turbulent
flow of liquids.

The first lecture, by V. Bush, on recent progress
in analysing machines, describes an optical instru-
ment for the evaluation of parametric integrals and
solvers for simultaneous linear algebraic equations
and for ordinary differential equations. The second
by A. Caquot, on the definition of the elastic domain
in isotropic media and intrinsic curves of apparent
and true elastic resistance, after a brief review of
the relevant classical concepts, treats of the relation
between the magnitude and direction of the stress
required to produce a permanent strain in concrete
and steel, found experimentally and applied to the
determination of the elastic limit. J. P. Hartog in
the third lecture considers the vibration problem in
engineering, with reference to instabilities caused by
friction, phenomena in stretched wires and vibration
caused by leakage flow, -

The fourth lecture, by Th. v. Kérman, treats o
some aspects of the turbulence problem, especially
the stability of laminar motion, the transfer of
momentum, vorticity and heat in turbulent motion,
with practical applications, and atmospheric turbu-
lence. In the fifth lecture E. Schmidt discusses the
convection of heat for independent flow as well as
for flow due to differences of temperature, in both
its experimental and theoretical aspects, and the
extension of the theory to problems of diffusion. The
sixth lecture, by H. Wagner, deals with the steady
gliding of bodies along a water surface and the landing
and taking off of hydroplanes,

Science and Education in the U.S.S.R,

By Prof. A. Pinkevich. (The New Soviet Library,
12.) Pp. 176. (London : Victor Gollancz, Ltd., 1935.)
3s. 6d. net.

THE success of the planned economy of the Soviet
Government probably depends as much upon educa-
tion as upon any other single factor. This lucid
but admirable account of what has already been
done to provide the State with intelligent citizens,
industry with competent workmen and efficient
technicians and leaders, indicates the extent to which
a population 64 per cent illiterate in 1917 is being
converted into a nation capable of enjoying the
advantages with which modern technology can
endow it, as well as producing the technicians required
for the execution of its plans. Prof. Pinkevich’s
survey of the position of scientific work in the
U.S.8.R. reveals unparalleled co-ordination of such
effort in the service of the national economy,
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The Annual Register:

A Review of Public Events at Home and Abroad for
the Year 1934, Edited by Dr. M. Epstein, Pp,
xii+318 4182, (London, New York and Toronto ;
Longmans, Green and Co., Ltd., 1935.) 30s. net.

THE troubled history of last year with its many
political crises and its social changes and economig
problems is fully and impartially recorded in this
valuable annual volume. About one third of the
book is occupied with the history of Great Britain
and the British Empire, the latter arranged under
the different Dominions and India. Another third
deals with the history of foreign countries, among
which even the smallest find a place. The activities
of the League of Nations are also reviewed., The
final third is devoted to a chronicle of notable events,
obituary notes, and lengthy surveys of literature,
art, drama, music, finance and law, with fifteen pages
of a record of scientific achievement which includes
mention of notable books. Several public documents
are given in full, including the memorandum on
disarmament laid before Parliament on January 81,
1934. A full index enhances the value of the book,

Metallurgy : an Elementary Text-Book

By E. L. Rhead. New, revised and enlarged
edition. Pp. xiv+382. (London, New York and
Toronto : Longmans, Green and Co., Ltd., 1935.)
10s. 6d.

A BOOK which is forty years old can claim to have
established itself as useful. In spite of the fact that
large additions have been made in many sections,
the total length remains less than 400 pages, a
sign that the matter has been condensed. In this
edition new sections have been added on pyrometry,
metallography and foundry work, and additions
made in the sections dealing with fuel, electrio
furnaces, coking plant and other melting and smelt-
ing processes.

The revival of interest and prosperity in our iron
and steel and metallurgical industries should attract
an increasing number of technically trained men into
them ; indeed without these the revival will not
persist.

Unit Processes in Organic Synthesis

P. H. Groggins, Editor-in-Chief, (Chemical En-
gineering Series.) Pp. xii+689. (New York and
London : MeGraw-Hill Book Co., Ine., 1935.) 30s. net.

THE chemist in industry is far more interested in
the reaction, mechanism and technique of the pro-
cesses employed than in the countless new carbon
compounds which are synthesised; hence a text-
book of organic chemical engineering which deals
with the unit processes. Those chosen are nitration,
reduction, diazotisation, halogenation, sulphonation,
amination, oxidation, hydrogenation, alkylation,
esterification, hydrolysis, Friedel and Craft’s reaction,
polymerisation. There is little doubt that this is
the way to teach the subject, and that the new
method will in time prevail.

The technical production of the book is excellent.
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The Meaning of Biological Classification*
By Dr. W. T. Calman, F.R.S.

IN much of the academic teaching of biology at

the present time, the view is expressed or
implied that biological classification is meaning-
less except as a more or less convenient device
for filing herbarium sheets or arranging our animal
specimens on shelves, the inference being that our
search for a natural system of classification is futile,
because no natural system exists. It is possible
that if we could cross-examine one of those who
despise the work of the systematist, we might
find him reluctant to go quite so far as this, We
all, even the youngest of us, profess to accept the
doctrine of evolution, if only as a convenient
weapon with which to meet the fundamentalists,
and we can scarcely believe in evolution while
denying altogether that, in Darwin’s words, “‘com-
munity of descent . . . is the bond which, though
obscured by various degrees of modification, is
partially revealed to us by our classifications”.
Darwin, indeed, saw clearly, so early as 1842,
that “the natural system ought to be a genea-
logical one” and the idea was old even then.
It is implicit in Buffon, in 1766, and Lamarck
seems to take it for granted. Why then must
we now abandon it, and what is to take its
place ?

In the ’eighties of last century, a fresh direction
was given to morphological thought by the rise
of the new branch of biology to which Roux gave
the name of Entwicklungsmechanik. This was an
attempt to explain structure in terms of forces
acting during the life-history of the individual
organism, and to replace the ‘historical morpho-
logy’ of the period immediately preceding it by
‘causal morphology’.

The profound influence which this school has
exerted on biological thought is well known. In
the passage which T have just quoted from Darwin
I omitted one clause : Darwin wrote, “community
of descent, the one known cause of close similarity
in organic beings”. It is not too much to say
that causal morphology has revealed other factors
besides community of descent as responsible
for some of these close similarities. In other
words, it has not only proved the possibility,
but also explained a method, of convergent
evolution on a scale unsuspected in Darwin’s
time.

* From the presidential address to the Linnean Society of London
on May 24.

This physiological point of view has tended to
concentrate attention on those features of organic
form that can be demonstrated experimentally
to originate as individual responses to the pressure
of environment, or to be the inevitable outcome
of ‘laws of growth’ that are the same for organisms
in different lines of descent. It has tended to
neglect features for which no such explanation can
as yet be imagined.

There is, however, one group of biologists who
have never quite lost interest in questions of
descent. Those who are concerned with the study
of fossil animals and plants cannot, if they would,
ignore the historical succession of organisms ; nor
can they altogether avoid speculating on the
nature of the links that relate each form to those
that precede and those that follow it in the geo-
logical time-scale. Here again we find that modern
research has led to the recognition of many
incontestable instances of parallel and of con-
vergent evolution. I need not illustrate this by
citing examples, for the subject was admirably
expounded only a few years ago by one of the
most erudite and philosophical of pal@ontologists,
the late Dr. F. A. Bather, in a presidential
address to the Geological Society. His con-
clusions were that “the whole of our system,
from the great Phyla to the very unit cells, is
riddled through and through with polyphyly
and convergence”, and, in regard to the main
subject we are considering here, “Important
though phylogeny is as a subject of study,
it is not necessarily the most suitable basis of
classification”,

When these words were uttered, they sounded
to some of his hearers like a counsel of despair ;
and now that their author no longer abides our
question, we are left doubting what other possible
basis of classification he could have had to suggest
to us.

It would be mere presumption on the part of
one who is not a paleontologist to criticise on
palzontological grounds the deductions of an
acknowledged master in that science ; but I must
confess to a suspicion that things are not quite so
bad as Dr. Bather painted them.

The number of instances in which the succession
of fossils has been traced upwards through
successive strata foot by foot with marvellous
continuity must not blind us to the fact that such
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instances are, in the nature of things, quite
exceptional. Darwin’s chapter on the “Imper-
fection of the Geological Record” is, on the whole,
as applicable to the state of knowledge to-day as
it was when it was written. Many of the phylo-
genies which have been based upon palzonto-
logical evidence are little less conjectural than
those based on morphological evidence alone, The
main difference (and, of course, a very important
one) is that paleontological series can only
read in one direction, while we are sometimes in
doubt which end of a morphological series comes
first.

When these considerations have been allowed
for, however, we have to admit that palzontology
has revealed instances of convergence that are
beyond question, although they are far from
proving it to be so all-pervading as Dr. Bather
suggested.

It would be easy to multiply instances to show
that convergence has been too lightly assumed by
some phylogenists as an easy way of getting over
difficulties ; but, on the other hand, it is impossible
to construct a reasonable scheme of phylogeny for
any considerable group of organisms without
finding it necessary to admit convergence in
certain important characters.

When confronted with such examples of con-

vergent, or, as Darwin called it, analogical
resemblance, we are tempted to ask where we are
to stop. Is structure ever an indication of phylo-
genetic affinity ? Is community of descent ever
a cause of organic similarity ? Is blood ever, in
fact, thicker than water ? Dr. Bather, as we have
feen, came very near to answering these questions
in the negative,

Most morphologists have believed that, however
exact the resemblance produced by convergence,
investigation would always reveal the underlying
evidence of descent. As Darwin put it, “In
all such cases some fundamental difference in
the growth or development of the parts, and
generally in. their matured structure, can be
detected”.

We must, however, beware here of a very
ancient type of fallacy.

“Treason doth never prosper. What’s the reason ?
Why, if it prosper, none dare call it treason.”

Convergent evolution, if carried out to the end,
would obliterate the evidence of its own existence.
Can we believe that it never does so ?

I do not profess te have any ready-made and
conclusive answer to this question, but it seems
to me that it might be helpful to approach it from
another side ; from the side, namely, of the pure
systematist.
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Throughout great sections of the animal and
vegetable kingdoms the broad outlines of 3
consistent and symmetrical natural system have
now been established beyond all possibility, as it
seems, of question. It is true that there still
remain very considerable assemblages of both
animals and plants of which the classification is
still tentative and open to dispute. Since it is
upon these debatable groupings that research
and discussion have naturally concentrated, we
may need sometimes to be reminded how
extensive is the territory within which we no
longer discuss the natural classification because if
has long ago been settled, taken for granted, and
put out of mind. Just as, for many of us, fading
memories of the Latin grammar consist mainly
of lists of exceptions, lingering on after the rules
themselves have been forgotten.

It is certain that a natural system does exist.
We may never be able to see all the details
of its structure, and even its broad outlines may
remain, here and there, a little blurred, but the
general pattern cannot be mistaken. The frame.
work of the Systema Nature is something different
in kind from the framework of the London Tele-
phone Directory. It is an objective fact, not an
arbitrary construction of human inventiveness.
It calls for explanation as urgently as, for ex-
ample, the periodic classification of the elements ;
and no scientific explanation other than that
offered by community of descent has ever been
given,

If Dr. Bather and those who think with him
were right; if the whole of the system were
“riddled through and through with polyphyly and
convergence”, then it is inconceivable to me that
the resulting ruins would have presented anything
resembling the coherent pattern that we observe
in our approximations to the natural classification
of animals and plants. As Darwin pointed out in
the fourteenth chapter of the “Origin”, the
categories of our classification cut across the
categories of adaptation and those of environ-
ment. To suppose that they can be attributed
to inherent laws of growth seems to verge upon
mysticism,

I suggest, therefore, that the results of taxonomic
research are, in their broad outlines, entirely in-
consistent with the view that convergent evolution
has been the rule rather than the exception in the
phylogeny of animals and plants. Tt has often
played an important part, but never the dominant
one.

To know something of the course of evolution
is a desirable preliminary to discussing the causes
of evolution. If taxonomy can make a contribution
towards our knowledge of the course of evolution,
then it is a subject worthy of study.
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The Institute of Chemistry
By Dr. Bernard Dyer

NEXT week the Institute of Chemistry will

celebrate by a banquet and a reception the
fiftieth anniversary of the granting of the Royal
Charter which, in 1885, rewarded its already many
years of effort to establish a definite form of
recognition of the profession of chemistry as
distinguished from the calling of pharmacy, with
which in the lay mind it has been too often
confused.

Before the letters F.I.C. or A.I.C. were used to
designate fellows or associates of the Institute,
there was no specific label by which the analytical
‘and consulting chemist, the teacher of chemistry
or the chemical research worker could briefly
suggest the nature of his profession, except the
vaguely significant letters indicative of fellowship
of the Chemical Society—awarded not altogether
without discrimination, but carrying with it no
diplomatic significance ; for the charter of the
Chemical Society gave it no power to confer an
examinational qualification.

In the late ’sixties and early ’seventies of last
century, the desirability of some such distinetion
was, from time to time, discussed at formal and
informal meetings, and in letters and articles in
the Press ; and in 1875, on the initiative of F. A.
Manning, a well-known London analyst, a small
organisation committee was formed to endeavour
to formulate a definite plan of action. This com-
mittee was, from time to time, enlarged and re-
constructed, and divers proposals were considered,
with the result that two years later, in 1877, the
Institute of Chemistry was incorporated under
licence of the Board of Trade.

The first president was Prof. (later Sir Edward)
Frankland (of the Royal School of Mines), and the
other original subscribers to the deed of incor-
poration were Prof. Abel, Dr. Angus Smith, Prof.
J. H. Gladstone, Prof, E. V. Tuson, Prof. W. Noel
Hartley, F. A. Manning, E. Neison (later E. N.
Nevill), Prof. Galloway, C. T. Kingzett, Prof.
J. Attfield, Dr. C. A. Alder Wright, Dr. James
Bell, Michael Carteighe, Prof. Crum Brown, and
Prof. (later Sir) William Crookes. Of these
signatories it is pleasant to be able to record that
two are still with us, namely, Mr. E. N. Nevill
(known to us then as Neison) and Mr. Charles T.
Kingzett. Many chemists who had already given
support to the movement in its preliminary stages
were registered as original fellows, while admission

was offered for the next six months to all whose
positions or other evidence of fitness should com-
mend them to the Council. After this, admission
was to be restricted to applicants who had gone
through a definitely stipulated course of training
and experience ; and the passing of a practical
examination held by the Institute itself was soon
prescribed as an additional requirement.

It was during these first six months that the
writer of these notes—already in practice as a
consultant at an age which would, in these days,
surely seem precocious—was elected ; but, as he
remembers, he had at first to be satisfied with the
rank of associate, until he attained the full age
of twenty-four years fixed for admission to the
title of fellowship. This, otherwise insignificant,
incident is mentioned merely to indicate the dura-
tion of his association with the Institute and its
activities, which is his excuse for yielding to the
editorial invitation to occupy this space. The
number of fellows and associates of the Institute
recorded at the end of its first year was only 275.
To-day its roll extends to considerably more than
6,000.

After three years, Prof. Frankland was succeeded
as president by Sir Frederick Abel, who in turn
was followed in 1883 by Prof. Odling, of Oxford,
to whom fell, in 1885, the pleasure of announcing
the reception of the Royal Charter, the grant of
which forms the subject of the forthcoming
Jubilee Celebration. The next president was Dr.
James Bell who, in turn, was followed by Prof.
(afterwards Sir William) Tilden, during whose time
(1891-94), after a nomadic existence in temporary
offices and reliance on the hospitality of the
Chemical Society for general meetings, the Institute
became possessed of a home of its own in Blooms-
bury Square. It was also during Tilden’s presi-
dency that the Council was fortunate in obtaining
the services in its secretarial office of a modest
young man named R. B. Pilcher. The post of
secretary and registrar had, from the beginning,
been filled by Charles E. Groves (the well-known
editor of the Journal of the Chemical Society) who
had recently retired, being succeeded by Mr. G. H.
Robertson, whose term of office, however, was cut
short by illness. For the time being, Prof. J.
Millar. Thomson assumed the office of honorary
registrar and secretary, with Mr. Pilcher as his
lieutenant, and later (in 1900), when Thomson
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became president, the full title of registrar and
secretary fell to Mr. Pilcher, to whose zeal and
energy the Institute owes not a little of its develop-
ment and usefulness during the last thirty-five
years.

Prior to Thomson’s elevation to the chair, two
other presidents had succeeded Tilden, namely,
Dr. W. J. Russell (of St. Bartholomew’s Hospital)
and Sir Thomas Stevenson, the distinguished
toxicologist. The presidency of the latter is
chiefly memorable for the institution of the special
examination in the analysis of food, drugs and
water, and in microscopy, pharmacology and
therapeutics, designed to meet the requirements
of the Local Government Board (now the Ministry
of Health), in considering the qualifications of
candidates for appointment as public analysts,
and the special diploma of the Institute has ever
since been accepted by the Ministry as evidence
of competency in this special work.

Succeeding presidents of the Institute were
David Howard, Prof. Percy Frankland, Sir George
Beilby and Prof. Raphael Meldola. It was during
the term of office of the latter that, the lease of
the Bloomsbury Square house having expired, the
Institute migrated into the present commodious
premises which, with the help of a generously
supported building fund, it had been able to erect
in Russell Square,

Meldola was succeeded in the chair by Sir James
Dobbie (the then Government Chemist), whose
influence helped to effect a long-contemplated and
momentous change in the regulations for admission
to the associateship. Hitherto all candidates had
to be examined by the Institute itself, but
it was then decided that the attainment of
high chemical honours at the degree examination
of any recognised university should be accepted as
sufficient qualification. Promotion to the fellow-
ship, however, was still, as now, to be awarded only
after subsequent experience and the passing of a
final examination in a special branch of chemistry,
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pure or applied, unless in exceptional cases in.
which the carrying out of advanced research, op.
the rendering of other signal service to chemistry,
might be regarded by the Council as justifying
exemption.

Later names on the list of past presidents are
those of Sir Herbert Jackson, A. Chaston Chapman,
Prof. G. G. Henderson, Prof. A. Smithells and:
Sir Christopher Clayton, while the now acting
president is Prof. Jocelyn F. Thorpe (of the
Imperial College) who has recently had the
satisfaction of announcing that in celebration of
its Charter Jubilee the King has been graciously
pleased to accord to the Institute His Royal
Patronage.

To attempt here any adequate indication of the
present multifarious activities of the Institute
would be futile ; but it should be recorded that
it has in Great Britain and in Ireland fourteen
local sections, and at least five in the Dominions,
all of which hold local meetings for the delivery
of lectures and the discussion of papers, while in
London advanced ‘Memorial’ lectures are given
from time to time by eminent masters of special
branches of science or of technology. The Council
is always ready to lend advisory aid in administra-
tive or other matters of public importance in which
chemical considerations are involved, and sends
representatives or delegates to many external
conferences or standing committees. Not the
least of the episodes in its history calling for
retrospective satisfaction is the very multifarious
help, civil as well as military, which, collectively
as well as by individual effort, the Institute was
able to render to the country during the War.

It should be added that the Institute issues a
quarterly journal which records the proceedings
of the Council and the activities of the various
local sections and other items of domestic interest :
and, in addition, often includes editorial articles
which are not only informative but also healthily
stimulative.

Obituary

Dr. C. E. St. John

HARLES EDWARD ST. JOHN, who died on
April 26 of pneumonia after a short illness, was

one of the most lovable of men. Born on March 15,
1857, at Allen, Michigan, he graduated at the Michigan
State University and studied afterwards at Harvard
and Berlin. He was an instructor in physics at the
Michigan State University and in 1897 became
assistant professor, and later professor, of physics
and astronomy at Oberlin College, and later dean of
the College of Arts and Sciences. In the midst of

these busy duties he found time in the summer to
work at the Yerkes Observatory with Nichols on the
measurement of radiation from the stars. At forty-
nine years of age he joined Hale at the Mount Wilson
Observatory and remained on the staff there until
1929 when he retired. He was made a research
associate in 1930 and continued actively working,
despite failing health, until the end, his last piece
of work (left unfinished) being a general discussion
of the problem of solar rotation.

It is as an enthusiastic and most successful
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research worker in the general field of solar spectro-
scopy that St. John will be remembered. Among
the problems that he worked at we may mention the
gravitational displacement to the red of lines in the
solar spectrum in accordance with the general theory
of relativity. Closely allied with this was the study
of systematic convection currents in the solar atmo-
sphere invoked by St. John to account for anomalies
in the observed Einstein effect. A full discussion
of the Evershed effect in different levels in the sun’s
atmosphere in the immediate neighbourhood of sun-
spots was one of St. John’s methods of analysing the
layers in which the various Fraunhofer lines originated.

St. John’s wide and exact knowledge of the solar
spectrum in all its variants made of him a natural
leader for the team recently engaged in the revision
of Rowland’s Preliminary Table of Solar Wave-
Lengths, for St. John had been elected in 1922
president of the Commission on Standard Wave-
Lengths and Tables of Solar Spectra of the Inter-
national Astronomical Union. Later, when several
of the solar commissions were combined into one—
the Commission on Solar Physics—St. John was
appointed its president, and he only gave up his
active work for the Union a few months ago on
account of failing health. He will be greatly missed
at the coming meeting of the Union. St. John was
also a member of the Commission on Solar and
Terrestrial Relationships working under the Inter-
national Council of Scientific Unions. He was elected
an associate of the Royal Astronomical Society in
1917.

Mr. J. T. Cunningham

Or Joseph Thomas Cunningham, whose death
occurred suddenly in London on June 5, at seventy-
six years of age, it can with truth be said that
he, more perhaps than most, through fair weather
and through foul, preserved his youthful keenness
and eagerness for biological research to the very
end of a long life.

Born in London and educated at St. Olave’s
Grammar School, Southwark, Cunningham went up
to Oxford, where his career was brilliant. He was
Brackenbury science scholar of Balliol from 1878-81
and obtained first classes in mathematical modera-
tions and in natural science, In zoology he was a
pupil of Rolleston, who died in 1881. He was elected
to a fellowship at University College, Oxford, in
1882, which he held until 1889.

After working for a time with Ray Lankester,
Cunningham spent the winter of 1882-83 at the
Naples Zoological Station. His first publication
(Q.J.M.S., Jan. 1882) was a review of recent work
on karyokinesis. In 1883 he contributed to NATURE
a deseription of the Naples Station, the occasion for
which, he says, was the new Department of Compara-
tive Physiology about to be opened there. In July
of the same year there appeared two papers on his
first researches, dealing with the nephridia of Patella
and Aplysia.

Cunningham’s career as a marine biologist com-
menced when, in 1884, after having been for a short
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time assistant to the professor of natural history at
Edinburgh, he was appointed director of John
Murray’s floating marine laboratory (the Ark) at
Granton, with Hugh Robert Mill as his colleague for
hydrographical research. From 1887 until 1897 he was
naturalist to the Marine Biological Association of the
United Kingdom, being stationed at Plymouth until
1895 and then at Grimsby. He published during this
time his monograph on the sole, which remains a
standard work, and also his book on “‘Marketable
Marine Fishes”, in which much of his own research
on the eggs and larve of fishes was summarised in
convenient form. After serving for a period under
the Cornwall County Council as lecturer on fishery
subjects, he moved in 1902 to London, where he was
engaged in teaching zoology, being from 1917 until
1926 lecturer at East London (Queen Mary) College.
Cunningham was a regular attendant at zoological
meetings and frequently took part in the discussions.
Although in later years theoretical aspects of biology
were his chief interest, he seldom failed to direct
attention to significant facts not generally known
to his audience which had either come under his
own observation or, although recorded, had been
forgotten. When the present writer first knew him
in 1892 his ‘Lamarckian’ outlook was already well
established and he was always proud of the fact that
he had received much help and encouragement in
his study of the subject from Herbert Spencer. His
own views were summarised in his book “Modern
Biology : a Review of the Principal Phenomena of
Animal Life in Relation to Modern Concepts and
Theories” (1928), and his principal original con-
tributions in “Hormones and Heredity” (1922), and
“Sexual Dimorphism in the Animal Kingdom” (1900).
Cunningham was much interested in the experi-
mental side of Mendelian work, as well as in experi-
mental physiology, and always had in hand experi-
ments of interest of his own. So recently as 1930,
when more than seventy, he went to Marajo, in the
mouth of the Amazon, to study the function of the
external filaments which develop during the breeding
season on the pelvic limbs of the male lepidosiren ;
there he satisfied himself that the observations he
was able to make confirmed a view he had previously
expressed, that these filaments emitted oxygen to
the eggs and larve, which develop and grow in the
almost oxygen-destitute water in a burrow in the
swamp. E.J. A,

Mr. H. W. Clinton-Baker

THE death on April 19, at the age of seventy years,
after a few days’ illness, of Mr. H. W, Clinton-Baker,
the Squire of Bayfordbury, removes a well-known
Hertfordshire arboriculturist. Mr. Clinton-Baker
will be best remembered for his keen interest in
conifers, which he had made the hobby of a lifetime.
He became the owner of the Bayfordbury estates in
1903 on the death of his father.

Mr. Baker’s love for trees was no doubt inherited
from his grandfather, Mr. William Robert Baker, who
commenced the famous Bayfordbury pinetum in
1837. The Bayfordbury cedars, planted in 1765 by
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an ancestor, Sir William Baker, to commemorate the
building of the house, are still among the finest in
Great Britain. The pinetum, which at one time
contained the best collection of conifers in the
country, was considerably enlarged by the late Squire,
who from time to time made numerous additions to
it. Just before the War he commenced the formation
of a new pinetum at Bell’'s Wood on another part
of the estate, which he had planted with conifers
recently introduced from China and elsewhere.
Between 1909 and 1913, Mr. Baker's interest in
conifers took a more definite shape, when he published

JuLy 6, 1935

three handsome quarto volumes of “Illustrations of
Conifers” which contained ‘close-up’ photographs of
all the hardy species in cultivation. The letterpress
for the work was prepared by the late Prof, A, Henry
and Mr. A. B. Jackson, two well-known authorities
on the group. These volumes are a valuable contribu.
tion to the literature of conifers, and have been of
considerable assistance in the identification of the
species. A supplementary volume to the series was
commenced some time ago, and will be issued shortly,
It is deeply to be regretted that Mr. Baker did not,
live to see its completion.

News and Views

Iron and Steel

WHEN delivering the Christmas lectures at the
Royal Institution in 1925 on “Old Trades and
New Knowledge”, Sir William Bragg took for the
subject of one of his lectures the trade of the
smith. One of the objects of this lecture was to
show how science has been applied to one of the
oldest arts, and what it has revealed. Somewhat
the same subject, but under the more prosaic title of
“Iron and Steel”, and dealt with in a different.
manner, was taken by Sir William Larke for his
Friday evening discourse at the Institution on
March 22, and this address is reproduced as a supple-
ment in our issue this week. Within an hour, Sir
William reviewed the whole history of the manu-
facture of iron and steel, pointing out some of the
outstanding landmarks, referring to some of the chief
inventors and touching upon some of the great
achievements rendered possible by the metallurgists,

SINCE iron and steel were first used some thousands
of years ago, and since iron was as precious as the
crown jewels, many unknown inventors all over the
world have added their contributions to the art of
iron making, but as Mr. Charles Schwab said, every
invention of fundamental importance in the modern
iron and steel industry is British in origin. Such
names as Darby, Huntsman, Cort, Neilson and
Bessemer are well known, and the rise of the iron
industry in Great Britain may be regarded both as a
cause and a result of the so-called Industrial Revolu-
tion. Since the Norman Conquest, said Sir William,
there may be said to have been three main phases of
industrial development. The first extended to the
beginning of the eighteenth century, when power
was obtained from animals and men, the second
lasted nearly a century and a half and may be de-
scribed as the age of Iron and Coal, while the third
phase, that of the development of metallurgy and
alloy steels, has only lasted a quarter of a century,
and we may be said to be at the beginning of a new
era. Iron manufacture has profoundly influenced the
standard of life in the past, and its effect on our
social organisation is likely to continue to increase,

Dr. Irving Langmuir, For.Mem.R.S.

THE many friends of Dr. Irving Langmuir will note
with pleasure that he has just been elected a foreign
member of the Royal Society. It will be remembered
(see NaTur®, p. 768, Nov. 19, 1932) that he was
awarded the Nobel Prize for Chemistry in 1932, In
referring to this award, it was pointed out that it is
to Irving Langmuir that we owe the conception of
the orientated monolayer as the state of material at
phase boundaries. A clear and simple interpretation
was found for many of the phenomena oceurring at
interfaces, and new light was thrown on such varied
subjects as thermionies, heterogeneous catalysis
and surface tension. More recently, Langmuir has
been investigating the stability of oil lenses on water
as determined by the nature of the monolayer of the
interface, a problem with many biological implica-
tions. In addition, as the late Sir William Hardy
first observed, the orientated monolayer on a metal
surface plays an important function in lubrication.
During the last two years, Langmuir has also made
the important discovery that these layers are
destroyed by the passage of a rubbing surface, but if
the film be made thick enough, self-repair is effected.
Finally, with his co-workers, Langmuir has been
investigating the conditions of mobility of substances
adsorbed in monolayers on metal substrates, one of
the factors to be considered when the rates of catalytic
actions are under review,

Prof. Max Weber, For.Mem.R.S.

THE election of Prof. Max Carl Wilhelm Weber as
a foreign member of the Royal Society gives well-
deserved recognition to one whose influence on
biological science is of outstanding importance. After
earlier work on Crustacea, Prof. Weber soon entered
upon his studies of fish, which were eventually to
bring him into the front rank of ichthyologists of the
day. His contributions to our knowledge of fish
fauna have been very great and resulted from his
personal travels into the far north, South Africa and
the East Indian Archipelago. The fruits of his
researches culminated in his comprehensive joint
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work with L. F. de Beaufort on “The Fishes of the
Indo-Australian Archipelago” published in three
volumes between 1911 and 1916. But to biologists
in general, Max Weber is probably better known for
his able leadership of the Dutch Siboga Expedition
in 1899-1900. This expedition covered a distance of
about 12,000 sea miles in the different basins of the
Bast Indian Archipelago, and was equipped with the
best oceanographical apparatus of the time. The
reports of the Siboga Expedition edited by Max
Weber form one of the major contributions to the
science of oceanography, and have filled a large gap
in our knowledge of the fauna of that region. Weber
himself undertook the study of the fishes collected
by the Siboga Expedition and published in 1913 his
great volume, in which no less than 131 new species
were described and 240 species recorded for the first
time in the Indo-Australian Archipelago. This work
he dedicated to his wife, Mme. Dr. A. A. Weber-van
Bosse, who accompanied him on his travels and is
herself a botanist of great distinetion. Prof. Weber
is also the author of the most comprehensive text-
book on the Mammalia to be found in any language.
The first edition of this work, “Die Siugetiere”, was
published in 1904 in one volume ; the second and
latest edition, in two volumes, appeared in 1928,
Taking a general view of the work, it is the most
complete account in existence of the taxonomy and
structure of mammals, living and fossil.

Prof. Moriz Benedikt

Prov. Moriz BeNEDIET, a leading Austrian
neurologist, was born at Eisenstadt in Hungary on
July 6, 1835. His medical education was carried on
in Vienna, where he studied under Hyrtl, Briicke,
Skoda, Oppolzer, Rokitansky and other well-known
teachers, and qualified in 1859. During the period
1861-756 he was chiefly concerned with electro-
therapy and neuropathology. Afterwards he turned
his attention to a comparative anatomical investiga-
tion of the brain in man and animals, and eraniometric
and psychological studies. In 1899 he was appointed
professor of neurology in the Vienna medical faculty.
In addition to a large number of articles on neuro-
pathology, most of which were published in the
Wiener medizinische Presse between 1869 and 1882,
he wrote on anthropology, ophthalmology and
otology. Like his contemporary, Charcot, he took
a keen interest in art, and a few days before his death,
which took place on April 14, 1920, at the age of
eighty-five years, published an essay on Raphael,
His name has been attached, at Charcot’s suggestion,
to a syndrome characterised by oculomotor paralysis
on one side with paresis and tremor of the upper
extremity on the other,

Electrical Units and the L.E.C.

THE practical system of units now in use is con-
sistent, in the sense that the product of a resistance
in ohms and a current in amperes gives a potential
difference in volts ; but it suffers from the defect that
the units themselvas are not those which would most
naturally be derived from the fundamental mechanical
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units. As a consequence, the product of current in
amperes and potential difference in volts gives the
power, not in the usual mechanical unit (ergs per
second), but in joules per second, that is, in watts.
A degree of simplicity is maintained by making the
relation between the practical and the absolute unit
an integral power of ten in each case. We understand
that the International Electrotechnical Commission
at its meetings last month adopted the proposals of
Prof. (. Giorgi (discussed in Narure of April 21,
1934, p. 597) to regard these units as derived, not
from the centimetre-gram-second system, but from
a metre-kilogram-second system. In this system, the
unit of velocity is the metre per second, so that the
kinetic energy of unit mass (1 kgm.) moving with
unit velocity would be 1000 x 1002, that is, 107 times
that of a gram moving with a velocity of 1 em. a
second. Thus the unit of mechanical energy on this
system is 107 ergs=1 joule, just as in the practical
electrical system.

Ir is clearly not sufficient to arrange that the
product of current and E..F. shall give power in
watts, but if a further relation is imposed, then the
whole system—ohm, volt, ampere, farad, coulomb,
henry, joule, watt and weber—becomes definite, and
the powers of ten by which these units are related to
their ¢.6.s. counterparts need not burden the memory;
they can be recovered at any time by a simple
argument., For the additional relation required,
Prof. Giorgi assigns the value unity to the present
international ohm, and thus makes all the units on
his system identical with those of the practical
gystem. An argument in favour of this particular
choice, rather than that of current or voltage, for
example, is that dimensional formulz are appreciably
simplified if resistance is taken as the fourth inde-
pendent magnitude, in addition to length, mass and
time. The Commission has at the same time endorsed
the resolution passed at Oslo in 1930, to the effect
that p,, the permeability of empty space, should be
retained in magnetic formule as a physical quantity
and not as a mere numeric differing from unity. On
the other hand, authors are left free to use the
rationalised or unrationalised formule, according as
the wvalue which they choose to assign to the
permeability of a vacuum does or does not absorb
the constant 4w,

Archzological Discovery in Crete

A piscovery in Crete, of which the intrinsic
interest is enhanced by the recent publication of the
concluding volumes of Sir Arthur Evans’s ‘“Palace
of Minos”, in which he deals with the Minoan seript,
is announced from Athens. A dispatch from the
correspondent of The Times, which appears in the
issue of June 28, states that Dr. Marinatos, director
of the museum at Candia, has announced that among
antiquities discovered in the Arkalokori district is a
copper double axe on which is a three line inscription
in characters not previously known in the Minoan
civilisation, but bearing some resemblance to those
on' the famous Phaistos disec. The antiquities with
which this inseribed axe was found are dated at about
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the sixteenth century before Christ, a period at
which the Minoan culture was at its zenith. The
discovery is otherwise remarkable in that it includes
swords of exceptionally large size, which are said to
be greater in number than any other single find of
swords ever made in prehistoric Europe. Associated
with them were some hundreds of copper axes, a
number of silver axes and twenty-seven gold double
axes with golden shafts. The claim that the newly
discovered script is itself unknown, but bears a
resemblance to characters known from the Phaistos
inscription, constitutes the chief interest of the find 3
though it has other points which will intrigue
archeeologists. In the circumstances, its full publica-
tion should be delayed as little as possible, even
though this should entail postponement of full
discussion.

Soviet Stratosphere Research

It is learnt from the reports in The Times of June
27 and 28 that stratosphere research is very active
in the U.S.S8.R. It will be recalled that the Russians
hold the altitude record of 12 miles for manned
balloons made by M. Prokofiev in October 1933,
whilst the U.S.S.R. Stratostat, which crashed in
January 1934, killing its occupants, rose even higher,
The present ascent, which was only of 2} hours’
duration, was made from Moscow on June 26, during
which time the balloon travelled 100 miles due south,
The commander-pilot was M. Kristap Zille, who was
accompanied by a physicist, Prof. Alexandre Verigo,
of the Central Geophysical Observatory at Lenin-
grad, and a mechanic named Prilutsky. It is stated
that during the short flight the altitude reached was
more than 9 miles and that the crew landed safely
by parachute, apparently as an exercise. Prokofiev’s
gondola was used, its instruments were landed intact,
photographs of the earth were made and varied
cosmic ray records taken. It is incidentally stated,
though extremely interesting to hear, that the com-
mander had made two other stratosphere ascents in
June.

London Transport Scheme

ARRANGEMENTS have been concluded between the
sovernment and the Standing Joint Committee of
the London Passenger Transport Board and the
main line railways for the development of a transport
scheme for London. On June 5, the Chancellor of
the Exchequer announced to the House of Commons
that a £35,000,000 plan had been concluded. In
addition to the extensive schemes included in the
Private Bill of the Transport Board, it is intended
to electrify the suburban lines of the L. and N. E.
Railway in north-east London entering Liverpool
Street, and to extend tube railways to give new
connexions between these electrified lines and the City
and the West End. The high level at which Govern-
ment credit now stands enables an Exchequer guaran-
tee to be given of loans sufficient to enable the whole
undertaking to be started at once. It involves the
building of about 12 miles of new tube railways, the
electrification of 44 miles of suburban railway and
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the doubling and electrification of about 12 miles o
further suburban railways. In addition, we wer
glad to learn that trolley buses are to be substituted
for tram cars on 148 route miles. These buses, lik
the cars, are driven by electricity, but they leave the
highways more open and much safer for road traffic
It is hoped to complete the works within five years
from the date of the loan. Among the improvements,
we notice that escalators will be used instead of
lifts and will provide ample accommodation for the
increased traffic.

Gas or Electricity for Domestic Heating?

THE question of whether to heat our houses by
gas or electricity is discussed in an article in the
Nineteenth Century and After of June by Prof. W. A,
Bone. He is naturally proud of the progress made
by the gas industry during the past hundred vears,
He points out that the electrical industry is only
fifty years old and has the attractiveness and self-
confidence of youth, and so is apt to impress un-
critical minds with its superiority. We agree that
a London gas consumer buys as much potential heat
for 8-6d. as would cost an electricity consumer nearly
half a crown at 1d. per unit. On the other hand,
every bit of the electric heat can be utilised, whilst,
an appreciable fraction of the gas heat passes up the
chimney. Electricians are well aware of the relative
costs of gas and electricity for heating, and where
economy is the primary consideration, water heating
by electricity is only advisable in certain cases, We
do not agree with Prof. Bone that a chimney is
necessary for the suitable ventilation of bed- and
living-rooms. Many systems for ventilating rooms
have been devised. Possibly in a fow years time
chimneys will be considered relics of barbarism, and
roof gardens will add to the amenity of life. In
London, many consumers now get their electricity
at 0:5d. per unit and are delighted with their electric
heaters and cookers, even although they have pre-
viously had extensive experience of gas rings and
fires. Electricians are continually experimenting, just
as are gas engineers ; and are remedying some of the
defects of the early installations. It is now customary
to have the switch for the electric fire about three
feet above the floor so that the heat can be regulated
without moving an armchair.

Institute of Physics Lectures at Manchester

THE annual lectures on recent advances in physies
arranged by the Manchester and District Local
Section of the Institute of Physics were held in the
Physies Department of the University of Manchester
on June 24 and 26. The first lecture was given by
Prof. Franz Simon, who is now working at the
Clarendon Laboratory, Oxford, and whose researches
on low temperatures are well known. He chose as his
subject “Low Temperature Research—its Objects
and Methods’, and gave an account of recent ad-
vances in experimental technique whereby tem-
peratures of the order of a fraction of a degree from
absolute zero may be obtained. The prineiples
underlying the experimental methods were considered
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and reference made to the peculiar properties of
certain substances at low temperatures. Prof. M.
Polanyi, professor of physical chemistry in the
University of Manchester, gave the second lecture,
his subject being “Reaction Velocity and Thermo-
dynamies”. He discussed the general effect of pressure
on the velocity of chemical reactions, using relations
deduced in accordance with thermodynamical prin-
ciples, and referred among other things to the altera-
tion of the equilibrium of reactions due to pressure,
the grouping of reactions, and the connexion between
reaction velocity and the heat of reaction. He also
deseribed recent work on the mechanism of ionogenic
reactions. The lectures were well supported by
members and friends, and were followed by helpful
discussions of the various points raised.

Chemical Industry and Water Problems

Tre presidential address of Mr. Edwin Thompson,
at the annual general meeting of the Society of
Chemical Industry at Glasgow on July 2, dealt with
the question of water supply in Great Britain and
covered a wide range of topics in that connexion.
Mr. Thompson considered the problem of a national
water poliey to call for immediate investigation. He
deplored the spirit of localism which still manifests
itself in connexion with every water supply scheme
of magnitude, despite the recommendation made
nearly seventy years ago by the Royal Commission
of 1868 ‘“‘that no town should be allowed to appro-
priate a source of supply which naturally and geo-
graphically belongs to a town or district nearer to
such source, unless under special circumstances
which justify the appropriation”. He said there is too
much selfishness among water undertakings, and that
they could do much to relieve the needs of those who
have no water supply. He went on to discuss a number
of difficulties and problems which are associated with
questions of supply : water pollution, rural require-
ments, misuse and waste of water, the increase
during recent years of the per capita consumption,
diversion of supplies for canals, storage reservoirs,
biological factors of storage, sewage effluents into
rivers, compensation water, ete. He alluded to and
endorsed the necessity for a survey of the water
resources of Great Britain and instanced from the
report of the British Association Committee the
example set in this respect by other nations. The
idea of a water grid was dismissed. The valuation of
waterworks for rating purposes has a serious financial
bearing on the administration and working expenses
of an undertaking. The formation of a Select Com-
mittee of the Houses of Parliament to go fully into
the question of national water supplies made him
confident that the anxieties and hardships of the
past year will never be repeated.

The Annual Tables of Constants

At the conference of the International Union of
Chemistry, held in April 1934 in Madrid, it was
recommended that a substantial part of the funds
at the disposal of the Union should be transferred
to the International Committee of Annual Tables of
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Constants, in order to assist in the publication of
these valuable tables. This recommendation was
passed unanimously by the Union’s executive in
Paris in last October and confirmed by the national
organisations representing the wvarious countries
adhering to the Union, such as Verband Deutscher
Chemischer Vereine representing Germany, Comité
National Belge de Chimie representing Belgium,
National Research Counecil, Division of Chemistry,
representing the United States, and so on. The
sum thus put at the disposal of the Committee of
the Annual Tables is 150,000 francs; the amount
indicates the importance which international chemical
circles attach to the continuation of the Annual
Tables. This sum will be used up for printing the
index of the second series (vol. 6-10, 1923-1930),
which is now ready. In return for this gift, the
Committee of the Annual Tables is going to put at
the disposal of the chemical organisations adhering
to the Union a certain number of complete sets of
the Tables.

Atmospheric Pollution

TeE twentieth report on atmospheric pollution
issued by the Department of Scientific and Industrial
Research (H.M.S.0., 5s. net) records observations for
the year ending March 31, 1934, This report, like
its forerunners, shows that preconceived notions are
not always supported by measurement. If the con-
ditions of sampling and test are valid, then the City
of London has the most polluted atmosphere observed
in Great Britain, and deposits of solids and tar show
annual increase. Again, foggy weather, judged by
measurement of ‘smoke haze’, appears to reach great-
est prevalence in Westminster, and some of the
highest figures for sulphur pollution are also found in
London observing stations. Some so-called industrial
cities apparently have atmospheric conditions much
superior to those in London. London may, however,
take comfort from the fact that comparable measure-
ments show that atmospheric pollution in Phila-
delphia is almost twice as bad. Experience is recorded
with the use of a ‘candle’ of lead dioxide for measuring
atmospheric sulphur compounds. Another interesting
apparatus has been devised for recording the quantity
of light. The light received by a photo-electric cell
develops a current which imparts to a condenser a
charge. When this reaches a certain amount, it
discharges through a neon lamp and causes an ordinary
counter to advance one unit. The difference between
the records at the various stations is great, and it
m:y be inferred that large improvements in atmo-
spheric conditions are possible by using experience
already known. P e

Epidemic of Green Fly

WE learn from the Ministry of Agriculture and
Fisheries that, in many districts in the southern half
of England, oats have suffered from severe infesta-
tions by aphides or ‘green fly’. Similar attacks on
grassland have taken place in certain northern
counties, including Lancashire. The insects occurred
often in swarms, smothering the c¢rops and causing
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much damage. The species concerned is a common
one which often causes local and temporary injury
to grass. Its appearance in epidemic form on cereals
is quite unique in recent times. The reasons for the
outbreak are unknown, but they are probably
associated with the relatively mild autumn and
winter and the advanced condition of the crops.
The standard control method would be the applica-
tion of an insecticidal dust by means of a powder
sprayer. The necessary equipment, however, is not
available on many farms, and expenditure to meet
this treatment seems scarcely justifiable in view of
the damage that has already been done. It is probable
that the aphids will shortly migrate, while natural
enemies are already actively at work.,

Metals in Food

THE Society of Public Analysts has issued a useful
“Bibliography of the More Important Heavy Metals
occurring in Food and Biological Material”, the
period covered being the years 1921-33. The elements
dealt with are antimony, bismuth, cadmium,
chromium, cobalt, copper, lead, manganese, mercury,
nickel, thallium, tin and zine. Each reference indicates
the nature of the information to be found in the paper.
The largest sections deal with copper, lead and
manganese, which account for half the references
quoted. The pamphlet (30 pages) can be obtained
from the Editor of the Analyst, 85 Eccleston Square,
London, S.W.1 (2s. to members of the Society ; 3s. to
non-members),

Principles and Design of Precision Gauges

Ix these days of motor-cars, electric fittings and
80 on, everyone learns something of the value of
interchangeability of parts and also experiences the
disadvantage of finding that a part ‘will not fit’,
The progress of manufacture, indeed, depends largely
on parts being interchangeable, and in mass pro-
duction it is absolutely necessary to place limits on
the permissible variation from standard dimensions.
This necessity has given rise to the system of working
to gauges, a system which received a great impetus
through the manufacture of vast quantities of
munitions during the War, and which to-day is
perhaps used most extensively in the manufacture
of motor-car engines and other parts. From being
& comparative novelty, gauging has become a matter
of ordinary routine, while the making and testing
of gauges has itself become an industry. There will
thus be many persons who will be able to appreciate
the pamphlet of Mr. R. J, Foster on “The Principle
and Design of Precision Gauges for Interchange-
ability” recently issued by the Association of
Engineering and Ship-building Draughtsmen, and
published by the Draughtsman Publishing Co., Ltd.
(2s.). In this the reader will find sections on toler-
ances and fits and limits, plug gauges, pin gauges,
external and internal gauges, height and depth
gauges and comparators, together with many sketches
and useful notes.
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International Geological Congress

PRELIMINARY arrangements are announced fron
Moscow for the meetings of the Seventeenth Inter
national Geological Congress, which is to be held i
the U.S.S.R. during the summer of 1937, the yea
of the twentieth anniversary of the Soviet Govern
ment. 1t is proposed that the first half of Augug
should be devoted to the sessional meetings. Thy
special topics suggested for discussion includ
petroleum, coal, ore-deposits, rare elements, £eo.
physical methods, the Permian system, tectonic ang
geochemical problems, the relationship of magmati
rocks and ore-deposits to tectonics, and the history
of geological knowledge. Three series of execursions
4, B and C, are provisionally arranged, to take plac
respectively before, during and after the sessions,
the whole programme extending from the beginning
of July to the end of September. The A series includes
excursions to the north (Pre-Cambrian and Khibina
Complex) ; the Urals ; the south (Crimea and Donets
Basin) ; the Volga Basin ; and the Caucasus. The (¢
series are on a larger scale and cover very wide
regions. They are described as petroleum and strati-
graphical (main oil districts and Central Asia) ;
Central Asia (stratigraphy, tectonics and voleanic
phenomena ; transcontinental (stratigraphy, tectonics
and economic geology of Urals to Soviet Far East) ;
and Turkestan-Siberia (Perm, Altai and Kuznetsk),
More detailed descriptions will be given later. Mean-
while inquiries are invited and should be addressed to
the Organisation Committee of the Seventeenth
International Geological Congress, Moscow, 4,
Kotelnicheskaya, Naberezhnaya, 17.

A Recent Sunspot

A FAIRLY large group of sunspots has recently been
visible whilst crossing the sun’s dise on June 23-July
6 in long. 305° and lat. 24° S, Itsareaon June 28 was
1000 millionths of the sun’s hemisphere, of which
850 millionths was the area of the leader spot. When
near central meridian passage, which oceurred on
June 299, the group was visible to the naked eye.
Though itself not a return of an individual spot of
the previous rotation, the recent spot represented a
continuation of localised disturbance which has been
apparent for the last two months in this part of the
solar surface. In an ordinary telescope, the group
has been an interesting object with conspicuous
‘bridges’ across the leader spot in particular. The
spectroscope offered, as usual, a further range of
observation. On June 26 at 8h 43m G.M.T. a bright
eruption took place that was observable visually in
the hydrogen € line of the solar spectrum and should
have been possible to photographic records in the H
and K lines of ionised calcium. The spectrohelioscopa
showed with perfection the contour of the areas of
the brilliant hydrogen (H«) emission and the dark
filaments of gas bordering them at a later stage. The
largest radial velocities measured at Greenwich for
the absorption filaments were 20 km. a sec. outwards
and 60 km. a sec. inwards to the sun. On June 29
at about 8h 45M, several moderately large radial

(Continued on p. 217.)
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Iron and Steel*
By Sir William J. Larke, K.B.E., Director of the British Iron and Steel Federation

NO single element has exercised such a pro-
found influence on the social organisation
of mankind as iron. To-day, directly or indirectly,
it enters into every moment of our lives, sleeping
or waking ; the production of our food, our
clothing, our homes, our furniture ; and without
it modern transport by sea, land and air, the
distribution of gas, water and electricity, in fact
all the amenities of modern civilisation, would be
impossible. We are still in the Tron and Steel Age,
and likely to become more and more dependent
on them for our material well-being.

Fortunately Providence has ordained that 4-44
per cent of the earth’s crust consists of iron in
various forms. Though widely scattered, it is
found in varying degrees of richness in iron con-
tent from a trace up to 60-70 per cent. It is
usually only described as iron ore when the iron
content is at least 20-30 per cent, as the iron
is too costly to extract with smaller content. A
feature of all early iron production, owing to the
difficulty of obtaining a high temperature, which
in primitive furnaces seldom exceeded 1,100° C.,
was the use of iron ore or sand of high iron con-
tent, a fact which limits the area likely to have
given birth to the iron culture.

The qualities of iron were aptly described by
Dr. Ure in his “Dictionary of Arts and Manu-
factures”. “Every person,” he says, “knows the
manifold uses of this truly precious metal. It is
capable of being cast in moulds of any form, of
being drawn out into wire of any desired strength
or fineness, of being extended into plates or
sheets, of being bent in every direction, of being
sharpened, hardened or softened at pleasure. Iron
accommodates itself to all our wants, our desires,
and often our caprices. It is equally serviceable
to the arts, to science, to agriculture, and the
same ore furnishes the sword, the ploughshare, the
cannon and the bomb. It is a medicine of much
virtue and the only metal friendly to the human
frame. The ores of iron are scattered over the
crust of the globe with a beneficent profusion

* Friday evening discourse delivered at the Royal Institution on
March 22,

proportionate to the utility of the metal; they
are found under every latitude and every zone,
in every mineral formation and are disseminated
in every soil.”

Iron beads and other articles have been dis-
covered under conditions indicating that iron was
known as a precious metal in Egypt at least
4,000 B.0. A sickle blade found by Belgoni under
a sphinx at Karnac, and a portion of a cross-cut
saw found in one of the pyramids by Colonel Vyse,
estimated at 3,000 B.C., are the earliest evidence
of its use for purposes other than ornamental.
Such early iron has been proved to be of meteoric
origin, and indeed the word iron in most cultural
languages is derived from a root meaning ‘some-
thing hard from the sky’. This acceptance of its
origin was very widespread. According to Zimmer
and others, de Cortez, whilst in Mexico in 1519-21,
found that the Aztecs possessed knives and
daggers of iron, which were prized higher than
gold, being of great rarity; but they had no
knowledge of how to smelt it, and when asked,
stated that the material came from the sky.

Zimmer in his paper on meteoric iron points
out that as meteoric iron contains 3 per cent of
nickel, the ancients possessed a steel which (when
they were fortunate in the mass they used, as it
was of very unequal constitution) was not avail-
able to mankind by a manufacturing process until
1890. He points out that 99 per cent of the then
(1916) known mass of about 250 tons of meteoric
iron is ductile. Tt was not, however, until a
famous fall of meteorites was witnessed at L’Aigle
in Normandy on April 26, 1803, by thousands
of people, that the celestial origin of meteoric iron
was generally accepted in modern times. Such
iron contains iron, nickel, copper, cobalt, phos-
phorus, and in most cases in addition sulphur,
carbon and silicon, so that it is a highly complex
alloy. There is little doubt that all the early iron
in North America up to the fifteenth century was
meteoric in origin. Man doubtless discovered the
existence of terrestrial iron through the accidental
fusing of ore in a camp fire, but there is no evidence
to show at what date.
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Earliest remains indicate that the smelting of
iron was known in India approximately 1,400 B.0. ;
and the discoveries at Hallstatt in Styria and
Carinthia (the Roman Noricum), in the famous
cemetery, where some thousand graves have been
investigated, fixes the date of a highly developed
iron culture at approximately 1,200 B.c. The im-
portance of the Hallstatt finds is that examples
of bronze and iron weapons found side by side,
exactly the same in shape and design, show they
were made in a transition period from the Bronze
to the Iron Age. Dr. Percy in his great work
on metallurgy pointed out that the Iron Age must
have preceded the Bronze Age, since it was
obviously easier for primitive man to have smelted
iron than to have made an alloy of copper and
tin; but it is suggested that bronze was almost
certainly the result of the smelting of an ore of
copper and tin found in the same mine, and that
the alloy was not until later a controlled mixture.

The evidence in favour of either centre, Europe
or Asia, as the birth-place of iron smelting is of
necessity speculative. It is significant that both
iron and steel are indiscriminately referred to by
ancient writers in describing the material, and
there is no doubt that, in the early processes of
smelting, iron of varying degrees of hardness and
varying qualities was produced.

Early remains indicate that the first iron
furnace consisted of a hole in the ground lined
with clay, in which were set alternate layers of
charcoal and iron ore. The product was a mass of
spongy iron mixed with slag and charcoal, which
had to be reheated and hammered to eliminate
the impurities and render the metal fit for forging
into weapons and tools. The resulting metal was
no doubt soft, and it is recorded of some of the
ancient tribes who were iron workers, that when
fighting the Romans, who were then armed with
bronze, their weapons frequently bent and re-
quired to be straightened.* The production of
steel of a high quality under controlled conditions
seems to have been established in India several
centuries before the Christian era.

According to Colonel Belaiew, wootz, the steel
from which the famous Damascus swords were
made, was produced by a crucible process. The
spongy mass of iron produced from the furnace
was broken up, remelted in a crucible with char-
coal, allowed to cool, and then reheated and
hammered several times ; finally being hammered
into small cakes about 5 in. in diameter and % in.
thick, called wootz, which was then an article of
merchandise carried from India to Damascus and
to Toledo in Spain. This process produced a
beautiful steel for the purpose, which, when etched
with acid, developed a blue watermark known as

* Polybius’s account of Addua 223 n.c.
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Damascening. Its constitution was a eutectoi
steel of approximately 0-9 per cent car :
containing segregations of glass-hard carbide o
iron, cementite (Fe,C), which in the process of
production had become spheroidal. = The stee
gave the swords remarkable flexibility wher
tempered, and the glass-hard spheroidal particleg
of cementite took and retained a very sharp edge
Between the soft weapons of the early Iron Age
in Europe and the more highly finished steel o
the early productions of India, there is the com.
plete range of qualities in iron and steel which
ultimately led to the transition from the Bronze
Age to the Iron Age. The hard bronze weapons of
the Romans were at least a match for those of
soft iron produced directly from the ore ; but as
the production of steel became more general, the
steel weapons were able to pierce bronze armour,
The importance of iron for Weapons was recog-
nised by the Etruscan King Porsena, 507 B.C.,
who in the conditions of peace prohibited the
Romans from using iron, except for agricultural
purposes. It seems evident that iron and steel
weapons displaced bronze after Marathon, ap-
proximately 490 B.c. About the same period the
Pheenicians established colonies in Spain  and
introduced iron making as followed by the Greeks,
and during the second century B.c. Spain became
the greatest iron centre, and remained so for cen-
turies. The Romans during the second century
B.c. adopted Spanish swords, and Toledo blades
were famous long before the Christian era. There
was a great belief at this period in the efficacy of
the qualities of certain waters, particularly the
River Salo in the north of Spain, for tempering—
a belief that has been revived even in modern
times, when competitors of Sheffield have attri-
buted qualities to the local water which were the
result of the abilities of the local people.
Although examples of the Hallstatt iron weapons
have been found in Great Britain, and according
to Ault were the cause of the people turning their
attention to iron, the Iron Age seems to have
commenced here about 400 B.c. The iron mines
of Sussex were famous until the eighteenth cen-
tury. The advent of iron tools for wood working
and for agriculture converted man from a hunter
to a farmer, and thence to a capitalist as he
accumulated at first stores of grain, and then
more and more tools. It was at this stage that
iron assumed its first economic importance. From
this period until the eighteenth century its in-
fluence and importance with regard to social and
economic development was of the same character,
though increasing in degree. The furnaces in
which the ore was smelted with charcoal, con-
sisting of holes in the ground with goat skin
bellows, gave way to structures reared above the
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ground, in which were inserted tubes or tuyeres
for the blast. These structures were called bloom-
eries, from the Anglo-Saxon bloma, a lump. They
were adopted by the Romans and ultimately used
with water-driven bellows, and hammers for forging
or refining the iron. This method of production
continued well into the seventeenth century.

During the period of the modern history of
England, that is, from the time of the Norman
Conquest, there may be said to have been three
main phases of industrial development. The first
and longest phase lasted until the early part of
the eighteenth century, being the era in which
physical force was only obtainable from the
strength of horse and man. It was the era in
which the influence of iron became important as
an adjunct to wood, in forming the manual tools
for agricultural and structural purposes. The
second industrial phase lasted nearly a century
and a half, and may be described as the age of
iron and coal ; while the third phase, that of the
development of metallurgy and alloy steels, has
only lasted a quarter of a century, and we may
be said to be at the beginning of a new era.

In the seven centuries of the first period, iron
was too costly for general use, except in a very
limited way, and its main use was service in war.
But so early as the ninth century, the iron horse-
shoe had been introduced—an invaluable adjunct,
which not only adapted the horse to work in
regions other than grass lands, but greatly in-
creased his effective pulling power.

The large-scale development of the use of iron,
even in the form of manual tools, was delayed
due to the difficulty of producing it.

While copper can be melted at a temperature
of 1,100° C., and some of the bronzes at a much
lower temperature, it requires at least 1,600° to
melt steel. Until the difficulties involved in
producing material at such a high temperature on
a large scale were finally solved, the use of iron
was confined to the most essential needs of agri-
cultural implements and arms. At the same
time, it must be recognised that, except as a
means of improving the efficiency of manual tools
and producing them in greater quantity, the need
for large-scale production had not arisen and
could not arise until the advent of the Machine
Age in the eighteenth century.

Cast iron was not used in Europe until about
1340. In the reign of Edward III, iron was of
sach importance that an act was passed pro-
hibiting the export of any iron, whether made in
England or previously imported, under penalty of
forfeiting twice as much to the king as was taken
out of the country. According to Parker, the iron
pots, spits and frying pans were classed among
the Crown jewels.

Cast iron was largely used for cannon and
cannon shot, which were exported from Ilsenberg
in Germany in the fifteenth century ; iron stoves
were cast in Alsace in 1490. A small iron industry
grew up in the wealds of Kent and Sussex, where
iron ore and timber were both available ; but it
gradually acquired a national importance with the
advent of cast iron in the sixteenth century, and
became notable for the production of cannon
which were exported to other countries. In fact,
complaint was made that British cannon were
used against England in the wars with Spain in
the sixteenth century.

Generally it may be said that the iron industry
had for some centuries exercised great influence
on the development of civilisation. So far as it
gave predominance to any particular people over
others, it was mainly in the production and
improvement of arms and agriculture. Having
regard to its limited use, the industry had reached
a considerable magnitude in England in the
sixteenth century. As timber was urgently re-
quired for shipbuilding, legislation was enacted,
restricting the production of iron and encouraging
its importation. This was so effective that, while
there were 300 furnaces recorded in England in
1665, these had been reduced to 59 by 1740.
In 1750 a petition was made to Parliament by
the tanners of leather in and about the town of
Sheffield in Yorkshire, against the bill encourag-
ing the importation of iron from the American
colonies, on the grounds that if English iron were
not produced, the tanners would be deprived of
the oak bark, which was stripped from the oak
before it was converted into charcoal.

Thus even towards the middle of the eighteenth
century the iron industry in Great Britain was a
decaying one, iron and steel being largely imported
from Europe and the American colonies. But at
this time commenced the most remarkable de-
velopment of our material civilisation. Abraham
Darby at Coalbrookdale had been experimenting
with the use of stone coal in the production of
iron, owing to the limitations of the use of char-
coal. In 1735 he used coke in the blast furnace,
and this date marks the birth of the modern iron
and steel industry. The blast at this time was
still created by the use of bellows driven in many
cases by a water-wheel. Dud Dudley had claimed
to have smelted iron with stone coal in 1620, but
never brought it into general use (see NATURE,
134, 842; 1934,

The scale of the industry in England may be
gauged from the fact that the total production
of iron in the year 1740 was only 17,350 tons,
which was the second highest production of any
country in the world, Sweden then being the
highest, owing to her large resources of timber.
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This has enabled Sweden to-day to maintain her
supremacy in the production of charcoal iron.
She possesses no natural supply of stone coal.
Darby’s use of coke for smelting instead of
charcoal gradually spread over the whole country,
and by 1760 was common practice. This had the
effect of transferring the iron industry from the
wooded districts of the wealds of Surrey, Sussex
and Kent, immediately to the Black Country, and
finally to the other coal districts of South Wales,
the north-east coast of England and Scotland.
The full advantage, however, of Darby’s method
could not be obtained by the inefficient water-
driven bellows then available. By a remarkable
coincidence, Watt developed his improved steam
engine in 1769. This development was facilitated by
the improved production of iron by Darby, but
Watt’s engine made available to the iron industry
vastly increased blowing power, thus increasing
the possible temperature in larger furnaces, and
modern blast furnace development became possible.
The blast furnace is the most economic means
of extracting iron from its ores. The iron is
contained in the form of oxides, or in some cases
of carbonates, mixed with a gangue material con-
sisting mainly of silica. The furnace is charged

with iron ore, coke and in most cases, depending-

on the nature of the materials used, limestone.
The iron oxide is reduced chiefly by the gas
passing upwards through the furnace, which
contains carbon monoxide produced by the intro-
duction of hot air at the bottom of the furnace.
The lime produces an easily fusible slag with the
gangue materials of the ore and, as the materials
pass by gravity through the furnace, they reach
the hearth at the bottom in a molten state where
they separate naturally into two layers, the lower
being molten pig iron and the upper slag. The
final elimination of the oxygen contained in the
iron takes place in the hearth. Two tap holes are
provided in the hearth, one above the other,
From the upper, slag can be withdrawn, and the
pig iron flows by gravity from the lower. The
iron thus produced contains about 4 per cent of
carbon, varying proportions of silicon, and small
percentages of impurities such as sulphur and phos-
phorus, depending upon the ore used or purpose
for which the iron is required. Other elements may
be introduced, if required, by including suitable
materials in the burden charged at the top.
Blast furnace practice has been enormously
improved, but the fundamental principles remain
identical with those which have characterised the
production of cast iron since the fourteenth cen-
tury, the earliest period in which it was known.
But whereas a single furnace could only produce,
even so late as the end of the seventeenth century,
less than 200 tons a year, and the average output
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of the charcoal furnace in 1806 was of the order
of 700 tons a year, the coke furnaces were by thstz;{
time producing approximately 1,700 tons a year,
The average production of the blast furnace to-day
in Great Britain is 60,000 tons a furnace a yea.r,._!
and there are single furnaces in operation pro.
ducing 4,000-5,000 tons a week. There are some
on the Continent, and in India, producing nearly
twice as much as this.

The size of the blast furnace is governed to-day
by the market requirements of the resultant pro-
duct, and in Great Britain—the birth-place of the
modern iron and steel industry—there is still
made a wider diversity in qualities of iron and steel

products than in any other country in the world,

The volume of production in Great Britain isnow the
fourth highest, but is still only one quarter in volume
of the normal production of the United States.

It should be mentioned that the most important
results of the technological improvements in the
blast furnace have been the reduction in the
quantity of fuel required. The invention of the
hot blast by Neilson in 1828 in Scotland reduced
fuel consumption from more than 8 tons of coal to
5 tons per ton of pig iron produced, and by 1840
the average quantity had fallen to 3% tons, but
very much lower in many furnaces. The con-
sumption in modern practice depends on the
nature of the ore used, and particularly its iron
content ; but under suitable conditions with suit-
able materials, 1 ton of pig iron has been produced
with a consumption of 15 cwt. of coke (equivalent
to say 22 ewt. of coal).

Referring to the enormous increase in the
capacity of blast furnaces, it should be noted that

in 1878, when the average annual production of

pig iron per furnace in Great Britain was ap-
proximately 6,400 tons, there were 948 furnaces,
whereas to-day there are actually only 96 in blast
with an average production of 60,000 tons a year.
So late as 1920 there were 481 furnaces in
existence, 284 in blast, with an average annual
output of 28,000 tons.

It is not an exaggeration to say that the Machine
Age and the Industrial Revolution owe their birth
to the inventions of Darby and Watt, since by
making iron much more readily available, the
inventions of that very remarkable period of 150
years from the middle of the eighteenth to the end
of the nineteenth century were made possible which
resulted in the replacement of handicraft by
machines, and revolutionised production.

The production of individual industries rapidly
increased with the application of the steam engine

-1

and machinery beyond the absorptive capacity of
accessible markets, in view of the limitation of |

transport. Thus, on the introduction of railways
in 1825, there existed a surplus of production in
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many centres of the country, awaiting distribu-
tion. It was the fact that industrial production
had overtaken the immediate consuming power of
the communities accessible to the producers that
created for the railways such a period of feverish
activity and prosperity.

The construction of the railways absorbed the
greater part of the iron and steel production, even
up to 1881. In that year, out of the total produc-
tion of steel in Great Britain of 1,778,000 tons,
1,000,000 tons was used for rails alone, and in the
United States, which in the same year produced
1,000,000 tons of rails, the total steel production
was only 1,588,000 tons.

Early railway development was based entirely
on iron. While the development of the rail track
had passed through the stage of a flat timber
wagon way with flat wheels, followed by an edge
rail in timber, in the later stages covered with
iron, with flanged wheels, it was not until Jessop
introduced the edge rail, which consisted of cast
iron rails 3 ft. long by 14 in. with a raised head
and flanged wheels, in 1790, that the modern
railway track may be said to have been born.

It is of interest to note how the use of iron
has passed from what might be termed wrought
iron in the prehistoric and early historic period,
to the more frequent use of cast iron, particularly
after the advent of Abraham Darby. It was not
until 1784, with the invention by Cort of the
grooved rolling mill for rolling iron bars, and of
the puddling furnace for converting cast iron into
what is now called wrought iron, that the forged
material again became of prime importance.

In 1805 wrought iron rails were produced 15 ft.
in length, which was a great advance over the
cast rails, which could only be made at that time
about 4 ft. long. Wrought iron takes its name
from the fact that the iron is refined in a plastic
state and never. allowed to become molten, the
grains of iron being welded and wrought into
shape by a kneading process, either that invented
by Cort of puddling pig iron, or by direct reduc-
tion from the ores, the resultant spongy mass
being frequently hammered and reheated to
eliminate slag and ash, as in ancient times.

The Delhi Column is perhaps the most remark-
able example of ancient wrought iron extant. Tt
was erected by the Majaraiah Dhava about A.p.
320. This column weighs 6} tons, and is 24 ft.
long, 16} in. in diameter at the foot, and 12} in.
at the top. A sample of the material has been
analysed by Sir Robert Hadfield, and proved to
be iron of an extraordinary high purity—no less
than 9972 per cent. The means by which so
massive an object, of a material of such high
quality, could have been produced 1,600 years
ago are still a matter for conjecture.

23

The metal part of wrought iron is pure ferrite
crystals. Interspersed between them are minute
threads of slag. Slag is not in this case an im-
purity, because it confers upon wrought iron its
powers of resistance to corrosion. Wrought iron
is easily forged, and has been used for some of the
most important structures in the world, notably
the two bridges over the Menai Straits, Telford’s
suspension bridge in 1825 and Stephenson’s
tubular railway bridge, 1850. The latter consists
of two wrought iron tubes each 1,510 ft. long.
As a testimony to the resistance to corrosion of
wrought iron, it may be mentioned that only a
few links of the suspension bridge have needed
to be replaced, and none of the plates of the two
tubular tunnels. The weight of wrought iron in
the tubular bridge is 10,540 tons, a very remark-
able structure, having regard to the period in
which it was erected.

At about the same period Robert Stephenson
built the high-level bridge at Newcastle across
the Tyne. This is one of the largest cast iron
structures in the world. It was opened by Queen
Victoria in 1849, and carries both road and railway.
The total length of this bridge is 1,337 ft. It is
112 ft. above high-water to rail-level. There are
six spans of 125 ft. each and the lower roadway
is 22 ft. 7} in. below the rail-level. The total
weight of iron used is 5,050 tons and the total
cost was £243,000. Cast iron is still an important
structural material ; the tunnels of the tube rail-
ways and the Mersey tunnel are lined with cast
iron sections; no less than 80,000 tons of cast
iron were used in the construction of the Mersey
tunnel.

In 1850, steel was only made in small quantities
in crucibles or by cementation, which were long
and costly processes. According to Bessemer,
this steel, when rolled into bars, was sold at
£50-£60 per ton. He desired to produce a metal
having the mechanical characteristics of wrought
iron, which could be run into an ingot mould in
fluid condition. After years of experiment, he
finally developed the process associated with his
name, the decarburisation of molten iron by blow-
ing air through it in a vessel called a converter.,

This invention by Bessemer marked the birth
of the modern Steel Age, as it made steel
available in quantities much greater and at a cost
much lower than was possible in the case of
wrought iron. For many purposes steel imme-
diately proved a superior material, being harder
to wear and stronger mechanically. It could also
be cast, rolled and forged and was thus able to
meet all the demands of the engineers in its applica-
tion to the production of structures and machines.
The first Bessemer steel rail was rolled at Dowlais,
Glamorgan, and laid on the main line of the
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Midland Railway at Derby in 1857, and it proved
to have some twenty times the wearing life of
existing iron rails,

About 1860 Siemens developed a regenerative
furnace in connexion with glass-making. Faraday
delivered one of his last lectures in the Royal
Institution in June 1862 on the simplicity, power
and economy of the regenerative open hearth
furnace, but it was not until 1865 that the first
experimental plant was erected by Sir William
Siemens at the Sample Steel Company, Birming-
ham, and the furnace for making steel was put to
commercial use,

The open hearth Siemens-Martin process was
developed by Siemens and Martin in 1864-67. It
had the great advantage over the Bessemer pro-
cess that, whereas the refining in the latter took
20-30 minutes and the degree of refinement was
a matter of empirical judgment, in the case of
the open hearth process the time required was
at least eight hours and the degree of refinement
and quality of the product could be tested by
means of samples during the process. The result
was that a more consistent quality of product was
obtained, and the open hearth process ultimately
displaced the Bessemer process in Great Britain.

It is interesting to note that with improvements-

in the process and particularly the control of the
qualities of pig iron, which is the key to the
control of the quality of the resultant steel, the
Bessemer process is again being used for many
purposes in Great Britain. For the past fifty
years it has been supreme on the Continent.
The next great advance in steel production was
the invention by Sydney Gilchrist Thomas in
1877 of the basic process. Thomas originally
intended to be a doctor, and was preparing for his
matriculation at the age of seventeen years, when
his father died. He was thrown on his own re-
sources and accepted a junior clerkship at Bow
Street at a salary of £90 a year. He devoted his
spare time to the study of science, principally
chemistry, Mr. Challenor, in a course of lectures
at the Birkbeck Institute in 1870, said : “The
man who eliminates phosphorus by means of the
Bessemer converter will make his fortune.” This
fired the imagination of Thomas. Working under
great disadvantage in co-operation with his cousin
Gilchrist, who was a chemist in a works in South
Wales, they ultimately succeeded. His paper on
the process, however, in 1878, before the Iron
and Steel Institute, was actually not read for lack
of interest until an adjourned meeting in 1879.
However, this invention was taken up in that year
by Messrs. Bolckow Vaughan, of Middlesborough,
who were already producing steel by the original
acid Bessemer process and desired to use the
Cleveland ironstone which was not suitable for
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that process, but the use of which was rendered
possible by Thomas’s invention.

It should be stated that the acid process does
not eliminate the sulphur and phosphorus from

the iron. For this reason the materials charged

must be of a high degree of purity, particularly
with regard to sulphur and phosphorus content,
as these two elements have a deleterious effect on
the quality of the finished steel. The materials
charged may be either pig iron or steel scrap of
suitable quality, or both. The basic process, as
invented by Thomas and Gilchrist, removes phos-
phorus through the action of a basic slag largely
consisting of lime, and the sulphur partly by the
slag and partly by the action of manganese con-
tained in the basic pig iron. When the steel has been
cast from the furnace into the ladle, any residual
oxygen is removed by the addition of aluminium
or some similar suitable reagent. If decarburisation
has been carried out to a greater degree than is
required, the carbon content may be brought up
to the required figure by the addition of anthracite
in the ladle; also other elements as may be
required are frequently added in the same manner.

By far the most important immediate result of
Thomas’s invention was its adoption on the
Continent, as it rendered possible the use of the
large deposits of high phosphoric ores in Alsace
and Lorraine. The result has been the application
of the basic process to open hearth practice and
the consequent enormous increase in the production
of steel throughout a large part of the civilised
world, as can be seen from the growth of world
production, with a rapidity which has had an
influence, the importance of which can scarcely be
exaggerated, on the development of population
and improvement in the standard of life.

UNITED KINGDOM AND WORLD PRODUCTION OF

P16 IRON AND STEEL 1835-1934
(in millions of tons)

PIG TRON STEEL

YeaR

World U.K. World U.K.
1835 188 100 = —
1845 2-95 1-561 - —
1855 5-06 8-22 = =
1865 8-97 4:82 — =—
1869 11-10 545 0-42 0-16
1875 13-61 6-37 179 0-71
1885 10-33 742 6-19 189
1895 28-50 7-70 16-65 326
1905 53-24 9-61 422 5-81
1915 5970 8-79 6557 8:55
1925 7569 626 88-03 739
1029 9735 7-59 118-37 9-64
1931 5473 377 68-07 5-20
1932 3960 3:57 50-11 520
1933 4877 114 6574 7-02
1934 6134 5-08 78-03 8:86

It is interesting to compare the growth of

population in relation to iron and steel production.
From 1066 until 1760 the population of England and
Wales increased by some 5} million, considerably

1
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less than one million per hundred years, while
in the next hundred years it increased by 13
million.  Similarly, iron production increased
slowly from possibly a few hundred tons in 1066
to about 50,000 tons in 1760, and then rose rapidly
to nearly 4 million tons in 1860. The rapid
expansion of iron production not only coincided with,
but also may well be said to have made possible
the rapid growth of population. It is interesting

UNITED KINGDOM
POPULATION GROWTH & PRODUCTION of IRON

¢ STEEL
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In the third phase of our material civilisation,
to which I have referred, and of which we are
only in the first quarter-century, we are ex-
periencing a revolution as a result of the application
of scientific discovery, which has produced materials
possessing qualities as to resistance to corrosion and
stress undreamt-of even in the nineteenth century.

In 1832 Faraday, who certainly by his dis-
coveries exercised a wider and more far-reaching
influence on our modern civilisation than
any other single man, discovered that the
resistance of a metal to oxidation was due

- to the existence of an oxide film which

formed on the surface. It was not until

e | FARULEL nearly a hundred years later that this was

A RON conclusively demonstrated by Dr. Ulick

o i Evans in his beautiful research work at

Cambridge, by which he succeeded in

L actually removing the film and examining

it microscopically. Faraday had experi-

H mented, 1819-24, with a number of alloys

i of iron with other metals, and was the

125 discoverer of the enormous potentialities

% of alloy steels. The scope of Faraday’s

{20 work in this direction was not generally

; realised prior to Sir Robert Hadfield’s

19| examination of the specimens in the
/ possession of the Royal Institution.

10 — The influence of chromium alloyed with

st iron in facilitating the automatic pro-

5 duction of the protective film was first

5 brought out by Monnartz in 1911.

. 175‘#5&’-;0:—1320 e —Tee B e s Lhe industrial development of this

bl phenomenon can be traced to the research

to note that the iron output increased much more
quickly than the population. Too much signi-
ficance must not be attached to the relation of
these curves, but their general trend shows the
paramount influence of the development of iron
and steel on population (Fig. 1).

The invention of the basic process was one of
the greatest fundamental inventions. Mr. Chas.
Schwab, president of the American Iron and Steel
Institute, has pointed out that every invention of
fundamental importance in the modern iron and
steel industry is British in origin, as may be seen
from the accompanying table of notable dates :

NOTABLE DATES IN THE IRON AND STEEL INDUSTRY

Payne and Hanbury produced tin sheets, Pontypool
Abraham Darby first used coke in blast furnace .
Huntsman produced crueible steel &

. F 1740
Smeeton invented blowing cylinder . . 1760
‘Watt improved steam engine 1769
Cort grooved rolling mill 1783
Cort puddling furnace . 1784
Stevenson's locomotive . 1815
Stockton Railway * 1825
Neilson invented hot blast, . - . . 1828
Nasmyth steam hammer : s - . . 1838
Nasmyth pile driver 5 5 1843
Bessemer process ¥ 3 . . 1855
Siemens open hearth steel furnace . 1864-67
Thomas-Gilchrist basic process 1877-79

of Mr. Harry Brearley in the Brown-
Firth Laboratories, who found that the resist-
ance of iron chromium alloy to nitric acid was
increased as the percentage of chromium was
increased,

After a long research investigating the limiting
ranges of composifion giving high resistance to
corrosion, Mr. Brearley developed the well-known
stainless cutlery steels, containing about 0-3 per
cent of carbon and 12-14 per cent of chromium.
The rustless steels now available industrially are
either chromium-nickel steels or chromium-nickel
steels to which other elements such as manganese
and silicon have been added.

The variations of this class of steel and the
qualities and purposes for which they are used
require an exhaustive study in themselves. They
are applied to all uses where super-corrosion re-
sistance is necessary, that is chemical plant, air-
craft fittings when exposed to the action of acids,
manufacturing machinery, general engineering
where resistance to abrasion is required or a good
cutting edge is necessary. They are largely used in
food manufacturing, chemical and textile industries,
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but it is obvious from their constitution, in view of
the value of chromium which they at present must
contain, that they are unlikely, in spite of their
high mechanical qualities as regards tensile
strength and yield point, to be used for general
structural purposes.

There is another entirely different class of steel,
which is still made by the crucible process, of
which Sheffield is the centre, and of these varieties
and qualities and the service for which they are
used, the number is legion. One maker since 1860
has produced steels of this quality to more than
twenty thousand different analyses. The products
vary in value from £45 a ton to more than £800
a ton, and when converted to tool steel, are sold
at a price which works out at £840 a ton. In a
works of this character, instead of the output being
measured in figures of the order of 3,000-4,000
tons a week with 12-20 different sizes and as many
different qualities, the production in a typical week
was 50 tons with 135 different sizes and 109
different qualities. Hair-spring wire reduced to
9/1,000 in. diameter from a 4 in. diameter ingot,
which is drawn through a diamond die in its last
stages, has a value of 16s. a pound or approxi-
mately £1,800 a ton. Ordinary structural steel
has a selling price of approximately £8 a ton.

These high-grade steels are used not only in
engineering trades, motor cars, aeroplanes, but also
by watchmakers and for needles, razors, gramo-
phones, wireless, telephones and electrical instru-
ments and apparatus of all kinds.

Another modern development is the increased
resistance to mechanical stress of the alloy steel
series, which has rendered possible the develop-
ment of industrial processes requiring very high
pressures, such as the hydrogenation of coal, in
which the vessels used have to sustain pressures of
three or four thousand pounds per square inch ;
and high-pressure steam boilers working up to
1,500 Ib. per square inch at very high temperatures,
These conditions introduce other difficulties, par-
ticularly the phenomenon known as ‘creep’, or
the slow expansion of the metal under stress at
high temperatures.

The development of alloy steels, both in their
qualities of resistance to corrosion and high
mechanical stress, has permitted the remarkable
development of the aeroplane, the weight of the
engines of which in the last few years has been
reduced by nearly half for normal service. Radial
engines had a weight of 2 lb. per brake horse-
power fifteen years ago, and the latest for normal
service are 12 1b. The first engines used during
the War had a weight of 6-5 lb. per brake horse-
power and those in normal use to-day are less than
14 Ib. The famous Schneider Trophy engines had
a weight of only § Ib. per brake horse-power, and

there seems little doubt that the normal aircraft
engine in the near future will not weigh more than
1 Ib. per brake horse-power for ordinary service,
capable of 500 hours of operation without over-
hauling. In the case of the Schneider Trophy
engines, it will be realised that they were designed
as light as possible for a relatively short period of
service,

The improvements in structural material, of
which the tensile strength has been raised from
the order of 30 tons to the order of 40-50 tons
per square inch, have enabled the accomplishment
of such engineering triumphs as the Sydney Bridge.
This bridge, which spans Sydney Harbour, has
an arch span of 1,650 ft. and five steel girder
approaching spans on each side of the harbour,
making the total length 3,770 ft. Tt has a total
width of 159 ft. 6 in. and takes four lines of rail
and six lines of vehicular traffic with two footways.
It is 160 ft. above the water-line, and the highest
point of the arch is 437 ft. above the high-water
level. The arch itself rests on four main bearings.
The two arches were built simultaneously from
either side of the harbour, each springing from
two main bearings and being supported by 128
cables in tension, and were built at such an

- elevation as to leave a gap of 40 in. to be closed

in the centre. The closing of the gap was effected
by a gradual loosening of the cables at the rate
of about 2 in. a day. When the two half arches
were finally brought into contact, they were in
perfect alignment, a truly remarkable achieve-
ment.

The other great achievement of recent years is
undoubtedly the Cunard White Star liner the
Queen Mary, which, when launched, it was
claimed, represented in its mass of 40,000 tons of
steel the greatest mass ever moved by man unaided
by mechanical power.

What of the future ? As an engineer, I am
presumptuous enough to think that metallurgy is
even yet more of an art than a science. This
view I believe is shared by many of our leading
metallurgists. When, with the help of physical
research, and the application of the ever-increasing
means of physical investigation, we are able to
ascertain more of the physical structure of the
elements with which we are dealing, and thus
perhaps predetermine some of the characteristics
of the alloys of iron with other elements;, we may
well open up possibilities in the development of
new materials, with such an improvement in
mechanical properties as will render possible
further developments in our use of mechanical
power which may indeed transcend the limits of
which we are at present capable. The influence
of iron and its derivatives on our social organisation
is therefore likely to continue to increase.
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velocities were recorded for about } hour. The
minimum of the preceding 1l-year cycle having
occurred at 1933-8, the present spot with respect to
gize is not unusual, but it is the largest one seen for
more than a year, and its appearance is one of several
indications that the new eycle is now well-established.

Announcements

Dr. RicaArp AxscHUTZ, professor of chemistry
in the University of Bonn, has been elected a foreign
honorary fellow of the Royal Society of Edinburgh.

It was announced at the general monthly meeting
of members of the Royal Institution on July 1 that
the Managers had elected Dr. Edward Mellanby to be
Fullerian professor of physiology in the Institution,
in succession to Sir Grafton Elliot Smith, The
appointment is for a term of three years, in accord-
ance with the provisions of the deed of trust of the
professorship. Dr. Mellanby is the secretary of the
Medical Research Council, and emeritus professor of
pharmacology in the University of Sheffield. It is
expected that he will give his first course of lectures
at the Royal Institution in the autumn.

Dr. R. F. LAWRENCE, who has been assistant in
charge of reptiles, amphibians, and arachnids at
the South African Museum since 1922, has been
appointed director of the Natal Museum, Pieter-
maritzburg, as from July 1.

Dr. Harvey CusHiNg, of New Haven, Conn., has
been recently awarded the Gold Medal of the National
Institute of Social Science in recognition of *‘dis-
tinguished services rendered to humanity”., Dr,
Cushing received the Lister Medal of the Royal
College of Surgeons in 1930, and is the author of the
life of Sir William Osler which won the Politzer prize
for biography in 1925,

TrE Hungarian Academy of Science has elected
as honorary member Baron A. Koranyi, professor of
internal medicine at Budapest.

TeE annual conference of the Association for
Combating and Preventing Corrosion, under the
auspices of the Society of German Chemists (Verein
deutscher Chemiker e.V., Berlin W 35, Potsdamer
Str. 103a), will be held in Berlin on November 18-19,
1935. The subject for discussion is “Corrosion by
Water”.

TrE President of the Republic of Peru has
appointed a committee composed of the director of
public health, the president of the National Academy
of Medicine and Prof. Constantino Carvallo, as
representatives of the medical faculty to elaborate
a plan for the establishment of a serological institute
which, in addition to producing serums and vaceines,
will undertake researches in chemistry, bacteriology
and biochemistry.

AN Electrodeposition Exhibition will be held in
the ‘Science Museum, South Kensington, from July 25
until October. The purpose of the exhibition is to
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illustrate all phases of electrodeposition and the
underlying scientific principles. It has been organised
by the Electrodepositors’ Technical Society, North-
ampton Polytechnic Institute, London, E.C.1, from
which further information can be obtained.

THE friends, colleagues and pupils of the late Prof.
Léon Bernard, formerly president of the Health
Section of the League of Nations and physician to
the Hopital Laennee, Paris, desire to honour his
memory by placing a medallion of him in his hospital,
and founding an international prize for social
medicine. A reproduction of the medallion will be
given to each subscriber. Subscriptions should be
sent to the treasurer, M. Georges Masson, 120
Boulevard St. Germain, Paris, 6°.

A parry of Moscow men of science is about to
explore the Kara Kum desert in Central Asia. The
expedition will be absent for four months, and will
investigate the natural resources of areas in the
northern and south-eastern parts of the desert.

UxpER the title “lodine for Livestock”, a pamphlet
has been issued free of charge by the Nitrate Cor-
poration of Chile, Stone House, Bishopsgate, E.C.2,
The pamphlet, which has been compiled by Mr.
Frank Corrie, contains several excellent illustrations,
and deals at length with the relation between iodine
and the wvarious problems of animal health and
nutrition, and practical advice is given on the use of
iodine in feeding stock.

ArpPLICATIONS are invited for the following appoint-
ments, on or before the dates mentioned :

A lecturer in engineering in the Plymouth and
Devonport Technical College—The Secretary for
Education, Cobourg Street, Plymouth (July 10).

A lecturer in production engineering in the Dudley
and Staffordshire Technical College—The Clerk to
the Governors, Education Offices, St. James’s Road,
Dudley (July 10).

A lecturer and a student demonstrator in botany
in University College, Exeter—The Registrar (July
12).

A chief Government mining engineer in the Depart-
ment of Mines, Southern Rhodesia—The Official
Secretary, Office of the High Commissioner for
Southern Rhodesia, Crown House, Aldwych, London,
W.C.2 (July 15).

An assistant professor of mathematics in the
Royal Naval College, Greenwich—The Adviser on
Education, Admiralty, Whitehall, S.W.1 (July 15).

An assistant demonstrator in physics in the Royal
Holloway College, Englefield Green, Surrey—The
Principal (July 17).

A lecturer in mathematics in the Bingley Training
College—The Education Officer, County Hall, Wake-
field, Yorkshire (July 24).

An assistant lecturer in civil engineering in Batter-
sea Polytechnie, London, 8.W.11—The Principal.

A lecturer in botany, zoology and microbiology in
the College of Technology, Leeds—The Director of

Education, Education Department, Calverley Street,
Leeds, 1.
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NOTES ON POINTS IN SOME OF THIS WEEK'S LETTERS APPEAR ON P. 33.

CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS,

Adsorption of Aluminium Hydroxide by Kieselguhr

AvvmiNnium hydroxide is readily adsorbed by

kieselguhr to form an adsorption complex which is
remarkably stable. The hydroxide is deposited by
the slow addition of a small excess of ammonia to a
de-aerated suspension of 10 gm. of specially purified
Superfloss kieselguhr in 100 c.c. of 2 per cent am-
monium nitrate solution containing a known amount
of aluminium nitrate, the suspension being vigorously
stirred. The curve (Fig. 1) shows the relation between
the { value of the preparations in N/10 acetic acid
and the amount of aluminium hydroxide adsorbed
by 100 gm. of kieselguhr.
. is curve indicates that the surface of 100 gm. of
kieselguhr is completely coated by 0-00486 gm.-mol.
of aluminium hydroxide and that a maximum
C value of +75-4 mv, is then obtained. Increasing
the amount of aluminium hydroxide causes a decrease
in the { value until a value of +61-2 mv. is reached,
when 0-00972 gm.-mol. has been deposited. The
deposition of further quantities of aluminium hy-
droxide does not change the [ value of 61-2 mv.,
which is that of free unsupported aluminium hy-
droxide in N/20 acetic acid.
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Gram-mol. of AI(OH), on 100 gm. of kieselguhr.
Fie. 1.

The total surface area of 100 gm. of the kieselguhr
was determined by measuring the rate of sedimenta-
tion by the international pipette method, the assump-
tion being made that the particles are spherical. By
differentiation of the cumulative percentage curve,
the values of dW/dlogr were obtained and from
these the values of dS/dlogr were calculated. The
area under the dS/dlogr, logr curve gave the total

surface area as 1-54 x 10* sq. em. and it is manifest
that this must be much less than the true surface
area. If the true surface area be taken as five times
that calculated, that is, 7-7 x 10° sq. em., then when
0:00486 gm.-mol. of aluminium hydroxide com-
pletely covers that area the diameter of each particle
of the hydroxide on the surface is found to be 5-77 x
10-* em. Since this is of molecular dimensions, it
follows that aluminium hydroxide is first adsorbed
as a uni-molecular layer by the kieselguhr surface
and that when this layer is completed the ¥ value
is +75-4 mv. It further follows that when a second
uni-molecular layer of aluminium hydroxide has

.been deposited, the { value falls to +61+2 mv. and

that this second layer has the same properties as the
un-adsorbed substance.
Since the number of aluminium hydroxide mole-

- cules in the first and second layers must be the same,

the enhanced ¥ value indicates that the molecules
in the adsorbed uni-molecular layer must be activated
in some way. The observations, therefore, are
analogous to those of de Boer and his colleagues?,

In explanation of this activation, it may be sug-
gested that an adsorption complex is formed of the
type proved to exist in the case of solvates®. If the
molecules in the surface be denoted by E and those
of the adsorbed substance by &, the adsorption
complex will be represented by E-S+, the molecule
E having given one or more of its rotation-vibration
quanta to the molecule S, Since this transference of
energy cannot take place unless the two molecules
have rotation-vibration frequencies in common, a
surface must possess a selectivity in its absorptive
power. It is interesting, therefore, to note that
kieselguhr does not adsorb iron hydroxide (Fe(OH),)
in spite of the similarity between the properties of
Fe(OH); and Al(OH),.

E. C. C. Bavy.
W. P. PEPPER.
University,
Liverpool.
June 8,

! Physica, 1, 753, 035, 053, 960 ; 1034,
* B.A. Report, 1928, p. 35,

Spontaneous Super-Contraction of Animal Hair

SUPER-CONTRACTION induced in silk fibres by acid,
and in wool by means of steam and chemical reagents,
has been described by Farrell!, Astbury and Woods?®
and Speakman?® respectively. I have recently obtained
evidence of super-contraction in the guard hairs of
raw pelts taken from fur-bearing animals, the
phenomenon probably arising through oxidation of
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the disulphide link in keratin. As the furs had
received neither heat nor chemical treatment, the
condition described below apparently developed on
the living animals. The fibres under consideration
are distinguished by extra-normal curvature (Fig. la)
~which is generally greatest at the tip of the hair,
and has been observed most frequently on the pelts
of white and red foxes. The phenomenon may occur
locally or be general to the whole skin, and when
severe it gives a markedly frizzy appearance to the
affected region.
Exposure of these fibres to steam increases the
- deformation in the same direction : a fox hair, the
tip of which was deflected 180° before treatment,
shrivelled to a close spiral of four or five turns, and
contracted still further on drying (Fig. 1b). Immersion
in strongly acid solutions reduces (in some cases
reverses) the eurvature, but subsequent washing and
drying leads to an increase in the initial direction.
Cold water reduces the curvature of the fibres
whether or not they have been treated with chemical
reagents or steam, but its action is reversed by
drying. The curvature of these fibres before and
after treatment can only be explained as due to a
small difference in super-contraction of the keratin
chains on opposite sides of the fibre.

a b
F16. 1. White fox guard hair showing curvature due
to super: traction : (a treated ; (b) st d
10 minutes and dried. x2§.

Disulphide and salt linkages between adjacent
peptide chains appear to be prime factors opposing
the contraction of keratin. When both are attacked,
super-contraction occurs, as is evident from experi-
ments carried out by Speakman®. There is no
evidence that, in the absence of tension, either steam
or acid has any rapid effect on disulphide linkages,
but either is capable of disrupting the salt linkagess,
Hence, in the abnormal fibres described, the con-
tribution of the disulphide link to the lateral bonding
of the molecules has been reduced sufficiently to
permit super-contraction, which is greatly enhanced
by opening the salt linkages.

The uncurling of fibres by acid, and the effect of
cold water are obviously explicable in terms of
swelling. The mechanism by which the disulphide
link is attacked is probably oxidation via atmo-
spheric oxygen in the presence of water and under
the influence of light (ultra-violet ) This view is
supported by Berger's observation® that sulphuric
acid is produced in wool by exposure to sunlight.
The production of curvature in normal fibres, by
reagents that attack the disulphide link and permit
super-contraction, is further evidence of the
significance of this link in the phenomenon described.
Such artificially damaged fibres behave, qualitatively,
in the same way as abnormal specimens taken from
the raw skin,
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As some species appear to be free from the char-
acteristic features described, it would be of consider-
able interest to know how widespread the abnormality
is. I should be glad to hear details of cases in which it
has been observed on living animals.

R. O. HarL.

C. W. Martin and Sons, Ltd.,

61 Grange Road, S.E.1.

1 J. Soc. Dyers Col., 21, 70; 1805.

:fh%oeﬂgg'mnﬂdsoﬁo, '%'1‘?“21'9331?: 'sﬁsusxin, 124, 048; 1020.

¢ NATURE, 132, 030 ; 1933

* NATURE, 128, 1073 ; 1931, J. Soc. Dyers, Col 49, 180; 1033.
¢ Melliand's Teatilber., 7, 451; 1926.

Nova Herculis and Cosmic Rays

SinceE the appearance of Nova Herculis in
December last year, a number of notes have
appeared in various scientific journals dealing with
a possible effect of the nova on the intensity of cosmic
rays, but the conclusions arrived at by different
observers have been rather conflicting. It seems,
therefore, desirable to examine as many observations
as possible at different places and with different types
of apparatus. The data obtained by means of a
photographically recording Kolhorster electrometer
of the latest type which was kept in continuous
action at the Solar Physics Observatory, Cambridge,
during the period from February 14 until March 20,
appear to confirm Kolhérster’s observations made
with Geiger-Miiller counters,

The instrument was installed inside a box-shaped
shield of which the base was made of cast iron
blocks of 6 inches total thickness and the walls and
the top were made of 100-year old lead slabs of
4-5 inches total thickness. Between February 14
and March 4 the observations were made with the
shield closed on all sides, while during the period
March 4-March 20 the shield was open at the top.
Hourly wvalues of the cosmic ray intensity were
determined from the photographic records and all
the values were reduced to a common atmospherie
pressure (about 29in.), the pressures during the
different hours being obtained from simultaneous
barograph records. In order to find out if the nova
was making any contribution to the cosmic rays the
day was divided into four six-hourly intervals and
the average values of the cosmic ray intensity were
calculated for the different intervals. The results
are given in the following tables :

CLOSED SHIELD (MEAN Nova MAGNITUDE—3-3m)

I
Interval Intensity in
(G.M.T.) |ion-pairs/cm.?/sec. Remarks
13h—19h 1-561 I Nova highest 1-661
19h—1h 1-477
1h—7h 1:546 Nova lowest | Average..1-402
Th—13h 1-452 | |
1

Increase =4 -5 per cent

OPEN SHIELD (MEAN Nova MAGNITUDE—4.6m)

Interval Intensity in
(G.M.T.) |ion-pairs/em.?/sec. Remarks
14h—20h 2-506 Nova highest 2-506
2{2]h—-2h 2-449
h—sh 2-440 Nova lowest - Average..2-440
8h—14h 2.457 1) X

Increase =23 per cent
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It will be seen that both for closed and open shields
the intensity of cosmic radiation is highest during
the 6-hour interval during which the nova is also
at its highest altitude, but the intensity is lowest
when the nova is at its lowest altitude only for the
open shield observations. It is difficult to explain
why for the ‘closed shield’ observations the intensity
during the ‘nova lowest’ interval should be next
in magnitude to that for the ‘nova highest’ interval.
The observations have been taken at a time when
the nova and the sun have been well ted in
hour angle. That the observed effect is not due to
a solar term can be seen from the following figures :

Closed Shield | Open Shield |
Interval | Intensity | Interval | Intensity
9h—16h | 1486 | Oh—15h | 2478
21h—3h | 1:480 | 21h—3h | 2472

A detailed examination of the whole series of
measurements is in hand, and the results will be
published later.

A, K. Dis,

Solar Physics Observatory,

University of Cambridge.

June 19,

Crystallisation of Seralbumins

Ix Narure of February 23, 1935 (vol. 135, p. 307),
Dr. Muriel E. Adair and Dr. G. L. Taylor describe
crystallised human seralbumin obtained by them.

It will interest readers of NATURE to learn that
in the Biological Physical-Chemical Laboratory of
which Lhad charge in the “Instituto Bactereolégico™
of the National Department of Hygiene (Director, Dr.
A. Sordelli) a student of mine, Dr. Moisés Grinstein,
made a systematic study of the crystallisation of
seralbumin from different species of animals. His
work was presented at a meeting on August 16, 1934,
of “Las Sesiones Quimicas Argentinas” but the
records have not yet been published.

(a)
F1a. 1. Crystal of (a) human seralbumin, (b) guinea pig seralbumin.

Dr. Grinstein tried to obtain erystals of seralbumin
from men, horses, asses, mules, guinea pigs, rabbits,
llamas, pigs, oxen, dogs and birds, and he obtained
positive results with horses, asses, mules, guinea pigs
and men.

I enclose photomicrographs of the erystals obtained
(Fig. 1).
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The technique used was that advised by Sérensen
for crystallising horse seralbumin : the globulins are
precipitated from the serum or plasma by semi-
saturation with sulphate of ammonium.  After
filtering through paper a t liquid is
obtained. This liquid is acidified by 0-5N sulphuric
acid until a permanent turbidity is obtained, shaking
continually ; this happens when the reaction corre-
sponds to a pH 4-6-4-8. After about twenty-four
hours the precipitate is completely crystallised.

Ravr WERNICKE.

Buenos Aires.,

April 19.

In addition to the two photomicrographs here
reproduced, Prof. Wernicke sent others of horse and
mule albumins, but as the crystal form of horse
albumin is well known, these photomicrographs are
not reproduced. Dr. Adair and Dr. Taylor may be
absolved from negligence in being unaware of Dr,
Grinstein’s work, as it has not yet been published.
In the summary of their letter, which appeared in
Narure of February 23, p. 310, it should have been
stated that the crystals obtained by them were from
normal human sera and not from the sera of dropsical
patients.

Ep., “NATURE".

Occurrence of Unstable Choline Esters in Inverte-
brates

Loewr, Dare, FeErLpBerc and their co-workers
have emphasised the importance and physiological
activity of acetylcholine in vertebrates!. The possi-
bility of extending to invertebrates the cholinergic
mechanisms described in mammals has, so far, not
been tested experimentally. The first point investi-
gated at Naples was the existence of unstable choline
esters in tissue extracts of marine invertebrates,

Using and Gaddum’s technique?, 1 have
been able to find, in trichloracetic extracts of various
tissues of Octo-
pus vulgaris, a
substance which
possesses all the
properties of
unstable choline
esters. Its ac-
tion on the leech
muscle, on the
frog’s rectus and
the longitudinal
muscle of Holo-
thuria stellata is
sensitised by es-
erine ; its inhibi-
tory action on
the frog’s heart
and its vasodi-
(] lator action in
the eserinised
cat is abolished
by atropine. Like acetylcholine, the substance is
destroyed in 10 minutes at room temperature by °
treatment with 2N caustic soda ; it is also rapidly
hydrolysed by an esterase present in the fresh blood
of O :

The activity of the same extract in different tests
is about the same if expressed in acetyleholine
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chloride. Hence it is believed that the substance
present in extracts of invertebrate tissues is acetyl-
choline. The content in the organs of Octopus ranges
from 0-1-0-2y per gm. (skin, median ventricle) to
3y per gm. (arms without skin) of wet tissue. Tl‘fe
stomach and posterior salivary glands contain a fair
amount (1-3y per gm.). The blood and testicles
have very little or none. The apparent acetylcholine
content of Sipunculus nudus and of the longitudinal
muscles of Holothuria tubulosa ranges from 0-9y to
1:7y per gm. Choline esterase is present in the blood,
not only of Octopus vulgaris, but also of Aplysia
depilans and Murex.

It thus seems that, in at least some invertebrates,
the conditions for cholinergic nervous action are
realised. This second point.is now being investigated
in Octopus.

Z. M. Bacq.

Stazione Zoologica,

Napoli.
May 15.

i Dale, H. H., “Nothnagels Vorlesung", Urban and Schwarzenberg,
Vienna, 1935.

* Chang, H. C., and Gaddum, J. H., J. Physiol., 79, 255 ; 1933.

P.S. The above letter had been sent to the Editor
before I saw an advance proof of the communication
by Mr. C. F. A. Pantin on the response of the leech to
acetylcholine (Narure, May 25, p. 875). Hirudo
does not seem to be suited for detailed physiological
analysis ; Octopus, on the contrary, is a remarkable
animal for experimental work. In addition to the
facts already mentioned above, I wish to add the
oceurrence of a very large amount of acetylcholine
(77¢ per gm.) in the cerebral ganglia; this fact
suggests that at the central synapses of this cephalo-
pod a cholinergic mechanism is probably involved.

Z.M. B.
May 23.

Dietary Hamorrhagic Disease in Chicks

A NutrITIONAL disease of chicks characterised
by subeutaneous, intramuscular and abdominal
hamorrhages, prolonged blood-clotting time and
erosions of the gizzard lining has been described in
detail by Holst and Halbrook! of this laboratory.
They were able to cure the disease by the use of
fresh cabbage. The gizzard erosions and bleeding
tendencies have been noted by McFarlane, Graham
and Hall*. Dam and Schénheyder® have also pro-
duced the hemorrhagic symptoms in chicks, and have
shown that the disease is not caused by lack of any
of the known vitamins. The same finding has been
obtained by Halbrook?.

Dam® has reported that the disease is caused by
lack of an organic substance which was found present
in hog-liver fat, hemp seed, tomatoes, kale and, to
a less degree, in many cereals. The anti-heemorrhagic
factor was found to be present in the fat-soluble,
unsaponifiable, non-sterol fraction.

Since the first publication from this laboratory?!,
additional findings have been made. The disease
can be prevented by so little as one half per cent of
dehydrated alfalfa, and the anti-hzemorrhagic factor
is located in the unsaponifiable, ether-extractable
vortion of alfalfa. Completely extracted alfalfa,
chlorophyll and the saponifiable fraction of alfalfa
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ether extract fail to prevent the disease. The factor
can be adsorbed from its ether solution by activated
carbon. It is stable to heating at 120° C. for 24
hours.

The disease can be prevented by a concentrate
prepared from alfalfa and fed at the level of 1/1,000
per cent of the basal diet. This basal diet consists
of fish meal 20, dried brewer’s yeast 12, polished
rice 65, limestone 1, cod liver oil 1 and salt 1. Birds
on the basal diet develop the disease to a severe
extent, comparable with that described by Dam and
Schénheyder?.

In addition, the fish meal used in our basal diets
can protect against the disease if allowed to remain
in a wet condition for several days, thus affording
opportunity for the action of miero-organisms. Rice
bran treated in the same way will also afford com-
plete protection, while the untreated rice bran fails
to prevent the disease. A sample of the fish meal,
completely extracted with ethyl-ether and kept in a
moist condition for several days, will, after drying,
yield a potent ether extract effective in small amounts
when added to our basal diet containing the untreated
fish meal.

For these reasons, anti-hemorrhagic power ecannot
be attributed specifically to any feed ingredient unless
the possibility of action upon it by micro-organisms
has been guarded against. These results offer an
explanation for the failure of Cribbett and Correll® to
obtain symptoms of the disease on the Holst and
Halbrook diet, and for the fact that samples of fish
meals, meat scraps and commercial casein have often
failed to produce the disease.

In an experiment to determine a possible causative
factor in fish meal, the fish meal was diluted with
varying amounts of a mixture of purified casein and
bone ash compounded so as to resemble the fish meal.
The sample of fish meal used in this case was a
different lot from that formerly used although
obtained from the same manufacturer. When this
fish meal alone was used as the animal protein, the
symptoms were only moderately severe. However,
the severity and early onset of the disease markedly
increased as the proportion of purified casein re-
placing the fish meal increased. The severity of the

i was also noticeably greater on lower levels
of dried brewer’s yeast. The results indicated the
presence of small but inadequate amounts of the
anti-heemorrhagic factor in both of these samples of
fish meal and yeast, rather than a specific disease-
promoting factor in the fish meal.

Replacement of 50 parts of polished rice by wheat
or yellow corn fails to prevent the disease. The
results indicate very little, if any, of the anti-
h@morrhagic factor in these cereals.

In regard to the chemical and physical properties
of the anti-hemorrhagic factor, our work closely
agrees with that of Dam®$, The nature of this sub-
stance is being actively investigated.

H. J. AumquisT.
E. L. R. SToksTAD.

University of California,
Berkeley.

! W. F. Holst and E. R. Halbrook, Seience, 77, 354 ; 1933,

' W .D. McFarlane, W. R. Graham, Jr.,, and G. E. Hall,
J. Nutrit,, 4, 331 ; 1931.

* H. Dam and F. Schénheyder, Biochem. J., 28, 1355 ; 1934,
¢ E. R. Halbrook, Thesis, University of California ; 1935

® H. Dam, NATURE, 135, 652, April 27, 1935.

* R. Cribbett and J. T. Correll, Science, 79, 40 ; 1034.
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An Insulin Inhibiting Agency in the Duodenum

Herrer' and Labarre® have reported that some
of their preparations of the insuletropic hormone
failed to demonstrate the usual increase in sugar
tolerance in animals, and are unable to ascribe this
to any definite cause. Others also report inconsistent
results. Since 1929, using a method reported in
conjunction with N. B. Laughton?®, I have noted that
it is extremely critical, and deviation at one stage
yields negative results.

The inertness of the preparations could not be
ascribed solely to mere deficiency in the hormone
content, since, while such preparations did not affect
the blood sugar values of normal rabbits, these
animals displayed a distinctly lowered sugar tolerance.
Also such preparations were hyperglycemic in their
action on diabetic patients.

Striking effects were obtained where ‘inactive’
preparations were investigated on the insulinised
rabbit. Controls were given 1 rabbit unit of insulin
per 2 kgm. weight and the blood sugar values observed
for 6-8 hours. These invariably gave the usual
response—the sugar values dropping to 50 mgm.
within 2 hours and remaining at this level for 34
hours longer. Afterwards, these same animals were
treated with the defective preparations and then this
standard amount of insulin administered. In some
cases no fall in the blood sugar was observed, while
in average cases the blood sugar values did not fall
below 70 mgm. in 2 hours, and returned rapidly to
100 mgm., usually reaching 130-150 mgm. 4 hours
after administration of insulin.

The failure to observe the customary effects of the
insuletropic hormone was due to the preponderance
of this insulin antagonistic element. After this had
been separated, the preparations became insule-
tropically active, although extreme activity could be
developed by further treatment.

The effect of the insulin inhibiting principle, like
that of the insular hormone, persists for some weeks
after its discontinuance, and a study of this factor
in cases of hyperinsulinism is in progress.

The methods by which the above results were
obtained will form the basis of a subsequent publica-
tion,

A. BrRUCE MACALLUM.

Department of Biochemistry,

University of Western Ontario,

London, Ontario.
May 29.

! Heller, Archiv. Exp, Path. w. Pharm., 177, 127 ; 1034,
* Labarre, Bull. Acad. Roy. Med. Belg., 12, 620 ; 1932,
* Laughton and Macallum, Proe. Roy. Soec., B, 111, 37; 1032,

Experimental Deafness

CoNTINUED investigation similar to that described
elsewhere! has provided evidence for the view that
the phenomenon designated ‘auditory fatigue’ by
Ewing and Littler? and Rawdon-Smith! is in reality
the result of the intervention of certain cortical
factors. The marked decrease in sensitivity of the
human ear following upon stimulation by loud pure
tones for several minutes is, it has been found, not
confined to the ear stimulated. The nominally
unstimulated ear suffers a loss of sensitivity some-
times as great as that in the stimulated ear. Further,
the loss of sensitivity in either may be temporarily
removed or lessened in many cases by subjecting the
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observer to an unexpecved stimulus (such as moment-
ary darkness). This will be clear from Fig. 1.

It would seem, therefore, that the phenomenon
of so-called auditory fatigue may more correctly be
termed inhibition. The result of an unexpected
stimulus is to produce momentary disinhibition.
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F1a. 1. Chart from actual record obtained from male subject.
Each point represents one threshold . The points have
been joined merely for convenience of interpretation—there is no
indication that threshold would fall on the line between
readings. Frequency of stimulating and test tones=2000 cycles
per second. stimulating tone ceased at F; M, M,, M,,
represent points of application of momen darkness the
sound-proof room in which the tests were e,
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These effects find their nearest parallel in the
phenomena of inhibition and disinhibition (or
inhibition of inhibition) of conditioned reflexes
described by Pavlov®.

It is hoped shortly to publish these results in
greater detail.

A. F. RAWDON-SMITH.

Psychological Laboratory,

Cambridge.
June 10.

s X0 W, G ving and 1. 8. Lictiet, BrieJ. Fhvehol, 28, 534 ; 1035,

* 1. P. Paviov (tr. G. V. Anrep), “Conditioned Rteflexes Oxford
Univ, Press, 1927,

The Band Spectrum of NH

Ix the course of our investigation of the spectrum
of discharges through streaming ammonia, it has
been possible to record the X 2530 band of NH,
described by Hori!, with a Hilger E.1 quartz tro-
graph, using an improved type of hollow cathode.
In addition, we have obtained four weaker bands at
Ah 2730, 2835, 2885 and 2980 which appear to be
due to the ion NH+.

Our analysis with higher dispersion shows the
necessity for revising Hori’s interpretation of the
* 2530 band. The initial level is found to be 'Z+,
while the final level is identified with the II level
common to the A 3240 band (0,001 *A) and the
24502 band?® (0,0 I1-1Z+).

Full details will be published shortly.

R. WinsTaNLEY LUNT.

University College, London, W.C.1.

R. W. B. PEARsE.

Imperial College of Science, London, S.W.7.

E. C. W, SmrTH.

University College, London, W.C.1.

June 6.

1 Z. Phys., V, 59, 01 ; 19830,
* NATURE, 185, 508, March 30, 1935. Cf. also forthcoming paper
in Proc. Roy. Soe., A.
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The Classification of Coals

1 HESITATED to answer the letter published in
Narture of June 1 from Prof. Bone because so long
ago as the year 1918 he indicated to me with emphasis
that he did not desire any co-operation between
chemical and palmobotanical work on coal.

May I, however, point out that he incorrectly
says that the terms vitrain, clarain and durain are
“imported from France”. They are words coined
de novo by myself in my paper in the Philosophical
Transactions of the Royal Society in 1919, Tth:
do not correspond to the popular ‘bright’ and ‘dull
coal, but were originally diagnosed for ingredients
recognised as containing materials with distinet
physical properties, and different types of cokes.

That Prof. Bone does not adopt my nomenclature
or care to see the differences perceivable to others
is a matter for his own orientation about which
argument is unsuitable. But he is surely ill-informed
to imply that “‘outside the exclusive circle of the
‘Coal Research Club’ ’ these ingredients do not receive
recognition. A complete bibliography of coal research
since 1919 would show how widely they are adopted.
He is briefly answered by the words of M. Duparque
(secretary of the Geological Society du Nord), not
a member of the Coal Research Club, who, writing
in 1924 of the laminations in coal, cited the important
works of Bertrand, Renault, Grand 'Eury, Wheeler,
Seyler, Potonie, Zalessky and others and said : “De
tous ces travaux, cenx de Madame Marie Stopes ont
eu la plus grande influence sur la direction de toutes
les recherches concernant la houille™,

Marie C. Stores.

Norbury Park,

Nr. Dorking,
Surrey.
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Stationary Optical Paths

RErFERRING to Dr. Karl Darrow’s! article on
quantum mechanies, Mr. T. Smith? has pointed out
that optical paths are not (as Darrow repeats in
his article) paths sometimes of maximum and some-
times of minimum time ; but that the time is a
minimum if the path does not include an image of
an end point, and if the path includes an image then
the time is neither & minimum nor a maximum.
Smith has further elucidated this point in connexion
with Darbyshire’s® recent letter.

The close analogy so significant on wave mechanics
between the principle of least action in classical
mechanics and the principle of stationary time for
optical paths (Fermat’s principle) is well known. The
principle of least action® states that the action is a
true minimum, provided that in passing along the
trajectory of the particle the final point is reached
before the kinetic focus of the initial point. But
when the kinetic focus of the initial point is reached
before we arrive at the final point, the action is
neither a maximum nor a minimum. The definition
of the kinetic focus is akin to the definition of image
given by Smith in his recent note. Thus we see that
the relationship between Fermat’s principle and that
of least action is not fully exhibited unless we take
into account for optical paths the facts emphasised
by Smith and so often ignored in text-books on
opties.

D. S. Korrart,

Department of Physies,

University, Delhi.

! Darrow, “Reviews of Modern Physics”, 8, 23; 1034,
* Smith, NATURE, 138, 830; 1034,

* Darbyshire, NATURE, 135, 586 ; 1085,

¢ Whittaker, “Analytical Dynamics” (1927), Section 108,

Points from Foregoing Letters

From the amount of aluminium hydroxide adsorbed
by kieselguhr (diatomaceous earth) and from the
resulting electrokinetic potential () of the particles,
as shown by their movement in an electric field,
Prof. E. C. C. Baly and Mr. W. P. Pepper conclude
that aluminium hydroxide is first adsorbed as a uni-
molecular layer giving a {-value of 75-4 millivolts.
This layer is then able to adsorb a second molecular

layer, resulting in a drop in the value of ¥ to 61:2
mv.

Super-contraction of animal fibres has been in-
duced artificially by various means. Dr. R. O. Hall
describes a naturally occurring example of the
phenomenon and proposes a tentative explanation in
terms of the disulphide linkage of keratin.

Dr. A. K. Das gives results obtained by means
of a continuously recording electrometer which was
in action at Cambridge from February 14 until March
20. These photographic records appear to confirm
Kolhérster's observations, made with Geiger-Miiller
counters, indicating an increase in the intensity of
cosmic rays during the hours when the star Nova
Herculis was at its greatest altitude.

Following upon the recently-published note in
NATURE by Dr. Adair and Mr. Taylor, who had
succeeded in obtaining seralbumin from normal
human sera, Prof. Raul Wernicke now submits photo-
micrographs of crystals of human and guinea pig
seralbumin obtained last year by Dr. Moisés Grinstein

of Buenos Aires, and describes the method used in
obtaining the crystalline preparations.

Having succeeded in extracting from various organs
of the Octopus and other invertebrate marine animals
a substance giving the physiological reaction of un-
stable choline esters, Dr. Z. M. Baeq infers, as C. F. A,
Pantin did recently, that the réle of acetylcholine in
the nervous mechanism of invertebrates is similar
to that in the higher animals.

Mr. H. Dam recently indicated the existence in
hog liver fat, tomatoes, ete., of a new vitamin, K,
which prevents a deficiency disease in chicken, leading
to bleeding tendencies and other symptoms. H. J.
Almquist and E. L. R. Stokstad point out that the
new vitamin is also present in dehydrated alfalfa and
in fish meal or rice bran that have been kept in a wet
condition.

Prof. A. Bruce Macallum describes experiments
indicating that certain extracts from the duodenum
contain, in addition to the hormone which stimulates
the secretion of insulin, a further component which
is antagonistic to insulin.

The effect of unexpected stimuli in reducing or
eliminating experimental deafness produced by loud
‘pure’ noises, and the fact that such deafness extends
to the other ear even when it is not directly exposed
to the noise, leads Mr. A. F. Rawdon-Smith to
attribute the so-called auditory fatigue to an inhibi-
tion effect in the brain cortex rather than to a local
effect in the ear.
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Research Items

Roman Fort at Brough

THE existence of a Roman fort at Brough, Yorks,
where Ermine Street crosses the Humber, as distinct
from a riverside settlement, has been determined
only recently, In 1933 an investigation was made
of the character of the Roman oecupation, previously
well attested by frequent finds of coins, sherds, ete.,
by trial trenches dug in the Bozzes Field by Mr. T,
Sheppard, Dr. J. L. Kirk and Mr. Philip Corder. In
an interim report by the last-named (Hull Museum
Publications, No. 182) a number of facts were estab-
lished, notwithstanding that at the time of writing the
excavation was not complete. A military station
involving at least two, and probably three, ditches
was established at Brough before the campaigns of
Cerialis and Agricola. On the south side, the two
outer ditches had been levelled and succeeded by an
occupation area represented by floors, hearths and
a rubbish pit. In the rubbish pit were Roman sherds,
imitating Belgic forms, dated from material from
Colchester at somewhere between a.p. 56 and 76.
From these the inference is drawn that the occupation
antedates the campaign of Cerialis, who founded
Malton and York in the seventies. The earliest
rampart on the east side was of compact sand and
has not yet been positively dated. It is probably
contemporary with the ditches on the east and south
sides of the fort. Eventually the rampart was cut
back and a solid stone revetment added. This was
probably in the second century. Sherds from the
filling of the ditches are none of them later than the
Antonines. Probably the ditches were filled in the
second century, when the military occupation was
moved to the northern frontier. Third and fourth
century occupation is attested by coins and pottery,
and a large rectangular building in Trench 1 must
fall within these centuries. It is not aligned with the
ditches and may have been built after they had ceased
to exist. Pottery of the fourth century was found
unstratified in considerable quantity.

Bay Islands’ Culture, Honduras

‘Las Ispas DE LA Bamia’, a little-known group of
islands off the northern coast of Spanish Honduras,
have been investigated by expeditions of the American
Museum of Natural History (1931) and the Smith-
sonian Institution (1933), and archaological collec-
tions were made in 1930 and 1931 by Mr, Mitchell-
Hedges on behalf of the Museum of the American
Indian, Heye Foundation. In a study of the archao-
logy of the islands by Dr. W. D. Strong (Smithsonian
Mise. Collect., 92, 14) the observations of the two
expeditions are combined and the material collected
by Mr. Mitchell-Hedges is used for purposes of
comparison. The majority of the known archmo-
logical sites are on hill-tops, next come caves and
rock-shelters ; springs and water-holes and large
level sites are less frequent. The majority of the
sites are shrines, or places of offering of some sort ;
habitation sites are rare, only four being known,
of which one is doubtful, though showing the only
known example of, possibly, the foundation walls of
a house. Low earth mounds contain scattered

burials. The pottery is classified as Monochrome,
Elaborate Monochrome, Polychrome i and Poly-
chrome 1ii, a chronological sequence in which
Elaborate Monochrome and Polychrome i seem to
be contemporary. The Bay Islands’ culture lies on
the northern fringe of an important, but little-known,
cultural region. It appears to have certain affinities
with Maya culture, but this is late and indirect,
whereas the affiliation with the western Nicaraguan
and northern Costa Rican culture is both intimate
and direct. Southern traits permeate the whole
culture, and seem to be early and basic, Historical
evidence, ethnology, archmology, and linguistics, all
combine to suggest that peoples of South American
affiliations must have been onsible for most of
the remains on Bay Islands and probably for those
of northern Honduras as well,

Factorial Analysis of Human Abilities

I the Human Factor (9, No. 5) Prof. Godfrey H.
Thomson states briefly, and in as non-mathematical
a way as possible, his criticism of Prof. Spearman’s
‘Two-Factor Theory’. He regards ¢ as a mathe-
matical variable without any real existence as
a separate entity ; and argues that the g arrived
at by one set of tests is not necessarily the same
as that arrived at by another set of tests. He
refers to the American work on factorial analysis,
which has been concerned with applying the method
to any team of tests, and not only hierarchical teams
of tests, and points out that an infinite number of
mathematically satisfactory results are possible.
Prof. Thomson gives illustrations to show the
innumerable interpretations that could be made from
any one set of correlation coefficients. Determining
which of them should be selected is the business of
the psychologist, not the statistician. His own
belief is that the mind cannot be divided up into
unitary factors, but is “‘a rich comparatively un-
differentiated complex of innumerable influences’.

Musculature of the Blue Crab

Miss Doris M. CogHRAN has studied the muscula-
ture of the blue crab, Callinectes sapidus, Rathbun
(Smithsonian Miscellaneous Collections, vol. 92, No. 9
(Publication 3282), Jan. 1935). This is an excellent
piece of work and one much wanted, for few accurate
observations have been made on such an important
subjeet. The chief myological publications in existence
relate to crayfish, shrimps and prawns. The complete
fusion of the segments of head and body in the crab
has resulted in the disappearance of those interseg-
mental museles which, in crustaceans like the shrimp
and crayfish, give a high degree of flexibility to the
movements of the body. On the other hand, the
muscles of the appendages are highly complicated, as
are also those of the stomach with its gastric mill and
of the alimentary system. The abdomen of the blue
crab, in the male at least, is apparently progressing
towards a condition of partial rigidity, as the third,
fourth and fifth segments are immovably fixed in
that sex. This fusion is not yet completely estab-
lished, as the former segmentation is still partly



JuLy 6, 1935

maintained in its musculature. The female’s abdomen
has six distinct segments, all of which have the
muscles well developed. All these muscles are
deseribed in great detail, and there is a discussion
of the general structure of the crustacean appendage.
The numerous illustrations in the text add much to
the value of this undoubtedly valuable work.

Marine Fauna of the Dutch East Indies

NEew parts of Résultats Scientifiques du Voyage aux
Indes Orientales Néerlandaises de LL. AA. RR. le
Prince et la Princesse Léopold de Belgique (Mém. Roy.
d’Hist. Nat. de Belgique, Hors série, Vol. 11) recently
published embrace Opisthobranches and Silicodermes
(Onciades) by A. Labbé; Prosobranches Parasites
by W. Adam (fasc. 14) ; Sponges by H. V. Bréondstad
(fase. 15) and Cephalopoda by W. Adam (fase,
16). A, Labbé has discovered that the Oncidiid=
possess a siliceous armature, hitherto unknown, and
that the different members of the family have in
their bodies more or less widely distributed spicules
of silica. For this reason he has proposed the sub-
order Silicodermatae, being synonymous with the
Oncidiidee of Gray. Not only has he made this
innovation, but he has also placed them among the
Opisthobranchs rather than the true Pulmonates,
for he is of the opinion that the Silicoderms play the
same réle with regard to the Opisthobranchs as the
Pulmonates do with regard to the Prosobranchs.
Seven species were taken by the expedition, five
Oncidium, three new, two already known, one not
determined owing to bad preservation, and one
Oncidiella. No mention is made of the very careful
monograph on South African Onchidella by Hugh
Watson (Ann. South African Mus., 20, 1925) which
contains valuable anatomical work and discussions
on the geographical distribution. The capulid Thysa
crystallina, parasitic on the echinoderm Linckia, is
described by W. Adam, who has discovered the
minute male, hitherto unknown, under the shell of
the female. The male is mature although less than a
millimetre in length and has no disc of fixation.
The author, agreeing with Jonker, determines that
this dise, which has been subject to much discussion,
is part of the head, being innervated exclusively by
the cerebral ganglia.

Pacific Entomological Survey

Two publications (Nos. 6 and 7) of the Pacific
Entomological Survey have been issued as Bulletins
113 and 114 of the Bernice P. Bishop Museum,
Honolulu, 1935. Bulletin 113 is concerned with
reports of various specialists on the insects and other
arthropods collected in the Society Islands. Bulletin
114 comprises the second instalment of reports on
the insects, arachnids, ete., obtained in the Marquesas
Islands. These two bulletins are well illustrated
and contain descriptions of numerous species hitherto
unknown. The bulletins are of interest to students
of geographical distribution and of island life in
particular, as well as to specialists in the diverse
groups concerned.

Physiological Differences between Geographical Races in
Forest Mice

InvesTicaTioN of the effect of mountain climate
upon the human organism has shown that the
ascent of high mountains causes an increase in the
h®emoglobin content and in the number of erythro-
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eytes in the blood. It is known also that these values
are higher in the blood of some mountain animals, as
well as of men living normally at high altitudes. The
nature of these differences, however, have remained
unknown ; they may represent either a temporary
individual adaptation (as in the case of a man
ascending a mountain peak), or they may become
fixed during individual or phylogenetic development.
Some light on this interesting problem has now been
thrown by Kalabuchov (C. R. Acad. Sei., Leningrad,
2, No. 1, 1935) who has made a comparative experi-
mental study of two sub-species of the forest mouse,
Apodemus sylvaticus ciscaucasicus living at high
altitudes, and A. s. mosquensis from the plains.
Careful counts of the number of erythrocytes proved
that the number was constantly higher in the moun-
tain race than in that from the plains. When mice
of the mountain race were transferred to the plain,
the number of erythrocytes in their blood at first
deecreased, but two months later the number became
normal, and even rose somewhat above the normal.
In the controls, consisting of an equal number of
plains mice race kept with the experimental animals,
no change in the erythrocyte number was observed.
This shows that there is a constant physiological
difference between two races, independent of the
environment.

A Fertile Species-Hybrid

GexericisTs usually find that when two species
are crossed, the offspring, if any, are sterile. Several
garden plants have, however, originated as hybrids
between two well-defined species, and now another
plant has been found to have a similar origin. It is
the pink-flowered chestnut, Aesculus x Carnea,
recently described by Mr. M. B. Crane (J. Roy. Hort.
Soe., April 1935). Several well-authenticated in-
stances of successful propagation of the hybrid from
seed have been described in the garden literature of
last century. Mr. Crane shows that each of the
parents has twenty chromosomes, and upholds
Skovsted’s demonstration that Aesculus Hippo-
castanum has twenty small chromosomes in the germ
cells, whilst 4. Pavia has a similar number of large
ones. The hybrid has forty, half of which are large,
and the others small. Doubling seems to have been
effected by autosyndesis—the non-reduction of both
parental germ nuclei—since no parental types appear
in the offspring. Several other species-hybrids are
mentioned in the paper.

Effect of Rootstocks on the Nutrition of Apple Trees

Mgr. L. G. G. WaRrNE, of the University of Bristol,
and Dr. T. Wallace, of Long Ashton Research
Station, have investigated “The Composition of the
Terminal Shoots and Fruits of Two Varieties of
Apple in Relation to Rootstock Effects” (J. Pomol.
and Hort. Sei., 13, No. 1, pp. 1-31, March 1935).
Several metabolie disturbances, such as leaf-scorch,
have been observed in association with the use of
certain types of rootstocks, and the paper under
review shows that the various clones of stocks
classified by Hatton at East Malling Research Station
have certain well-marked effects upon the metabolism
of the scion with which they are grafted. Malling
stocks types Il and V, known to be susceptible to
potash deficiency, showed evidence of potash starva-
tion even when that element was present in the soil
in abundance. Rootstocks promoting great vigour in
the scion produced a high ratio of potash to nitrogen
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in the shoots, whilst a positive correlation was
established between the ratio of phosphate to nitrogen
in the wood, and precocity of bearing of the tree,
The dwarfing effect of type IX could not be explained
chemically. Many other résults are set out in detail
in the paper, and the chemical analyses have been
correlated with extensive pomological records col-
lected by Dr. T. Swarbrick and his colleagues.

Atmospheric Visibility

A piscussion of the principles underlying the
choice of the marks used in the estimation of atmo-
spheric visibility, by W. E, Knowles Middleton, of the
Meteorological Service of Canada (Monthly Weather
Review, January 1935, p. 17), summarises very briefly
the results of recent work in Germany and America on
the measurement of the transparency of the atmo-
sphere. This is a subject that has become more
important in the last twenty years on account of
the development of aviation, and is one which
abounds in practical difficulties. It has long been
known that the distance expressing the so-called
‘visibility’ of the atmosphere when determined by
observation of the distance of the farthest of a selected
group of objects such as trees, buildings, ete., is
influenced by a number of factors unconnected with
the state of the atmosphere, for example, by the
excellence or otherwise of the observer’s eyesight,
and perhaps still more by the nature of the selected
objects and the background against which they are
seen. Mr. Knowles Middleton states that it is a
common opinion that observations of this element
made by the method just described are of no use
in synoptic meteorology. He goes on to show
that it is only when the objects used are black or
nearly black and are seen against the sky that we
are in effect measuring o, the extinction coefficient
of the atmosphere, defined by the equation dE =
— oEdx, where E is the flux density in a parallel
beam of light travelling in the direction of x. His
remedy is to use only black or nearly black objects
against the horizon sky during the daytime, and never
objects against terrestrial backgrounds, and to use
interpolated values obtained from observations of
such objects rather than misleading observations
derived from an inspection of objects which appear
against terrestrial backgrounds; and to have night
observations made with the aid of some standard
transmission meter, so that these may be independent
of the local distribution of lights not set up specially
for observations of visibility.

Solidification of Nitrogen and Argon

Tue Proceedings of the American Academy of Arts
and Sciences of March contains Prof. P. W, Bridgman's
account of his determinations of the melting points
of nitrogen and argon under pressures up to 6,000
atmospheres, their change of volume on, and
latent heat of, fusion. The gas was contained in a
chromium-nickel-steel cylinder closed by a gas-tight
piston the movement of which gave the change of
volume. The eylinder was surrounded by a liquid
propane thermostat, the temperature of which was
regulated by a hydrogen thermometer. The tem-
perature of the gas was measured by a copper-
constantan thermo-couple and its pressure by a
manganin wire resistance gauge. The melting point
of nitrogen rises from 63-3° K. at 1 atm. to 149° K.
at 6,000 atm., the increase of volume on melting
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changes from 0-072 to 0:026 c.c. and the latent
heat of melting from 218 to 346 kgm.-em. per gram.
For argon the figures are 83-9° K. to 193° K., 0-080 to
0-021 c.c. and 280 to 288 kgm.-cm. per gram. In
each case, the change of melting point is nearly a
linear function, and the increase of volume a hyper-
bolie function, of the pressure. The latent heat of
fusion is in both cases nearly constant at pressures
above 3,000 atmospheres.

Diffusion of Gases through Metals

C. J. SmiraerLs and C. E. Ransley (Proc. Roy.
Soe., A, May) have examined the diffusion of several
gases through different metals, and thus obtained a
more definite conception of the mechanism involved.
The metal tubes were heated electrically and provision
was made for analysing the gas which had passed
through the tube walls. The dependence of the
diffusion on pressure and temperature was investi-
gated. The effect of temperature was satisfactorily
represented by Richardson’s exponential expression,
Except at low pressure, the variation with pressure
follows a 4/P law, the diffusion probably taking place
in the atomic state. According to the view of the
authors, diffusion is always preceded by adsorption,
and the deviation from the square root law may be
explained by the use of the Langmuir isotherm. The
diffusion is found to be strongly specific ; nitrogen,
for example, will diffuse freely through iron,
chromium, or molybdenum, but not through copper,
while no diffusion of argon or helium could be
detected with any metal. This agrees with the view
that activated adsorption is necessary for the diffusion.

Chemical Aspects of Biological Oxidation

I~ his presidential address 4t the annual meeting
of the Indian Chemical Society on January 4,
Prof. N. R. Dhar discussed the chemical aspects
of biological oxidations (J. Indian Chem. Soc.,
12, 96 ; 1935). Researches carried out in his labora-
tory have shown that organic substances, which are
not: directly oxidised by atmospheric oxygen at the
ordinary temperature, can be oxidised by simply
passing air through their solutions or suspensions
when they are mixed with compounds which readily
undergo oxidation in air, such as sodium sulphite,
phosphorus, or freshly precipitated ferrous, cerous
and manganous hydroxides. It has been found that
proteins are more readily oxidised than ecarbo-
hydrates, and carbohydrates than fats; in fact, the
order is the same as was found by Voit in feeding
experiments ; with cerous hydroxide, as much as
83 per cent of egg white is oxidised, 57 per cent of
starch and 30 per cent of butter. In all cases, the
substance is oxidised completely to carbon dioxide
and water. Prof. Dhar contrasted this process with
the rapid oxidation of foodstuffs with hydrogen
peroxide or a ferrous or ferric salt, in which inter-
mediate compounds are formed, and compared the
former with normal metabolic oxidations and the
latter with the changes occurring in abnormal meta-
bolism, such as the appearance of the ‘acetone’ bodies
in diabetes or fasting, from the incomplete combustion
of fats. In conclusion, he suggested that certain
biologically active compounds, which are reducing
agents, owe their activity to their power of inducing
oxidations in other substances, and also directed
attention to the effect of sunlight in inducing oxida-
tions in the presence of air.
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The National Physical Laboratory, Teddington

INSPECTION BY THE GENERAL BOARD

N June 25, the General Board of the National
Physical Laboratory made its annual inspec-
tion of the Laboratory. A large number of visitors
were present, including members of scientific and
technical institutions, Government departments and
industrial organisations, and were received by Sir
Frederick Gowland Hopkins, president of the Royal
Society and chairman of the Board, the Right Hon.
Lord Rayleigh, chairman of the Executive Committee,
and the director of the Laboratory, Sir Joseph E,.
Petavel.

In the Physics Department of the Laboratory a
number of problems connected with air conditioning
of public buildings are being studied. Mention may
be made of an examination of the water vapour
absorptive properties of various classes of books, and
of an investigation of the relationship between
humidity and length for a number of hygroscopic
substances, to ascertain their suitability for use in
humidity-controlling apparatus. In the course of an
investigation of the action of the wet and dry bulb
hygrometer at low temperatures, a dew point ap-
paratus has been developed for use as a standard of
reference. In this, paraffin oil cooled by solid carbon
dioxide circulates in a spiral path, attached to the
back of a dise of chromium-plated silver, the tem-
perature of which is measured by means of a thermo-
element.

The apparatus devised for the determination of the
ratio of the specific heats of carbon monoxide has
been modified so that measurements of the velocity of
sound can be made quickly at any one of several widely
spaced frequencies. Electrically maintained quartz
crystals are carried on a plate capable of rotation
beneath the opening of a vertical furnace containing
the gas under test. Each crystal gives a definite
frequency so that the change of velocity with fre-
quency can be determined at various temperatures
of the gas.

For the measurement of the thermal conductivities
of refractory materials, a test slab eighteen inches
square and two inches thick is used. One face can
be heated to 1,100° C., and the heat transmitted
through the central area is determined by means of
a water-flow calorimeter.

In the Radiology Division the relation between
crystalline structure and the magnetic, electrical and
tensile properties of materials is under investigation
by X-ray diffraction methods, special attention being
given to the detection and measurement of internal
strain. This strain results in a broadening of the
diffraction lines, and the degree of broadening can
be used as a measure of the amount of strain present.
New equipment has been added to the Division for
the study of materials by electron diffraction methods,

The measurement of gamma-ray dosage in réntgens
is under investigation and experiments have been
made with both ‘free-air’ and ‘air-wall’ chambers,
the latter having walls composed of materials of
effectively the same atomie number as air. The effect
of wall thickness on the ionisation produced in ‘air-
wall’ chambers is being examined. A thick-walled

chamber appears to indicate the dosage under con-
ditions prevailing in deep-seated therapy, while a
thin-walled chamber measures virtually the dose
received at the surface.

In the Acoustics Laboratory considerable attention
is being given to the problems of noise abatement
and measurement. Investigations are being ecarried
out on the sound-insulating properties against impact
and air-borne noise of walls and floors of various
designs. The use of absorbent materials in this con-
nexion is being studied. For the measurement of
noise, a portable acoustimeter has been developed in
the Department. The instrument gives equal indi-
cations for notes of the same loudness, irrespective of
pitch.

In the Opties Division a new type of colorimeter
containing no rotating elements has been constructed.
The light enters the mixing chamber through a
condensing lens equipped with variable apertures
containing the primary colour filters. Colour mixing
is effected by the use of a small integrating sphere as
a mixing chamber, the intensity of each primary
stimulus being controlled by variation of the aper-
tures.

In the Electric Standards Division of the Electricity
Department consideration has been given to the
construction of standard attenuators of calculable
phase angle for the calibration of commercial at-
tenuators at radio frequencies up to 1 mega-cycle per
second. A combination of two of the laboratory
residual inductance standards in the form of a
potential divider can be used as an attenuator, and
a number of units of this type have been constructed
ranging in value from 1 decibel to 110 decibels,

An apparatus for the automatic comparison of
frequencies by counting beats has been developed in
the Division. The apparatus makes use of a system
of relays which actuate, on one hand, a counter
registering the number of beats produced by the two
frequencies being compared, and, on the other hand,
a counter registering seconds or fractions of a second
down to one tenth of a second.

In the High Voltage Laboratory, oscillographic
methods have been applied to the testing of lightning
arresters. Experimental arrangements have been
developed for determining the volt-ampere charac-
teristics of arresters, the lag in their response to
steep fronted overvoltages and their ability to
interrupt the flow of current when the overvoltage
has been disposed of. Records were shown illustrating
the voltage acquired by a piece of apparatus with and
without the arrester connected across it.

Research work is being carried out in the Electro-
technies Division of the Department on the alternat-
ing-current resistance of conductors for heavy
currents. Formule have been developed for solid
circular conductors giving close agreement with
experimentally measured values. The problem of
tubular conductors is now under examination.

An investigation is in progress in the Photometry
Division to determine the illumination at which it
becomes mnecessary to supplement daylight by
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artificial light, and automatic” means have been
developed for recording this in the case of a number
of selected office lights. A solenoid included in each
office lighting circuit operates the shutter of a cine-
camera when the light is switched on. Each exposure
records the date, the time of day, which office light
is switched on, and the reading of a calibrated
ammeter and rectifier photo-cell unit. This reading
determines the illumination in the office. In the same
Division research is being undertaken to determine
the change of sensitivity of the eye during recovery
from exposure to high brightness backgrounds or to
isolated bright sources of light. The work has appli-
cations to the problem of the recovery of eye sensi-
tivity from the glare of motor-car headlights.

In the Radio Department an exhaustive examina-
tion of the factors responsible for departure from
frequency stability has revealed the necessity for
high thermal and secular stability on the part of the
inductance and capacitance. An inductance coil and
variable condenser possessing extremely low tem-
perature coefficients were exhibited ; in these, use is
made of differential expansion systems.

Attention has been given to the use of inverted
diodes, split-anode triodes and magnetron oscillators
as generators of very high-frequency oscillations. A
demonstration was given of the generation, by a
four segment magnetron, of ultra-short waves in a
Lecher-wire system connected to the segments of the
anode.

In the course of research on direction finding, a
potentiometer method has been developed for the
excitation of a rotating radio-beacon. The method
utilises a dual potentiometer connecting an oscillator
to two amplifiers which feed two pairs of aerials
arranged at right-angles. The motion of the potentio-
meter contacts is such that the voltages applied to
the two amplifiers vary sinusoidally and in opposite
phases, producing a rotating field in the aerial system.

In an investigation into the nature and origin of
atmospherics, oscillographic records have enabled
the wave form and direction of individual atmo-
spherics to be determined. Simultaneous records
obtained at two different stations permit the place
of origin of the atmospheric to be ascertained.
Results obtained have shown that the recorded wave
form of an atmospheric depends on the distance of
the source producing the disturbance.

In the Metrology Department the standard leading
screw lathe used for the correction of the pitches of
lead screws has been entirely reconstructed. The
traverse has now been extended to five feet and,
by the introduction of change gears, screws having
any English or metric right-handed pitches can be
dealt with. Calibration of the reconstructed lathe
has shown that its cumulative pitch is correct to
within 0:0003 inch throughout its traverse.

New apparatus has been constructed for the direct
testing of mercurial barometers at pressures varying
from 2 in. to 34 in. of mercury, the pressure being
accurately controlled by a specially designed barostat.
The apparatus can accommodate five barometers for
test in addition to the standard mercury barometer.
A standard barometer has been constructed combining
the principles of the Fortin, Newman and Kew
barometers, so that instruments of all three types
can be tested directly in the new apparatus.

The study of fatigue in relation to erystal structure
has been continued in the Engineering Department
and the effect of crystal orientation on fatigue
strength is being examined for a number of single
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crystals of aluminium. Attention is also being given
to the effect of intercrystalline boundaries on fatigue
failure and tests are being made on specimens
consisting of several crystals of aluminium. Specimens
and results illustrating these two phases of the work
were exhibited. For the determination of the fatigue
strength of materials under combined alternating
stresses, high-speed machines, in which different
combinations of plane bending and torsion can be
applied, have been constructed. Various plain and
alloy steels and cast crankshaft materials are under
examination.

Investigation is being made into the industrial
applications of air injectors with reference to their
use in maintaining air streams laden with granular
matter. An experimental pneumatic conveyor has
been constructed and experiments are being carried
out to determine its performance.

The Department is investigating the principles
underlying the design of satisfactory pipe-line joints
capable of withstanding high temperatures and
pressures. The work entails the study of the behaviour
of flanged joints under pressure at air temperature,
and at high temperatures, and measurements of bolt
creep. The equipment permits tests to be made on
8-in. pipe flanges at temperatures up to 1,000° F.
and at steam pressures up to 1,400 lb. per sq. inch.

A number of lubrication problems are receiving
attention. Mention may be made of research on
the aspeet angle and attitude of a journal bearing
under varying load, speed, clearance and temperature,
and experiments on the effect of running in a clear-
ance bearing at the seizing temperature of oils,
Sensitive apparatus has been developed for measure-
ment of the profile of bushes to determine the change
of shape caused by running.

In the Metallurgy Department the production of
iron of a high degree of purity has been achieved by
the direct reduction of pure iron oxide in hydrogen.
Specimens with a purity of the order of 99:99 per
cent and of great softness and duetility were exhibited.

In view of the importance of oxide surface films
in connexion with the problem of removing gases
from molten metals, a systematic examination of the
structure of such films is in progress by means of
electron beam diffraction methods. The work has
been extended to the study of oxide films formed on
solid metals and alloys under atmospheric conditions
and at high temperatures.

Considerable work is being carried out on the
production of magnesium alloys, with the view of
developing alloys stronger than those at present
available for use at ordinary and at elevated tem-
peratures. The microstructure, constitution ‘and
rolling and mechanical properties of various mag-
nesium alloys are being investigated. The difficulty
experienced in rolling and forging many of these
alloys has been largely surmounted by slow pressing
at high temperatures. A new experimental slow-
speed rolling mill has been installed for use in breaking
down the cast ingots.

In the Aerodynamics Department problems re-
lating to the landing and take-off of aircraft are
receiving attention. The work is of a two-fold
character. The effect of landing flaps on stability
near stalling incidence is being examined by means
of the rolling balance. Measurements are made of
the tendency of wvarious wing sections, fitted with
flaps and mounted on the balance, to accelerate or
diminish rolling motion. The effect of proximity to
the ground on the forces acting on an aeroplane is
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also under investigation. Systematic measurements
are made of the lift, drag and pitching moment of
models at various distances from the ground.

Research is being carried out on the effects of gusts
on the stresses in aircraft, and apparatus has been
designed for recording the changes in vertical wind
velocity in a gust. The use of this apparatus in
conjunction with a recording anemometer measuring
the mean horizontal wind speed, gives sufficient
information to permit the effect of the gust to be
predicted.

The performance of a number of high-pitch air-
screws covering a wide range of pitch/diameter ratio
has been measured and the results have been corre-
lated with modern airscrew theory. Examination is
now being made, by means of the hot spot method
of flow photography, of the periodic flow through
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such airscrews, with the view of obtaining a direct
experimental check of the basic assumptions of
theory.

In the William Froude Laboratory, the effect of
waves on ship resistance and propulsive efficiency
together with the influence of hull form on this
problem is under investigation. Demonstrations
were given with a self-propelled model of a high-
speed, twin-screw vessel. The speed, the propeller
thrust, the amount of pitching and heaving, and the
power required to drive the model are automatically
recorded during its passage through rough water.

A number of model propellers made of a special
aluminium alloy developed in the William Froude
Laboratory were exhibited, together with apparatus
for conducting tests with model propellers in open
water.

The British Waterworks Association

ANNUAL

HE annual meeting of the British Waterworks
Association at Cambridge on June 26 was the
oceasion for a vigorous and outspoken presidential
address by Prof. C. E. Inglis, who, after a brief but
interesting account of the origin and early develop-
ment of the University, reviewed the policy of
successive Governments in the past in respect of
water supply for the needs of the country, and made
some caustic comments on the “futile process of
appointing water Commissions and pigeon-holing
their reports’ which has been its chief characteristic.
He added that he regretted to observe the re-
appearance of the “policy of procrastination which
has blighted waterworks legislation for the past 60
years” in the recent announcement by the Minister
of Health in the House of Commons that as a pre-
liminary to water legislation of a general character,
a Joint Committee of the House of Lords and the
House of Commons was to be set up to report “on
measures for the better conservation and organisation
of water resources and supplies in England and Wales”’.
Four papers presented to the Conference were
more or less technical in character. One on “Water
Softening at Cambridge”, jointly written by Dr.
Suckling and Mr. Philip Porteous, described the
particular nature of the water at Cambridge, and the
method of softening adopted after full consideration
of the relevant data. The Cambridge water, which
is derived from the Chalk, a formation which outerops
in the southern half of the county, is stated to be
“uniformly clear, bright and colourless” containing
no iron or manganese in solution. “The total solids,
magnesium content and permanent hardness are not
unduly high and sodium salts are only sparingly
present. The water is neutral in reaction, the content
of carbonic acid is low and no corrosive tendency has
been exhibited during many years of use.”” It is also
of excellent organic and bacterial purity. Being
convinced on these grounds that the desired degree
of softening could be satisfactorily attained by either
the lime or the base-exchange process, the final decision
of the local water company in favour of the latter
was made on the basis of financial and engineer-
ing considerations. Tabular analyses are given of
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the water before and after softening, the total
hardness of the untreated water being 24-0 (tem-
porary hardness, 17-5; permanent hardness, 6+5).
After treatment and blending, the total hardness
(entirely temporary) is 11-5. The softened water
sent into supply is described as ‘‘clear, bright,
colourless, odourless and palatable’’. The water-
softening plant consists of six units, each of 9 ft.
diameter, capable of delivering ‘‘zero hardness”
water continuously at the rate of 16,000 gal. per
hour for 10 hours, after which it is put out of com-
mission for regeneration. Each cylinder contains
about 10 tons (420 cu. ft.) of Doucil, a synthetic
zeolite, and is supported on a 12-in. bed of graded
gravel. The synthetic zeolite was chosen in com-
parison with natural zeolite on financial and engineer-
ing grounds as in the case of the process. The
salt consumption for regeneration is guaranteed not
to exceed a rate 5,600 1b. per million gallons of water
softened to zero hardness.

The paper by Mr. Philip Ulyott on ‘“Biological
Research in Relation to Water Supply” was a brief
statement of the results of modern investigation in
the subject, and of the sequence of events connected
with plant life in an aqueous environment. A lengthy
paper, full of interest from the historical and en-
gineering point of view, was contributed by Mr.
H. C. Darby on “Windmill Drainage in the Bedford
Level” in the southern part of the Fens. Writing in
1748, Thomas Neale states that “there are now no less
than two hundred and fifty [windmills] in the Middle
Level. In Whittlesey parish alone I was told by some
of the principal inhabitants there are more than fifty
mills and there are, I believe, as many in Donnington
with its members. I myself, riding very lately from
Ramsey to Holme, about six miles across the Fens,
counted forty in my view.” But, as Mr. Darby
points out, the windmill was a “‘wayward co-operator
at the mercy of wind and gale and frost and calm.
It was never powerful and it never provided a
satisfactory solution to the problem of clearing water
from the drains.” Finally, there was a paper of a
financial and administrative character by Mr. T. G.
Rose on ““Modern Methods of Management Control”.
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Petroleum Industry of France

R. VICTOR FORBIN’S recent article on the
French petroleum industry (La Nature,
No. 2952, 385-396, May 1, 1935) is in effect an
unanswerable vindication of France’s claim to
recognition as a petroleum power in the world to-day.
Admittedly, at the beginning of this century and
during the great development of the world petroleum
industry, actuated by invention and universal
adoption of the internal combustion engine, France
had little right to recognition, for at this time tariff
protection had been withdrawn and she was only
able to supply 10 per cent of her domestic require-
ments of petroleum and products. This position was
more or less maintained until 1925, when I’Office
National des Combustibles Liquides was founded to
give expression to the French desire “de devenir une
puissance pétroliére”. Close co-operation between
this body and the Government led to drastic re-
organisation of the entire industry and finally, in
1928, to the passing of a law which is now regarded
as the charter of the French petroleum industry.
Under the new regime initiated by this law,
authorisations were granted for importation and
refining of crude petroleum in France for periods
up to twenty years. Eleven industrial concerns
contributed capital amounting to nearly 3,000 million
francs for the erection of refineries at suitable places
along the coast. Thus France acquired at Le Havre,
at the mouths of the Rivers Loire, Gironde and
Rhéne, etc., some of, perhaps, the most modern
refineries in the world. Systematic co-operation

within the industry and far-seeing dispensation of
resources led to the optimum equipment of each
refinery for some particular type of raw material.
Some are capable of producing the whole range of
petroleum products, while others confine their
activities to production of petrol, kerosene, gas-oil,
ete. ; throughout the industry there is a whole-
hearted spirit of co-operation and a common desire
that France should have a petroleum industry com-
parable with that of other nations.

France is now definitely reaping the benefit of this
far-sighted policy initiated some five years ago, for
when the first consignment of Iraq oil was conveyed
by the pipe line to Tripoli in August 1934, there
were new tank-ships ready for its conveyance to
Le Havre and everything was in readiness for its
reception. During the last five months of 1934, after
completion of both branches of the Iraq pipe line,
600,000 tons of crude oil were exported from the
twin ports of Tripoli and Haifa, 520,000 tons of
which were destined for France. In 1934 French
refineries treated 3} million tons of raw material,
and it is estimated that this quantity will be increased
to 4 million tons in 1935, as compared with 1,034,819
tons in 1932 and 2,739,305 tons in 1933.

During the first eight months of 1934, France
exported 28,647 tons of kerosene and 682,292 tons
of gasoline to Great Britain, Switzerland, Italy and
other countries. These facts and figures should con-
fute those who are still under the impression that the
French petroleum industry is directed by foreigners.

Pollination Mechanism in Conifers

ROF. JOSEPH DOYLE and Miss Mary O’Leary
have published (Sei. Proc. Roy. Dublin Soc.,
21, N.8., Nos. 19, 20 and 21, February 1935) a series
of papers upon the pollination mechanisms in conifers.
Their researches include records of intensive observa-
tions in the field, which are interpreted most interest-
ingly in the light of the wide knowledge of the senior
author of the comparative morphology of the repro-
ductive structures in the group.

The authors point out that our knowledge of the
movement of pollen on to the nucellus in Pinus has
so far rested upon second-hand statements, most of
them derived from some incidental observations by
Strasburger. Strasburger appears to have assumed,
on the basis of other well-known cases, that a fertilisa-
tion drop was formed and, in view of their turgid
transparent appearance, to have aseribed its forma-
tion to the two characteristic prolongations of the
integument beyond the miecropyle.

As the result of very patient investigation, the
Irish observers have at last seen this fertilisation
drop—but at 2 a.m. in the morning—and by 7.30 a.m.
every ovule is dry ! This secretion appears to come
from the nucellus, and though at night it may be
found in almost every mature unfertilised ovule as
it wells out of the micropyle and part of the way
along the micropylar projection, it usually soon picks

up some pollen grains from these arms, When these
are immersed in the fluid, in the inverted ovule, they
rapidly float with their winged surface uppermost on
to the nucellus; the grain is thus brought against
the nucellus with the surface towards it through
which the pollen tube emerges. More remarkable
still, within ten minutes of the grain being thus
transferred to the nucellus, the drop is once more
reabsorbed while it still remains in the unpollinated
ovule. The authors have tested this by introducing
pollen into the drop at night. They argue cogently
that the funection thus suggested for the winged
expansions to the pollen grain is much more reason-
able than its use for transport of the grains in the
air, as the larger grains of Lariz and Pseudotsuga are
without wings.

On the other hand, the authors have to solve the
problem how these wingless pollen grains of Larixz
also reach the surface of an inverted ovule. In
Saxegothwa and Cedrus they describe the germination
of pollen grains well away from the micropyle and
their growth to the nucellus: they also figure and
discuss the function of the stigma-like projections in
the integuments of Pseudotsuga and Lariz. These
papers are full of stimulating discussion of new data
that are a permanent contribution to our knowledge
of the pollination mechanisms of the conifer.
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Educational Topics and Events

EpinsurcH.—At the graduation ceremony on
June 28, the honorary degree of LL.D. was conferred
on the following : The Right Hon. the Viscount
Bledisloe, Governor-General and Commander-in-Chief
of New Zealand; Dr. J. L. Garvin, editor of the
Observer ; Dame Maria M. Ogilvie Gordon, geologist
and vice-president of the International Council
of Women; Prof. J. Graham Xerr, M.P.,
regius professor of zoology in the University of
Glasgow ; Prof. John Laird, regius professor of moral
philosophy in the University of Aberdeen; Sir
George Macdonald, formerly secretary of the Scottish
Education Department, archmologist, numismatist
and historian ; Dr. J, D. Pollock, Hon. Surgeon-
Commander, R.N.V.R.; The Hon. Lord St. Vigeans,
formerly chairman of the Scottish Land Court.

The degree of D.Sc. was conferred on the following,
for the theses indicated : A. B. D. Cassie (“Infra-Red
Absorption Spectra and Molecular Structure of
Triatomic Molecules”); D. Clouston (“The Identifi-
cation of Grasses by Leaf Anatomy”); Dr. J.
MacLeod (“The FEcological Complex controlling
Activities and Distribution of Iwodes ricinus’); Dr.
H. W. Melville (*The Kinetics of Gaseous Chain
Reactions™).

OxrorD.—Sir Charles Sherrington has resigned the
Waynflete chair of physiology, which he has held
since 1913, as from October 1.

Mr. L. S. Bosanquet has been granted the degree
of D.Se.

At Christ Church, Mr. D, Roaf has been elected
to the Duke of Westminster research studentship
(that is, fellowship) for work in nuclear physics, and
Mr. J. A. Moy Thomas to a lectureship for research
in vertebrate palmontology.

At the Queen’s College, Mr. E. W. Yemm
has been elected to a junior research fellowship in
botany.

Dr. Jomx A. WuEELER has been appointed
assistant professor of physies in the University of
North Carolina, at Chapel Hill. During the past year,
Dr. Wheeler has pursued research in nuclear physics
at the Institute of Theoretical Physics in Copenhagen.

GERMAN universities are, one gathers, like other
cultural institutions in Germany, being remoulded so
as to conform with Nazi aims. A letter from the
Berlin correspondent of the American Medical
Association tells of a new decree releasing the general
student body from obligatory attendance on the
special political training course prescribed, together
with enrolment in a hostel, for members of the Nazi
student league. The director of this league has
announced that ‘“during the past year and a half
the student has been tossed about to such an extent
that he has lost most of his faith in attempts to
direct the thinking of students. A reawakening of
this faith I regard as a necessity . . ."” Last winter
new regulations made compulsory for all students
participation in physical exercises and sports, in-
cluding fiinfkampf training and rifle exercise during
the first three semesters as a pre-requisite for any
degree. Another interesting development is the pro-
vision made for permitting twenty of the most
talented sons of workmen to attend a university
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without presenting a diploma of completion of a
secondary school course. For such special entry the
Universities of Heidelberg and Kénigsherg are being
considered.

Sex education in schools is discussed in a remark-
able paper by Dr. E. P. Phillips which has been
published by the Transvaal Education Department in
its monthly circular for April. Dr. Phillips writes
as a biologist. He begins by emphasising the fact
that notwithstanding the fundamental biological
discoveries of the past seventy-five years, we still
think in terms handed down to us by earlier civilisa-
tions, terms involving an often inextricable entangle-
ment of religious ideas with ideas relating to sex.
Hence arise divergences between mental outlooks
which he classifies as the orthodox religious, the
biologist’s, and that of the large body of parents
who, while not holding very strict religious views,
are ignorant of the elements of biology. There should,
he holds, be no course of sex education as a subject,
taught either by the school staff or by visiting doctors ;
but all children should receive instruction, which
should begin before the age of puberty, in some of
the more important biological facts about themselves
as human beings. It should be inculcated that man-
kind is faced, like myriads of other species, with the
two fundamental problems—the struggle for in-
dividual existence and the struggle to maintain the
species, Thereafter, the similarity of mankind to
the rest of the animal kingdom having been suffi-
ciently demonstrated, the overwhelming importance
of the reasoning faculty which differentiates the
human from other species should be stressed in
connexion with man’s social development. To
adolescents who have received such a grounding,
information about the dangers and implications of
sex can be imparted without difficulty. The erux
of the scheme for such a broad biological course is
the supply of suitable teachers. These should have
studied biology, chemistry, physics and geology,
should have read widely, and should have tact,
sympathy and understanding. The course should
not be taught as an examination subject, thereby
suppressing the individuality of the teacher. It should
be a necessary part of every child’s social, moral,
ethical and religious training.

Science News a Century Ago
Lyell and Sir John Herschel

Lyern, whose “Principles of Geology” had been
published originally in three volumes in 1830, 1832
and 1833 respectively and had been republished in
four volumes in 1834, wrote to Sir John Herschel on
July 6, 1835: “I heard some months ago from
Whewell that you had, in one of your letters to him,
expressed much pleasure at some parts of my book,
which I think you read when on your way to the
Cape. It has been so much altered, enlarged, illus-
trated, abridged, and I hope improved since the first
edition, that I am anxious, if you ever refer to it
again, that you should see it in its amended state.
Some of my friends have read letters of yours which
they have received, to me, and I rejoice that your
grand scheme of visiting the Southern Hemisphere
has answered so well.”

“When at Copenhagen last year Oersted, who was
reading your paper on double stars, was talking of
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it continually, and trying to make me understand
the poetry of some speculations, which only amused
me, from seeing that it was deep mathematics with
which he was delighted, as with a romance.”

“Murray has sold 1,750 copies of my book in the
last ten months, so that 1 have the satisfaction of
being much read. . . .”

The Science of Education

AN advertisement in The Times for July 6, 1835,
ran as follows : “A Course of Seven Lectures on the
Science of Education will be delivered in Willis’s
great Rooms, 26 King-street, St. James’s, com-
mencing tomorrow the 7th of July at 3 o’clock, and
continued on Tuesdays, Thursdays and Saturdays at
the same hour, by the Rev. R. J. Bryce, LL.D.,
Principal of the Belfast Academy. The object of
these lectures is to reduce the art of teaching
and managing children to scientific principles,
derived from the known laws of the human mind ;
to point out the best methods in each department of
education ; and to show the means of varying those
methods to correspond with the endless varieties
which occur in the minds of children. The formation
of such a science of education has been spoken of as
a great desideratum by the most eminent philosophers
of modern times, and has long been anxiously wished
for by the most distinguished friends of education.
. . . The proceeds of the lectures, after paying
necessary expenses, will be placed at the disposal of
a committee of the audience, to be by them applied
to the promotion of some object connected with the
improvement of education.”

J. D. Forbes in the Pyrenees

THE travels of Prof. J. D. Forbes began when, as
a boy of sixteen years of age, he visited France,
Germany and Italy. This journey led to the publi-
cation of his first scientific memoir, ‘“‘Remarks on
Mount Vesuvius, which appeared anonymously in
the Edinburgh Journal of Science. Six years later, in
1832, he first visited Switzerland, from which he
hastened home to enter successfully for the chair of
natural philosophy at Edinburgh. His favourite
subject was heat, and in the summer of 1835 he set
out to study the hot springs of the Pyrenean valleys.
His letters and journal contain many interesting
observations on his travels. On July 7, 1835, he
went from Bordeaux to Pau by diligence and on
July 9 he records : “A splendid morning. . . . The
whole range of the Hautes Pyrenées was now un-
covered, and presented as noble and rugged an out-
line as I ever saw. . . .” He then went to Eaux-
Bonnes and to Eaux-Chaudes with its splendid gorge.
“If ever there was a valley of disruption,” he wrote,
it is this one, though I do not pretend always to
decide. This confirms Dr. Daubeny’s theory of hot
springs, especially as these waters issue just at the
junction of the granite and limestone. The limestone
rises always to the granite, more as it approaches it,
and at last is elevated in horizontal strata on the top
of it—at least so far as I can judge from a very
imperfect examination. What confirms the view of
the granite being the upheaving agent is that the
valley of disruption is perpendicular in direction to
the strata (Hopkins’ theory). It is remarkable that
there are signs of water wearing (obviously not
weathering) on the rocks at a great height above the
torrent.”
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Societies and Academies

LoNDON

Royal Society, June 27. W. A. Boxg, R. P.
Fraser, and W. H. WHEELER : A photographic
investigation of flame movement in gaseous ex-
plosions. A new view of the detonation wave in
gaseous explosions is advanced. It can no longer be
regarded as simply a homogeneous shock wave in
which an abrupt change in pressure in the vicinity
of the wave-front is maintained by the adiabatic
combustion of the explosive medium through which
it is propagated, but it must now be viewed as a
more or less stable association, or coalescence, of two
separate and separable components, namely, of an
intensively radiating flame-front, with an invisible
shock wave immediately ahead of it. According to
the new view, detonation in an explosive gaseous
medium is the propagation through it, as a wave, of
a condition of intensive combustion, initiated and
maintained in a shock wave by radiation from an
associated flame-front; and spin ensues when-
ever the conditions are such that the radiation from
an attenuated flame-front causes a localised intensive
excitation of molecules in the shock wave just ahead
of it. The experimental part of the work has been
mainly concerned with detonations in a moist
2C0 +0,; medium, which has proved to be specially
adapted to the elucidation of the dual character of
the phenomenon. O. H. Larrer and H. ELTRING-
HAM : The epigamic behaviour of EHuplwa (crastia)
core asela, Moore (Lepidoptera, Danainz) with a
description of the structure of the scent organs,
Observations in the field show that the male butterfly
diffuses, from brushes exserted from the abdomen, a
scent which attracts females from a distance. While
male scent organs of great complexity are found in
many insects, no evidence has previously been ob-
tained of the distant action of such organs, termed
here ‘telegamic’. B. F.J. ScEONLAND, D. J. MALAN,
and H. CorrLEns: Progressive lightning (2). A
general account, based on the study of 95 flashes
photographed with the Boys and other cameras, is
given of the mode of development of the lightning dis-
charge. It is shown that the leader-return stroke
sequence is present in almost all the cases examined.
Leaders to first strokes are stepped, those tosubsequent
strokes generally dart-like. In certain cases of very
slow dart leaders, these change to the stepped form
at their lower ends. Slower leader velocities and
higher intensities of return strokes are associated
with longer time-intervals between strokes and their
predecessors ; hence the degree of pre-existing
ionisation in the channel governs the velocity of the
dart-leader. The downward-branching of lightning
and its characteristic zig-zag form arise during the
stepped leader process before the first return stroke.

Paris

Academy of Sciences, May 20 (C.R., 200, 1697-1804).
CHARLES AcHARD and AvcUsTIN BouTaAric: The
physicochemical study of the changes undergone by
the blood serum under the influence of heat. The
diluted serum is treated with charcoal, and the
quantity of the latter determined which completely
removes the colloidal substances, use being made of
the surface tension. Data are given for results ob-
tained by heating for various times at temperatures
between 55°C. and 62°C. Pierre WEiss: The
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equation of state of fluids. The negative internal
pressure at high temperatures. CHARLES NICOLLE
and Mwme. Hivkxe Sparrow : Infection by the
conjunctiva of small apes with the murin I typhus
virus from Tunisian rats. Jean MireUuET: The
continuity of the biparatingent. PAUL ALEXANDROFY :
Suites of topological spaces. ApovrrHE BuHL: The
integral of Stieltjes. Lapistas Frjes: Cauchy’s
exponential series. N. GUNTHER : The resolvant of
certain integral Hermite equations. A. KOLMOGOROFF :
The Laplace transformation in linear spaces. JEAN
Brairzerr : The fundamental formula of the theory
of Dirichlet’s series. Frorin Vasmesco : Remarks
on the various methods of solution of the problem of
Dirichlet. Paurn L&vy: A tensorial form of the
functional differential equations of Green’s and
Neumann'’s functions, Lfon Britrouin: The
transversal physical waves in wave mechanics and
the harmonic oscillator in four dimensions. PauL
Ber~NaArD : The measurement of the pressures
developed by explosive substances. A comparison
of crusher pressures with true pressures measured by
a piezoelectric dynamometer. The results with a
light and heavy piston in the crusher manometer are
compared graphically. Dawier BaArBIER, DANIEL
CHALONGE and ETiENNE VAssy : The interpretation
of the continuous absorption of hydrogen in stars of
early spectral types. AurerL Poror: The thermal
conductivity of metals examined in the form of
small bars. Jacques VAN MizaaEM : The velocity of
transport of electromagnetic energy. CHARLES
BfcHARD : The electrolytic deposit of alloys of
copper and tin. PiErrE SUE : The conductivity and
hydrolysis of the sodium niobates. The orthoniobate
is completely hydrolysed : the salt, 7/6 Na,0, Nb,Os,
is strongly hydrolysed and in equilibrium with the
metaniobate. AURELIAN NAHERNIAC : The study of
a characteristic band of the OH group in the near
infra-red. MwmEe. Lucie LEFEBVRE : The absorption
spectrum of ozone in the region of the photographic
infra-red. The tubes employed were equivalent to a
column of 50 em. of pure ozone : the region explored
was between 6500 A. and 10,000 A. Eme SEVIN :
The play of waves, spin and numbers. PIERRE AUGER,
Louis LerrINCE-RINGUET and Paurn EHRENFEST :
The absorption of the soft fraction of the cosmic
corpuscular radiation. An account of results obtained
at the International Laboratory at the Jungfraujoch.
Fraxcis PERrIN : The mechanism of the capture of
slow neutrons by light nuclei. MmE. L. S. MATHIEU-
Livy : The influence of complex formation on the
adsorption of copper in ammoniacal solutions by pre-
cipitated ferric hydroxide. Mure. M. QuinTiN : The
application of Debye’s theory to solutions of cadmium
chloride. CmArRLEs ToUurRNEUR : Study of the action
exercised by aleohol on gum arabic sols, as shown by
the polarisation of the diffused light. ARAKEL
ToragriAN and HeNrI VOLKRINGER : The Raman
spectra of the bromine compounds of germanium
and of tin. Comparative diagrams are given of the
Raman spectra of the compounds RBr, and RHBr,,
where R is carbon, silicon, germanium or tin.
AvgusTiN MAcheE : Contribution to the study of
the determination of ozone. Comparisons of the
iodide and fluorescin methods. For low concentra-
tions of ozone the latter is more accurate. A. P.
Rorrer : The potassium borates. Study of the
system B,0,;, K,0. Mavrice BirLy and PavuLn
BrasseUR : The preparation of anhydrous titanium
trichloride. The tetrachloride is reduced with pre-
cipitated antimony, afterwards removing the excess
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of tetrachloride with carbon tetrachloride and the
antimony chloride with anhydrous ether. PIERRE
Carrt and HENer PassepouvrT : The relative mobili-
ties of the normal primary alkyl groups from C,; to Cy,
in their chloroformates. G. MurLer: The oxidation
of mineral oils by gaseous oxygen at moderate tem-
peratures. The chemical nature of the oxidation of
mineral oils is the same whatever their origin or
previous treatment, although the amount of deposit
may vary considerably. The white refined oils are
most strongly oxidised. ALEXANDRE DinNca-
Samuracas : The polarisation of seismic waves in
the primary phase of earthquakes. Louls FaGE:
The localisation in the intermediate waters of the
Pacific of the little-known Ceratolepis hamata. A
single specimen of this organism was collected by the
Challenger between the New Hebrides and Australia,
During the last voyage of the Dana in the Pacific,
Schmidt was able to collect nearly two hundred
specimens of this Crustacean. The results obtained
from this material are given, completing the descrip-
tion given by Sars of the Challenger specimen. M.
Burcaup : Magnetic observations in the south and
south-west of China and a map of the isogonics and
isodynamic lines. Louls EMBERGER : New botanical
researches in the eastern Grand Atlas. JEAN CHAzZE
and ANDRE SaraziN : The parasitism of mushroom
beds by the mole is a reversible phenomenon. ARMAND
Denor~e : The anatomical and eytological characters
of the thoracic nephridia of Sabellaria. PavL
MaTrIASs : The evolutive eycle of a holostomid
trematode, Cyathocotyle Gravieri. Ocrave DuBoscQ
and Mrre. OpETTE TUuzZET : A new stage of develop-
ment of the calcareous sponges. GEORGES UNGAR
and Mrre, MARIE RosE ZerLiNG : The intervention
of a humoral transmission in vasodilatation known
as antidromic. Arguments in favour of the existence
of histaminergic nerves. MMmE. VERA DANTCHAKOFF :
The equivalence of the somatic tissues in the gonads
of the fowl. PiErrE GrABAR and ANDRE RIEGERT :
The nature of urease: approach to the study with
the aid of fractional ultra-filtration. The activity of
urease is intimately connected with very bulky
molecules of protein nature : Sumner’s crystallised
urease, in aqueous solution, was the most homo-
geneous of the preparations studied. AvcusTE and
Rext Sarrory, JAacQues MeveErR and Fripfric
ArxoLp : Comparative attempts at the determina-
tion of the phosphorus and potassium contained in
an arable soil by means of Hilgard’s chemical method.
Neubauer’s biological method and that of Niklas,
utilising Sterigmatocystis nigra. The Niklas method
is very suitable for determining the immediate re-
quirements of a soil. ConNsTANTIN LEvVADITI and
Jean ViEvceaneE : The inoculability of certain
neurotrope viruses (herpes, poliomyelitis) through
the external auditory canal.

VIERNNA

Academy of Sciences, May 9. F. WesserLy, 'K.
Dinyaskr, W. Iseman and G. SiNeEr: Bitter
principles of kolombo root—kolumbin. G. KimscH :
Viscosity and melting curves. E. Hascaex and H.
MacHeE : Dependency of spark-noise on the electrode
material with a rapid succession of sparks. E.
CawArra : Bulging of rhomboidal plates under
pressure and shear loading. W. PAssEr: Pressure
distribution through an elastic layer. W. W,
LepescHRIN : Fundamental substances of living
matter (vitaids) and their significance in biology.
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The importance of ‘vitaids’ to life is probably due to
the part they play in the structure of the consistent
phase of the protoplasm. F. Rocr and F. MoLw :
New terenid species. F. Herrrscm: Uppermost
lower Devonian and lower mid-Devonian. A,
THURNER : Position of the Trias in the mountains
around Murau. O. GUGENBERGER: The Cardita
layers of Launsdorf in mid-Carinthia and their
fauna. H. REBEL: Lepidoptera from the Afgean
Islands. F. WERNER et al.: Insects and arachnoids
of the_Algean Islands. L. Framm : Algebraic electro-
dynamics, A. SKRABAL: Chemical induction. In
continuation of investigations on the kinetics of
intermediate reactions, those general systems are
considered which can be decomposed into separate
systems with different total reactions. M. PESTEMER
and L. Wiuicur : Ultra-violet absorption of certain
aromatic hydrocarbons (3); constitution of tetra-
hydrodiphenyl. Substances with double linkings
conjugated to the benzene nucleus show a marked
increase in the extinction, whereas the extinction of
the benzene bands is not increased by substitution
with alkylenes or olefines in which the double linking
is separated from the benzene nucleus by more than
one ecarbon atom. From this it follows that the
tetrahydrodiphenyl obtained by hydrogenation of
diphenyl has the constitution of the known 1-
phenylhexene-1. E. ABer and J. Proisrn : Mechanism
of the lead-chamber reaction (1); reaction between
sulphurous and nitrous acids in the dilute system.
A. Pongratz and G. MARKGRAF : Perylene and its
derivatives (44). A. VERDINO and E. SCHADENDORFF :
Condensations of ethyl chlorocarboxychlorate with
amines and phenols. W. Kosmata: Process for
measuring the momentary radon content of the open
air at spas with radioactive waters. Use is made of
the arrangement previously deseribed, which consists
essentially of two similar cylindrical air-tight ionisa-
tion chambers (measuring chamber and compensation
chamber) of about 9 litres capacity, and a Lindemann
electrometer with switch-box. T. Kormos : Revision
of the small mammal remains of Hundsheim. A.
WaenER : Daily course of cosmie ultra-radiation. A
reply is made to Hess's criticisms of the author’s
previous communication. A. Fing, P. Gross and
H. SteEmNeRr : Conductivity of strong acids in mix-
tures of heavy and light water. Determinations have
been made of the conductivities of hydrochlorie and
perchloric acids in about 0-01 N solutions in mixtures
of heavy and light water at 18°C. The value of
the equivalent conductivity of hydrochloric acid at
infinite dilution falls from 377 to 250 in pure deuterium
oxide, the fall being non-linear. K. Unwna and L.
WALTERSKIRCHEN : Action of anti-diuretic pituitary
hormone on dogs to which water is or is not given.

Forthcoming Events
[Meetings marked with an asterisk are open to the public.]
Sunday, July 7

Brrrisg Musgum (NaTuran Hisrory), at 3 and 4.30.—
Miss M. R. J. Edwards : “The World 50,000,000 years
ago, 150,000,000 years ago and 1,000,000,000 years

ago”.*

InsTiTUTE OF CHEMISTRY, July 9-10.—Charter Jubilee
Celebrations, to be held in London.

NATURE

Jury 6, 1935

Official Publications Received
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Proceedings of the Royal Society of Edjnhuﬁ]; Part 1
No. 6: The Mathematical chrescntation of Energy faevels of
the Secondary Spectrum of Hydrogen, 2. By Dr. Ian Sandeman.
Pp. 4061, 1s. Vol 55, Part 1, No, 6: The New Crg‘t}allo aphy
By Prof. W. L. B Pp 02-71. 1s. (Edinburgh bergmrant
and Son; London: Williams and Norgate, )

The British Science Guild. Gas Defence. By J. Davidson Pratt,
Pp. 18. (London : British Science Guild.)

True Temperance Scientific Committee, Monugmph No. 1: The
Problem of the Intoxicated Motor Driver. Pp. 15. (London: True
':l‘em rance Scientific Committee.) 2d.

t Board of Research for Mental Diseaae City and University
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Affairs, (Cm 4%0?) Pp. viii4-225. H.M. Stationery

Office.) 3s

Air nlnlst : Aeronautical Research Committee : Reports and
Memoranda. No, 1649 (8. 163, 195, 211, 221) Wall Interference and
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of Three Sizes. 1; Coombes, G. A, Perring, D. W.

Bostle and L. Johnston. Pp. 30—!—35 plates. (Londun: H.M. Stationery
Office,) 3s. net.

Bril Non-Ferrous Metals Research Association.
Research Monograph No. 2 : Bibllogmphy of Literature on 8
Analysis. Compiled by D. M. Smith. Pp. 20. (London : British Non-
Ferrous Metals Research Aesociation.) ls. 6d.

The Scientific Proceedings of the ROK{&] Dublin Society., Vol 21
(N.8.), No. 24: A Simple Titrametric ethnd for the A‘p‘pmxlmn.te

Determination of Milk os&)hat.es By G. i]ﬂ: £223-229,
iDublin Hodges, Figgis and Co.; London : W ms n.nd Norgate,

B.uyal Botanic Gardens, Kew, Bulletin of Miscellaneous Informa-
tion, 1934, Pp. viil-+456+66+11 plates, (London : H.M, Stationery
Oﬁice} 12s. 6d. net.

London Shellac Research Bureau. Technical Paper No. 2: Identi-
fication and Analysis of By Dr. R. Bhattacharya, Pp. 28,
(London : London Shellac Reeearch Burean.)

Experimental and Research Station, Nursery and Market Garden
Industries’ Development Society, Ltd. Twentieth Annual Report,
1034, Pp. 107. (Cheshunt : xperiment.nl and Research Station,
Nursery and Market Garden Industries’ Develo] gment. Soc[ety. I.tdi

Board of Education. Report of the Advisory Science
Museum-for the Year 1934. Pp. 52. (London: HM Etatiunery
Office.) 1s. net.
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Other Countries

Obras completas y Correspondencia cientifica de Florentino Ameg-
hino. Vol. 15: La perforacién galiana y el credo. Edicion
Oficial ordenada por el Goblerno de h Provineia de Buenos Aires.

Lriglda or Alfredo J. Torcelli. Pp. 730+40§m (La Plata.)

U.8. De ment, of Agriculture, Circular No. 346 : Insect Para-
sites and Predators of Insect Pests. By Curtis P, Clausen. Pp. 22.
(Washlngt.on D.C.: Government Printing Office.) 5 cents.

Chemical industry's Contribution to the Nation, 1635-1035: a
Record of Chemical Accom ent, with an Index of the Chemicals
made in America. A Sup}) ement to Chemical I , May 1935,
published in celehration [ the Tercentenary of the founding of the
American Chemical In John Winthrop, Jr. Pp. 176. (New
York : Chemical Indt&strm per, 1 dollar; cloth, 2 dollars.

Annuario della Reale Accademia d’Italia. 6: 1033-1934. Pp.
38344 plates, (Roma: Reale Accademia d’'Italia.) 25 lire.

Tmperial College ot‘ Tm;}}ml Agriculture, Fourth Annual Report
on Cacao Research, 1 D. 87+4 plates, (Trinidad: Government

Printer.) bs.

Rey l!ﬁ on the Administration of the Government Museum and
Public Gardens, Trivandrum, for the Year 1109 M.E. Pp. 13, (Tri-
vandrum Government Museum.)

Comptes-rendus des Travaux du Laboratoire Carlsbe Vol 20,
No. 11: Studies on Enzymatic H!stochemistry, 9-13. 2.'[’]) th‘k,
Heinz Eolt.er, K. Linderstrem-Lang and A. Secborg Ohlzen. 12741
plate. (Copenhague : H. Hagerup.) 6.75 kr.

Surveﬂ of India. Geodetic Report 1934. Pp. xii+143+32 plates.
(Del un : Survey of India.) 3 rupees; bs. 3d.

Svenska Linné-Sillskapets Arsskrift. Argang 13 1935 Pp. v+
172. (Uppsala: Almguist and Wiksells Boktryckeri A.-B.)

Union of Sl}uth Africa ; ent of H.lnes Geologica] Series,
Bulletin No. : G in the Union of SBouth Africa. By Dr. B.
Wasserstein ygmu?s Geological Series, Bu]]et-in No. 4: The
Travertine De slt.s near Port 8t. Johns. By Dr. Kupferhurger

15. 6d. (Pretoria: Government Printer.

Ppatmlta Settlements. Annual Report of the Director of Gardens for
the Year 1034, By R E. Holttum. Pp. 9. (Singapore: Government
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