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Bathyrheometer for Anemometry in Cold Regions, 278

Dendy (Prof. A.), Development of the Chessman Spicule of 
Latrunculia, 113

Dennett (R. E.), Suggestion for the Formation of a Union 
for the Study of the British West African Colonies, 431

Denning (Mrs. E. D.), Bequest for a “Frank Denning 
Memorial,” 58

Denning (W. F.), Brilliant Fireball of October 1, 116, 126; 
September Meteors, 93 ; The January Meteors of 1918, 
365

Denny (P.) [obituary], 247
Deshumbert (M.), An Ethical System Based on the Laws of

Nature, Translated by Dr. L. Giles, 343
Deslandres (Dr. H.), Rainfall and Gunfire, 131
Dickinson (C. G.), and G. F. Hill, Cause of Worm Nodules 

in Cattle, 434
Didnert (F.). What are Activated Muds?, 420
Ditisheim (P.), Retransmission of Daily Time-Signals in

Switzerland, 489
Dodge (C. R.) [obituary], 509
Doidge (Dr. E.), A Bacterial Spot of Citrus, 475
Don (Lieut. A. W. R.), and G. Hickling. Parka decipiens 

of the British Old Red Sandstone, 273
Dover (A. T.), Power Wiring Diagrams. 341

I Downing (Dr. A. M. W.) [death], 287; [obituary article], 308
Drever (Dr. J.), Instinct in Man, 423

I Dreyer (Dr. T. F.), Mechanism for the Inheritance of
Acquired Characters, 108

Drummond (Dr. D.), elected President of the University of 
Durham College of Medicine, and Pro-Vice-Chancellor 
of Durham University, 316

Duckham (F. E.) [obituarv],. 410
Duckworth (Dr. W. L. H.), re-appointed Senior Demon­

strator.of Anatomy at Cambridge University, 238
Duddell (W.) [death], 190; [obituarv article!, 207
Dudeney (H. E.), Amusements in Mathematics, 302
Dudgeon (G. C.). The Production of Wheat in Egypt; 132
Dufay (L.). Getting Coloured Lines in Exact Juxtaposition 

for Coloured Photography, 200
Dunoyer (L.), Diurnal Variations of the Wind in Altitude, 

439
Du Plessis (JA. Thrice through the Dark Continent, 127
Durand (A.). The Sense of Smell, 310
Durell (F.), Reform of the Princeton University Curriculum, 

236
Durkheim (Prof. E.) [obituarv], 230
Dyson (Sir F.), Astronomical Photographs, 112

Easterbrook (Dr. C. C.), Reports of the Crichton Royal 
Institution, 91

Eddington (Prof. A. S.), Relativity and Gravitation, 33 :
The Interior of a Star, 372

Edison, Thomas A., The Life-story of a Great American, 504



Edwards (F. W.), B. F. Cummings, and S. Hirst, Natural 
History Economic Series, Nos. 4, 5, 6, 191

Eiloart (Dr. A.), appointed Assistant Lecturer in Chemistry 
at the Huddersfield Technical College, 338

Elderton (P.), Frequency Curves and Correlation, Addendum 
to, 251

Eliot (Sir C.), Zoological Results of a Tour in the Far East, 
Mollusca nudibranchiata (ascoglossa), 340

Ellerman (E.), Solar Hydrogen Bombs, 451
Ely (Col.), A New Rifle Attachment, 432
Enoch (C. R.), Can we Set the World in Order?, 242
Entwistle (Lieut. F.) [death], 209
Eredia (Prof. F.), Frequency of Snow in Tripoli and in 

Algeria, 350; The Climate of Bagdad; The Climate of 
Derna; Monthly Variations of Barometric Pressure at 
Twelve Places in Italy, 195

Erichsen (F. O.) [obituary], 71
Evans (Dr. C. L.), appointed Professor of Experimental 

Physiology and Experimental Pharmacology at Leeds 
University, 417

Evans (Dr. J. W.), Diagrams Expressing the Composition of 
a Rock, 419

Evans (W. T.), Audibility of the Sound of a Distant Fog­
horn, 448

Evershed (J.), awarded the Gold Medal of the Royal Astro­
nomical Society, 429; The Great Solar Prominence of 
1916, May 26, 52

Ewart (Prof. J. Cossar), and Miss D. Mackenzie, The 
Moulting of Two Young King Penguins, 311

Ewing (Sir J. A.), Heat-drop Tables, 481

Fabry (Prof. Ch.), Molecular Scattering of Light, 473
Fantham (Prof. H. B.), Intestinal and Blood Organisms 

from Salonika and Gallipoli, 109
Farmer (Prof. J. B.), Quantitative Differences in the Water- 

Conductivity of the Wood in Trees and Shrubs, 517
Farr (Dr. C. C.), A Magnetic Survey of the Dominion of 

New Zealand, etc., for the Epoch, Jurte 30, 1903, 453
Fauchbre (M.), Sericiculture at Madagascar, 278
Faxon (C. E.) [obituary], 509
Fearnsides (Prof. W. G.), Shortage of the Supply of Non- 

phosphoric Iron Ore, 234
Feild (A. L.), The Viscosity of Blast-furnace Slag, etc., 372
Fell (A.), The Channel Tunnel, 328
Fenner (Dr. C.), Physiography of the Glenelg Riyer, 219
Fenton (Capt. E. G.), Physiography and Glacial Geology of

Southern Patagonia, 459
Ferguson (Prof. J. A.), Farm Forestry, 324
Ferguson (Miss M. I. H.), Diets of Labouring-class Families 

in Glasgow in War-time, 519
Ferree (Dr. C. E.), -Effect of Different Lighting Conditions 

on the Eye, 36
Fewkes (J. W.), The Mesa Verde Types of Pueblos, 279
Finch (R. H.), Earthquake on April 9 in the Middle 

Mississippi Valley,' 312
Findlay (Dr.), Causes of Infant Mortality, 226
Fisher (H. A. L.), A Series of Addresses on Education by, 

30 ; Degree Conferred upon, by Sheffield University, 498 ; 
The Education Bill, 216; Education (No. 2) Bill, 399; 
Educational Reform, 453 ; The Endowment of University 
Education, 452; The Place and Function of the 
Secondary School, 453

Fisher (W. Hayes), The Work of the Departmental Com­
mittee on the Welfare of the Blind. 287

Fitzmaurice (Sir M.), and others, The Organisation of 
Engineering Training, 175

Fitzpatrick (Rev. T. C.), Address to the Senate of the 
University of Cambridge, 118

Flammarion (C.), Messier’s Catalogue of Clusters and 
Nebulte, 291

Fleming (A. P. M.), Democracy in Industry and Public Life 
in the Near Future, 377

Fleming (Prof. J. A.), to Deliver the Christmas Course of 
Lectures at the Royal Institution to a Juvenile Auditory, 
229

Flett (Dr. J. S.), to Deliver the Swiney Lectures on 
Geology, 170

Foakes (W. J. E.) [obituary], 311
Folwell (A. P.), Municipal Engineering Practice, 282
Fontanges (J.), The Landing of an Aeroplane, 133

Foote (Prof. J. S.), Comparative Histology of the Femur, 330
Forrest (G.), The High Alpine Flora of the Upper Mekong, 

250
Forster (A.), C, Cooper, and G. Varrow, Preparation of 

Double Compounds of Ferric Chloride, 331
Fort (M.), and Dr. L. L. Lloyd, The Chemistry of Dye­

stuffs, 22
Foster (Dr. A. H.), The Birds of North Herts, 293
Foster (C. E.), Pyrometers and Pyrometry, 244
Foster (2nd Lieut. H. L.) [obituary], 10
Fouqud (G.), Separation of the Secondary Amines arising 

from the Catalytic Hydrogenation of Aniline, 399
Fourtau (R.), Catalogue of Invertebrate Fossils in the Cairo 

Museum, part 3, 313
Fowler (Prof. A.), Presence in the Solar Spectrum of the 

Water-vapour Band A 3064, 458 ; and C. C. L. Gregory, 
The Ultra-violet Band of Ammonia and its Occurrence 
in the Solar Spectrum, 458

Fowler (H. W.), Fishes from New England Waters, 330
Fox (Sir F.), The Channel Tunnel, 328
Foye (W. G.), Geology of the Fiji Islands, 72
Franklin (Prof. W. S.), A Treatise on the Elements of 

Electrical Engineering, vol. i., 341
Frazer (Sir J.), Jacob and the Mandrakes, 172 ; The 

Anathematising of M. Venizelos, 71
Freeh (Prof. F. D.) [obituary], 288
French (J. W.), Proposed Standard System of Optical Nota­

tion and Sign Convention, 339; The Modern Range­
finder, 104

Fryer (P. J.), and F. E. Weston, Technical Handbook of 
Oils, Fats, and Waxes. Vol. i., Chemical and General, 
381

Funaioli (Signor), Utilisation of Natural Steam from the 
Volcanic Area of Tuscany, 153

Futaki (Prof.), The Cause of Typhus Fever, 90

Gainey (P. L.), and L. F. Metzler, Some Factors. Affecting 
Nitrate-Nitrogen Accumulation in Soil, 351

Gait (Sir E.), The Education of Women in India, 119
Galaine (C.), C. Lenormand, and C. Houlbert, The 

Economic Utilisation of the Peats of Chateauneuf-sur- 
Rance, 60

Gallenkamp and Co., Ltd., Circulars Describing Visco­
meters and Centrifugal Machines, 491

Galli (Prof. I.), Globular Lightning, 13
Garboe (A.), Unicorns, 9
Gardiner (J. H.), Carnotite Orbs and the Supply of Radium, 

425 ; The Rarer Elements, 142
Gardiner (Prof. J, S.), and Prof. G. H. F. Nuttall; J. M.

Tabor, Preserving Herrings by Freezing in Brine, 391
Garrey (W. E.), Proof of the Muscle-tension Theory of 

Heliotropism, 439
Gaster (L.), Ten Years of Illuminating Engineering, 410
Gatenby (J. B.), The Cytoplasmic Inclusions of the Germ- 

cells in Lepidoptera, 192
Gates (Dr. R. R.), Vegetative Segregation in a Hybrid 

Race of CEnothera, 53
Gatliff (J. H.), and C. J. Gabriel, Catalogue of the Marine 

Shells of Victoria, 140
Geikie (Sir A.), elected an Associate Member of the Paris 

Academy of Sciences, 247; elected Foreign Associate of 
the Paris Academy of Sciences, 309

Gemmill (Dr. J. F.), Development of Sea Anemones, 411
Gentil (L.), and L. Joleaud, Discovery of a Small Coal

Deposit in Tunis, 179
Gerard (G. W.), My Four Years in Germany, 361
Gerhardt (C.), Forthcoming Publication of the Corre­

spondence of, 303
Gibbs (L. S.), Dutch N.W. New Guinea. A Contribution 

to the Phytogeography and Flora of the Arfak Moun­
tains, etc., 402

Gilchrist (Dr. J. D. F.), Eggs and Larvae of Cape Fishes, 
375; Luminosity in South African Earthworms, 192; 
Presented with the South Africa Medal and Award, 109

Giltay (J. W.), An Optical Phenomenon, 225
Girdwood (Prof. G. P.) [obituary], 310
Giuffrida-Ruggeri (Prof. V.), elected an Honorary Member 

of the Royal Anthropological Institute, 409
Gladstone (Capt. H.), Life of John Hunt, 271
Godlee (Sir R. J.), Lord Lister, 501



Gomberg (M.), and C. S. Schoepfle, Molecular Weights of 
the Triarylmethyls, 279

Goodrich (E. S.), Homologies of the Ccelomic Spaces in 
Groups of the Animal Kingdom, 350; Restoration of 
the Superficial Bones of the Head of Osteolepis, 438

Goodspeed (Dr. A. W.), The American Philosophical 
Society, 36

Goodwin (Col. T. H. J. C.), appointed Acting Director- 
General of Army Medical Services, 390

Gorini (Dr. C.), Property of Climbing of the Bacillus of 
Typhus and other Bacteria, 249

Grace (J. H.), An Unusual Rainbow, 28
Graf (J. E.), The Potato Tuber Moth, 172
Grand’Eury (F. C.) [obituary], 131
Grassi <Dr. B.), and M. Topi, Variation in the Phylloxera 

of the Vine, 152
Grata ap (L. P.) [obituary], 429
Grayson (H. J.), A New Engine for Ruling Diffraction 

Gratings, 140
Green (Lieut. C.) [obituary], 248
Green (C. E.), The Cancer Problem. New edition, 143
Green (J. F. N.), Age of the Chief Intrusions of the Lake 

District, 72
Green (W. K.), Structure of Planetary Nebulae, 252
Greene, jun. (Prof. A. M.), The Elements of Refrigeration, 

401
Greenhill (Sir G.), An Unusual Rainbow, 28; The Autumn 

Moon, 67
Greenwell (Dr. W.) [obituary article], 428
Greenwood (Capt. M.), The Efficiency of Muscular Work,

5’7
Gregory (Prof. J. W.), The Flowing Wells of Western 

Queensland, 72
Gregory (Prof. W. K.), Evolution of the Primates, 195
Grey (E. C.), The Enzymes Concerned in the Decomposi­

tion of Glucose and Mannitol by Bacillus, coli com­
munis, parts ii. and iii., 217

Grieve, Bee Plants and their Honey, 91
Griffith and Taylor, Use of Soap Films in Solving Torsion 

Problems, 350
Griffiths (Dr. E.), and F. H. Schofield, A Provisional Scale 

of Temperatures, 212
Grigg-Smith (Rev. T.), The Use of the Voice, 203
Groom (Prof. P.), Preservation of Timber in Coal Mines, 

449
Grove (W. B.), Revision of the English Species of 

Phomopsis, 12
Guild (J.), A Spherometer of Precision,- 390
Guillaume (C. E.), Work of the Bureau International des 

Poids et Mesures, .32
Guillaume (J.), Observations of the Sun at Lyons Observa­

tory, 379 .
Guilletninot (H.), A New Fluorometric Apparatus for the

Estimation of the X-rays, 278
Guillery (M.), The Brinell Hardness Test of Metals, 159
Guillet (M.), Measurement of the Intensity of the Field of 

Gravity, 399
Guppy (H. B.), Plant-distribution from , the Point of View 

of an Idealist,'317; Plants, Seeds, and Currents in the 
West Indies and Azores, 162

Hackett (Dr. F. E.), and R. J. Feeley, The Polarisation of 
a Ledanchd Cell, 320

Hadcock (Lt.-Col. A. GA. Internal Ballistics, 299
Haddon (Dr. A. C.), The Ethnological Value of Shells, 

482
Haddon (Miss K.), Some Australian String Figures, 220
Haldane (Dr. J. SA, Organism and Environment as Illus­

trated bv the Physiologv of Breathing, 241
Halkvard (the late E.), The Fossil Foraminifera of the 

Blue Marl, C6te des Basques. Biarritz. 458
Haller (Prof. A.), awarded the Davy Medal of the Royal 

Society, 210: Davy Medallist of the Royal Society, 277 
Hallmann (E. F.), The Genera Echinaxia and Rhabdosigma 

(Porifera). 260
Hamburger (H. I.), and D. J. de Waard, Influence of 

Radioactive Substances on the Permeability of the 
Kidneys to Glvcose. 80

Hamilton (A. A.). Ocean Shore-line Vegetation of the 
Port Jackson District, 278

Hamilton (H.), Scientific Treatise on Smoke Abatement, 23
Hamlyn Harris (Dr. R ), Resignation of the Directorship of 

the Queensland Museum, 210
Hancock (Prof. H.), Elliptic Integrals, 324
Hansen (Dr. S.), Trephining in Primitive Times, 9
Hardcastle (J. A.) [obituary], 209
Hardy (W. B.), Flights of Rooks and Starlings, 464
Harper (Dr. W. E.), Orbits of Three Spectroscopic Binaries, 

273
Harris (Prof. Fraser), to Act as Medical Historian of the 

Halifax, N.S., Disaster, 391
Harris (G. T.), The Desmid Flora of Dartmoor, 113
Harris (J. A.), Interperiodic Correlation in the Egg Pro­

duction of the Domestic Fowl, 439
Harris (Dr. R. H.), Some Anthropological Considerations 

of Queensland and the History of its Ethnography, 95
Harrison (Lt.-Col.), Organisation of Business, etc., 119
Hart (E. B.), and others, Physiological Effect on Growth and 

Reproduction of Rations, 271
Hartland (Dr. E. S.), Matrilinear Kinship among American 

Indian Tribes, 349 ; Religion among the Indian Tribes 
of Guiana, 404

Hartley (W. E.) [death], 209
Hartshorn (L.), The Discharge of Gases under High Pres­

sures, 299
Harvey (Prof. E. N.), The Chemistry of Light-production 

in Animals, 253
Hasluck (F. W.), Stone Cults and Venerated Stones in the 

Grreco-Turkish Area, 161
Hatton (R. G.), Paradise Apple Stocks, 113
Haward (F. N.), The Antiquarian Work of the late Worth­

ington G. Smith, 209
Haward (W. A.), and S. G. Sastry, The Speeds of the 

Uniform Movement in Mixtures of Acetylene and Air, 
’93

Hawksley (C.) [obituary], 270
Hayata (B.), leones Plantarum Formosanarum, vol. vi., 173
Hayden (H. H.), The Earthquake at Dharmsala, 371
Head (B. W.) [obituary], 71
Heath (E.), Gift of British Hemiptera, Neuroptera, and 

Allied Groups to the National Museum of Wales, 390
Heath (T. E.), Th? Distances, Absolute Magnitudes, and 

Spectra of 734 Stars, 223
Hedley (CA, Economics of Trochths niloticus, 432
Heiberg (Dr. J. L.), Origin of Mental Diseases in the 

Classical Period, 9
Henderson (J.), and L. E. Daniels, Hunting Molluscs in 

Utah and Idaho, 152
Henderson (Prof. L. L), The Order of Nature, 262
Heproteau (Dr. F.), The System of k Pegasi, 492
Herbert (Dr. S.). An Introduction to the Physiology and 

Psychology of Sex, 163
Herdman (Prof. W. A.), Spolia Runiana, iii., 217
Heron (A. M.). Re-survey of North-eastern Rajputana, 290 
Heron-Allen (E.). The Royal Microscopical Society during 

the Great War and After, 438: and J. E. Barnard, 
Application of X-rays to the Determination of the 
Interior Structure of Microscopic Fossils, 339; and 
A. Earland, Variation in Thurammina papillate, Brady, 
278

Herring (Prof. P. T.). The Thyroid Gland, 202
Herschel (Sir W. J.) [obituary], 171
Hessiing (N. A.), Correlations between the Temperature at 

South Orkneys and the Rainfall in the Argentine Re­
public, 11

Hewins (W. A. S.), appointed Under-Secretary for the 
Colonies, .to

Hewitt (Dr. C. Gordon), Report of .the Dominion Ento­
mologist for the Year Ending March 31, 1916, 27

Hewitt (JA. Olfactory Sense in Spiders, 50
Hewlett (Prof. R. T.), Green’s The Cancer Problem. New 

edition, 143
Hicks (Joynson), Possibilities of Aircraft, m
Hickson (Prof. S. J.). The Pennatulacea of the Siboga 

Expedition, with a General Survey of the Order, 394
Hildburgh (Dr. W. L.), Disease Transference at Benares, 

172
Hildebrand (Lt.-Col. W. HA. The Cause. Prevention, and 

Treatment of Cancer and other Diseases. 483
Hildt (E.), New Fractionating Apparatus for Petrol, etc., 359 
Hill (Capt. A. W.), Seeds Enclosed in a Stony Endocarp and 



their Germination, 339 ; The Flora of the Somme Battle­
field, 475; The Genus Strychnos in India and the East, 
230

Hill (Prof. L.), Scientific Rationing, 248
Hillebrand (Dr. W. F.), Our Analytical Chemistry and its 

Future, 125
Hilton (Prof. H.), Changing the Plane of a Gnomonic or 

Stereographic Projection ; Cleavage Angle in a Random 
Section of a Crystal, 218

Hissey (J. J.), The Road and the Inn, 223
Hitchcock (Prof. A. S.), Explorations in the Hawaiian 

Islands, 57
Hobart (H. M.), to Represent the American Institute of 

Electrical Engineers at a Conference on Standardisation 
Rules for Electrical Machinery, in

Hodgson (E. S.), The British Scientific Instrument Making 
Trade, 444: The Efforts of French Industry during the 
War, 69; The Hydraulic Resources of France, 94

Hofmann (J. V.), The Natural Regeneration of the Douglas 
Fir, etc., 350

Holbrook (E. A.), Utilisation of Pyrites Occurring in 
Illinois Bituminous Coal, 291

Holley (Dr. C. D.). to Act Temporarily as Head of the 
Department of Chemical Engineering in Michigan Uni­
versity, 277

Hollings (M.), The Life of Sir Colin C. Scott-Moncrieff, 505
Holloway (G. T.) [death], 170; [obituary], 191
Honda IProf.), The Magnetisation of Iron Powders, 372 ; and 

Ishiwara, Magnetic Properties of Manganese-Antimony 
Alloys, 114; and Murakami, Carbides Fe,C and WC in 
Magnet Steels, 133; and Murakami. Thermomagnetic 
Properties of the Carbides Found in Steels, 114

Hoogewerff (Prof. S.). The Seventieth Birthday of, 49
Hopwood (Sir F.), A Peerage Conferred upon, 130
Horne (Dr. L), Science applied to Industry. 239
Hort (Dr. E. C.). Life-history of the Meningococcus of 

Cerebro-spinal Fever. 151
Hosking (A.), Medicinal Plants, 312
Hosmar (H. R.), History of the Development of the Sub­

marine, 114
Hubbard (P.), Laboratory Manual of Bituminous Materials 

for the Use of Students in Highway Engineering, 24
Hucks (Capt. B. C.), A Further Three Years’ Flying 

Experience, too
Hughesdon (P. J.), The Relation between Art and Science, 

atT
Hull (Prof. E.) [death], 149: [obituary article], 169
Humberstone (T. LI.), on the Review of the Renort of the 

Education Reform Council, 119 ; University Representa­
tion in Parliament. 168

Hume (Dr. W. F.). The Oilfields Region of Egvot, 74
Humphrevs (I.), The Flora of East Worcestershire, 411
Hunter (T. M.), Gas-firing Boilers, 242
Hurrv (Dr. I. B.), Vegetable Pathology and the Vicibus 

Circle, 164
Hutchinson (J.), Matricaria and Chrysanthemum at the 

Cape, 152
Hutchinson (Dr. Woods), The Part of Hygiene in the 

Euronean War, 228
Hutton (E.), Highways and Byways in Wiltshire, 463

Ikeno (S.), Studies on the Hybrids of Capsicum annuum, 
part ii., 33

Imms (Dr. A. D.), Charaeas graminis in the North of
England, 172

Ingerslev (Prof. E.), Dr. A. Rode, 9
Innes (R. T. A.), Discovery of a Star in Centaurus, 108;

The Nearest Star Known, 372
Issei (R.), Biologia Marina, 482

Jack (R. W.), Transmission of Trypanosomiasis by Blood­
sucking Flies other than the Tsetses, 330

Jackson (Dr. B. D.), The “Panphyton siculum” of Fran­
cesco Cupani, etc., 517

Jackson (J. W.), The Association of Facetted Pebbles with 
Glacial Deposits, 458; Shells as Evidence of the Migra­
tions of Early Culture, 482

Jackson (M. T.), The Museum, 502

Jaggar, jun. (T. A.), The Temperature-gradient in the 
Lavas of Kilauea, 92 ; Volcanologic Investigations at 
Kilauea, 250

Janeway (Prof. T. C.) [obituary], 429
Jason (O. E.), Capture of Tapinotus sellatus in Norfolk, 172
Jast (L. S.), Necessity for a Technical Library for Man­

chester and District, 518
Javelle (S.) [obituary], 391
Jeffrey (Prof. E. C.), The Anatomy of Woody Plants, 502
Jeffreys (H.), Tidal Energy Dissipation, 186
Jeffries (Prof.), Work-hardened Metals, 115
Jenkins (A. L.), Design of Special Slide Rules, 331
Jenkinson (Dr. J. W.), Three Lectures on Experimental 

Embryology, 62
Jennings (Prof. H. S^, Observed Changes in Hereditary 

Characters in Relation to Evolution, 196; Hereditary 
Characters, etc., 213

Jevons (Dr. F. B.), Masks and Acting, 11
Johnson (Prof. T.), Inometer, 349
Johnson (Prof. T. B.), awarded the Nichols Medal of the 

New York Section of the .American Chemical Society, 
469

Johnson (W. F.), Extension of the Range of the Purple 
Sea-urchin, 471

Johnsson (Dr. J. W. S.), Medieval Quacks and their Adver­
tisements, 9

Johnston (Sir H. H.), Equatorial Africa To-day, 127; The 
Needs of our Education at the Present Day, with Special 
Reference to Science Teaching, 415

Johnstpne (S. J.), Localities in the British Empire where
Tungsten, etc., are Found, 269

Jones (D.), Experimental Phonetics and its Utility to the 
Linguist, 96

Jones (E. L.), Use of Mean Sea-level as the Datum for 
Elevations, 312

Jones (H.), Modern Developments of the Gas Industry, 253
Jones (H. E.), nominated President of the Institution of 

Civil Engineers, 149
Jones (H. S.), Stellar Dynamics and Statistical Mechanics, 

326
Jones (W. J.), The Work of the Refractory Materials 

Section of the Ceramic Society, 130
Jones (Lieut. W. N.), Unusual Rainbows, 6
jdnsson (Prof. F.), Diseases in Northern Scandinavia and

Iceland in Ancient Times, 9
Jordan (E. O.), Food Poisoning, 383
Jorgensen (L), and W. Stiles, Carbon Assimilation, 464
Jorgensen (Miss), Development of Grantia compressa, 113
Judd (N. M.), Betatakin House, Arizona, 270
Juritz (Dr. C. F.), elected President of the South African 

Association, 109; Grasses Available for Paper-making, 
109

Kandel (Dr. L.), Federal Aid for Vocational Education, 
308

Kapadia (Dr. S. A.), An Improvement in the Lawton Method 
of Preserving Perishable Foodstuffs. 449

Kaye (Capt. G. W. C.), X-rays and the War, 435
Keele (T. W-). The Sydney Water Supply, 60
Keilin (D.), A New Nematode, Aproctonema entomophagum, 

100
Keith (Dr. A.), appointed Fullerian Professor of Physiology 

at the Royal Institution, 269; The Ethnology of Scot­
land, 85

Kemp, The Mutlah Channel of the Gangetic Delta. 290
Kemp (S.), Zoological Results of a Tour in the Far East.

Decapoda and Stomatopoda, 340
Kennard (Ladv), A Rumanian Diary, 1915, 1916, 1917, 283
Kennedy (J.) [death]. 509
Kennelly (Dr. A. E.), to be Recommended for the Howard

N. Potts Medal of the Franklin Institute, 269
Kent (Prof. A. F. Stanley), Fatigue and Alcohol; Fatigue 

Induced by Labour, 446; Industrial Fatigue, 33
Kenwood (Prof. H. R.), apnoinfed Milroy Lecturer of the

Royal College of Physicians of London for 1918, 448
Kenyon (Sir F. G.), Education, Scientific and Humane, 267 ;

Museum Management, 302
Keogh (Sir A.), Science in Industrv and in Administration^ 

<13 ; to Resume Duties at the Imperial College of 
Science and Technology, 391



Kevser (Prof. C. J.), The Human Worth of Rigorous 
Thinking, 321

Kidd (Dr. P.), appointed Harveian Orator of the Royal 
College of Physicians of London for 1918, 448

Kiess (C. C.), Spectrum of a Canum Venaticorum, 393
Kikuchi (Baron D.) [death], 170; [obituary article], 227
Kilian (W.), Coalfield in the Neighbourhood of Saint-Michel- 

.de-Maurienne, 519 1.
King (Mrs.), Gift to the University of Cambridge, 338
King (Prof. L. V.), Internal Friction and Limiting Strength 

of Rocks, 472 ; to be Recommended for the Howard N. 
Potts Medal of the Franklin Institute, 269

Kingon (Rev. J. R. L.), Native Education in the Transkei, 
239

Kingzett (C. T.), Chemistry for Beginners and Schoolboys. 
Second edition, 424

Kinne (Prof. H.), and A. M. Cooley,. The Home and the 
Family, 3

Kinoshita and Ikeuti, Tracks of Individual a Particles from 
Radium, 491

Kipling (Rudyard),' appointed a Rhodes Trustee, .79
Kirkpatrick (R.), The Biology of Waterworks, 264
Klein (A. A.), and others, The Setting of Cements, 413
Klocker (Prof. A.), Fluorescence from Aspergillus glaucus, 

31 ; Preservation of Fermentation Organisms in Nutrient 
Media, 289

Klotz (Dr. O.), appointed Chief Astronomer and Director of 
the Dominion Astronomical Observatory at Ottawa, 
170; Study of Earthquakes in the U.S., 312

Knight (E. A.), Foundation of a Prize at Manchester 
University, 516

Knobel (E. B.), Ulugh Beg’s Catalogue of Stars, 185
Knott (Dr. C. G.), Baron D. Kikuchi, 227; Propagation of

Earthquake Waves through the Earth, etc., 499
Knowlton (F. H.), Fossil Plants from the Fox Hills Sand­

stone of S. Dakota, 273
Kopaczewski (W.), The Poison'of Muraena helena, 179;

The Serum of Muraena helena, 219
Koto (Prof. B.), The Great Eruption of Sakura-jima, 35
Kron (Dr. E.) [obituary], 391
Kunz (Dr. G. F.), The Production' of Precious Stones for 

the Year 1916; Platinum for the Year 1916, 486

J. L., The East and West Asymmetry of Solar Prominences, 
425 ; Unusual Rainbows, 5

Laborde (J.), New Method for the Separation and Estima­
tion of Lactic and other Acids in Wine, 359

Lacroix (A.), Eruption of the Quetzaltepec Volcano, etc., 419 ; 
Forms of the Leucitic Magma of the Lazial Volcano, 
399; The Leucitic Lavas of the Somma, 179; The 
Peridotites of the Pyrenees, etc., 100

Laker (J.), The Convolvulus Hawk-moth, 103
Lamb (M. C.), Utilisation of Condemned Army Boots, 173
Lamplough (F. E.). and Miss J. M. Mathews, Relative Dis­

persion and Achromatism, 390
Lamplugh (G. W.), A Boring made at Battle, 471
Lang (W. D.)’, The Pelmatoporinre, 237
Lankester (Sir Ray). The New Scheme of Examination for

Class I. of the Civil Service, 338
Lapicque (L.), Separation of Bran and the Food Yield of 

Wheat, 120 ; and Legendre, Improvement of War Bread, 
.4° .

Larmor (Sir J.), Fourier’s HarmOnic Analysis; 13
Larson (Dr. C. W.), and Prof. F. S. Putney, Dairy Cattle

Feeding and Management, 461
Latham (B.), The Crovdon Bourne. 293
Latham (Prof. C.) [obituarv article!, no
Latter (O. H.). Effects of University Entrance Examinations 

on Curricula, 410
Lau (H. E.), Star Colours. 03
Lauder (Dr. A.), and T. W. Fagan, Utilisation of Fattv 

Acids for Feeding Purnoses, 304
Laufer and Nichols, The Beginnings of Porcelain in China, 

88, 304
Launoy (L.), Extracting Alkaloids from Water, 80
Laureati (Capt. G), Aerial Flight from Turin to London. 70
Laurie /Prof. A. P.), and A. King. The Hydrolysis of Acid 

Sodium Sulnhate. neo: and C. Ranken, Imbibition Ex­
hibited by Some Shellac Derivatives, 239

Laveran (A.). Measures taken in France to Prevent the 
Spread of Malaria from Infected Soldiers, 100

Law (Bonar), The Use and Disposal of Waste Army Stores, 
39°

Lay (E. J. S.), The Pupil’s Classbook of Geography : Scot­
land; Asia, with Special Reference to India, 403 ; The 
Vegetable Garden, 463

Leathern (J. G.), Motion of a Hydrodynamical Liquid, 490 
Le Bas (G.), Refractivities of Saturated and Unsaturated

Compounds, 379
Lebour (Prof. G. A. L.) [death], 469; [obituary article], 487 
Ldcaillon (A.), Special Characters Presented by Accidental

Silkworms at Different Stages of their Development, 278
Le Chatelier (H.), and B. Bogitch, Silica Bricks, 300; The 

Refractory Properties of Magnesia, 179; and E. L. 
Dupuy, The Heterogeneity of Steels, 80

Lee (J.), Telegraph Practice, 503
Leeds .(Major A. N.) [obituary], 30
Lees (Prof. C, H.), elected President of the Physical Society 

of London, 509
Lefranc (Lt. J.-A.), La Technique Allemande de l’Armement 

Adrien, 194; L’evolution de 1’aviation allemande, 512
Ldger (E.), Action of Hydrobromic Acid upon Cinchonine 

and its Isomers, 459
Leggett (H. D.), awarded the Earl of Durham Prize of the 

institution of Naval Architects, 10
Legrand (Dr.), L’emboitement des Plasmas, 31
Leighton (J.), New Materials for Paper-making and Tex­

tiles, 108
Lemoine (G.), Free Agricultural Education, 240
Leonard (Dr. A. G. G.), and P. Whelan, The Quantitative 

Spectra of Lithium, Rubidium, Caesium, and Gold, 459
Leonard (Miss E. J.), The Genus Teenitis, 320
Leriche (R.), and A. Policard, Histological Mechanism of 

the Formation of New Bone, 519
Le Roy (G. A.), Use of Glucosates of Lime in Bread­

making, 120
Letts (Prof. E. A.) [obituary], 509
Leverhulme (Lord), The Abolition of Slums, 431
Levr-Civita (Prof.), Recent Mathematical Papers, 133
Lewis (Col. I. N.), recommended for the Elliott Cresson 

Medal of the Franklin Institute, 269
Leyton (Prof. A. S.), Resignation of the Chair of 

Pathology and Bacteriology at Leeds University, 198
Lidbetter (E. J.), Reconstruction and Public Health, 510
Lidvre (Major), The Stereoradioscope, 133
Lightbown (Miss C.), The Siphonozooids of the Sea-peris, 

2.39
Lillie (F. R.), Sex-determination and Sex-differentiation in 

Mammals, 279
Lim (R. K. S.), Period of Survival of the Shore-crab in 

Distilled Water, 259 ; Respiratory Organs of the Shore- 
crab, 359

Lindley (Sir W. H.) [obituary], 370
Lister (Lord), The West Ham Municipal Central Secondary 

School to be Known as “The Lister School,” 216
Lloyd (A. C. G.), Cape Peninsula List of Serials. Second 

edition, 424
Lockyer (W. L.), The January Meteors of 1918, 36.3
Lodge (Sir O.), to Lecture on “Astronomical Application of 

the Electrical Theory of Matter ” to the Students’ 
Section of the Institution of Electrical Engineers, 238: 
Astronomical Consequences of the Electrical Theory of 
Matter, 395 : The Changes in Mercury’s Orbit, 33

Loeb (Dr. J.), Heliotropic Animals as Photometers, 439; 
The Organism as a Whole, from a Physico-chemical 
Viewpoint, 441

Lomax (E. L.), Testing and Standardisation of Motor Fuel, 
231

Longley (Dr, W. H.), Changeable Coloration in Brachyura, 
4.30 : The Selection Problem, 34

Lopez-Nevra (C. R.). A New Cyrnea of the Partridge, 439 
Loram (Dr. C. T.), Mental Tests Applied to Zulu Students, 

109
Louis (Prof. H.), Imperial Mineral Resources Bureau, 23;

Iron-ore Deposits in Relation to the War, 244
Lovat CLord), appointed a Rhodes Trustee, 79
Low (A. J.), Unusual Rainbows. 44
Lowe (E. E.), The Cure of the “Isle of Wight Disease” in 

the Honev Bee. 144; to Organise and Control Food 
Economv Exhibitions, ua

Lubrano and Mattre, Determination of the Latitude of the 
Observatory of Marseilles, 459



Ludlam (Dr. E. B.), Effect of Hydrogen Chloride on the
Nitrogen-Hydrogen Equilibrium, 379

Luizet (M.), Observations of Long-period Variables, 291
Lukis (Sir C. P.) [obituary], 150
Lull (Prof. R. S.), Organic Evolution, 441
Lumidre (A.), Use of Iodide of Starch in the Treatment of

Infected Wounds, 80
Lundmark (K.), and B. Lindblad, Effective Wave-lengths 

of Clusters and Spiral Nebulae, 212
Lundsgaard (Dr. K. K. K.), History of Spectacles and Eye­

glasses, 9
Lusk (Prof. G.), Food in War-time, 270
Lyle (Prof. T. R.), Alcohol Fuel and Engines, 504
Lyons (Major H. G.), The Meteorological Resources of the

Empire, 416

Maanen (A. van), Parallax of the Ring Nebula in Lyra, 313 
Maar (Prof. V.), Medicinsk-historiske Smaaskrifter, 9 
MacBride (Prof. E. W.), The Artificial Production of 

Echinoderm Larvae, 517
MacCurdy (Dr. J. T.), The Psychology of War, 423
Macdonald (A.), The Autumn Moon, 126
MacDowell (E. C.), and E. M. Vicari, Growth and Fecun­

dity of Alcoholised Rats, 439
MacGill (Miss C. E.), and others, History of Transporta­

tion in the United States before i860, $1
Maclver (Dr. R. M.), Community, 124
Maclean (Prof. M.), Kelvin as a Teacher, 470
Maclennan (D.) [obituary], to
MacMillan (D. B.), Discoveries of the Crocker Land Expedi­

tion, 49
Macpherson (Mr.), Health of the Troops in the War, 508
McAdie (A.), The Passing of the Fahrenheit Scale, 193
McBain (Dr. J. W.), The System of Recording Rate of 

Chemical Reaction, 379
McCarrison (Major R.), The Thyroid Gland in Health and 

Disease, 202
McClelland (Prof. J. A.), The Boyle Medal of the Royal 

Dublin Society Presented to, 370; and Rev. C. J. 
Power, Electrification by Friction, 519

McClendon (J. F.), Equilibrium of Tortugas Sea-water with 
Calcite, and Aragonite, 43g

McCrae (Dr. J.) [obituary article], 487
Mclndoo (Dr. N. E.), Recognition among Insects, 330 
McIntosh (Dr. J.), The Anaerobic Bacteria of War Wounds,

McIntosh (J. F.) [obituary], 48S
McKie (J. A.) [death], 509
McLaren (J.), Wisdom and Wit of the Bantu People, 109
McVail (Sir D. C.) [death], iqo

McVail (Dr. J.), appointed Milroy Lecturer of the Royal 
College of Physicians of London for 1919, 448

M’Intosh (Prof. W. C.), Impending Retirement of, 39
Magnus (Sir P.), Continued Education, 513; Size and 

Activities of the University of London, 257
Magrini (Prof. G.), Objects and Work of the Royal Italian 

Oceanographic Committee, 152
Mahler (P.), Amount of Nitrogen in Oxidised Coals, 240
Maiden (J. H.), Notes on Eucalyptus, No. 5, 459: The

Genus Acacia, No. iii., 260
Mailhe (A.), A New Method of Preparation of the Nitriles by 

Catalysis, 439 ; New Preparation of the Fatty Nitriles 
by Catalysis, 519; and F. de Godon. The Transforma­
tion of Secondary and Tertiary Fatty Amines into 
Nitriles, 219

Mair (D. B.), appointed an Assistant Civil Service Com­
missioner, 498

Majorana (Dr. Q.). Reflection from a Mirror in Motion and 
the Velocity of Light, 351

Malan (G. H.). The Colour-octahedron as a Complexity. 260 
Malcolm (Dr. H. W.), The Theory of the Submarine Tele­

graph and Telephone Cahle, 201
Malinowski (Dr. B.), The Natives of Mailu, 335
Mall (Prof.), Origin of the “Magma Reticule”; Condition 

of Cyclops in Early Stages of Human Development, 48; 
[obituary article], 328

Malladra (Prof. A.), Recent Researches at Vesuvius, 135
Mallet (Sir B.), Loss of Population by the War, 248
Mallik (Dr. D. N.), Optical Theories, Based on Lectures 

Delivered before the Calcutta University, 83

Mallock- (A.), The Growth of Trees, 478
Maliy (C. W.), Method of Destroying the Argentine Ant, 

371
Mangin (L.), Position and Prospects of French Agriculture, 

426
Mansfield (Prof. W.), Histology of Medicinpl Plants, 

402
Maquenne (L.), and E. Demoussy, Influence of Metallic 

Salts on Germination, 519 .
Marage (M.), Study of War Commotions, 520
Marchand (Rev. B. P. J.), Address on Education, 108
Markham (Admiral Sir A. H.), The Life of Sir Clements R. 

Markham, 383
Marr (Dr. J. E.), elected Professor of Geology in the 

University of Cambridge, 178
Marriage (E.), Photomicrographs of Starch in Plant Roots, 

112
Marshall (A.), A Short Account of Explosives, 282 ; Explo­

sives. Second edition, vol. ii., Properties and Tests, 101
Marshall (Dr. G. A. K.), The Fauna of British India, 

including Ceylon and Burma. Coleoptera. Rhyncho- 
phora : Curculionidm, 123

Martin (Major A. J.), A Plea for the Fuller Utilisation of 
Coal, 105

Martin (Prof. H. N.), The Human Body. Tenth edition', 
Revised by Prof. E. G. Martin, 364

Martin (Dr. M. L.), elected Sub-Direotor of the Paris Pasteur 
Institute, 348

Martin and Plummer, The Variability of B.D.+56'347°, 194
Martvn (Miss E. H.), Appearance of a Peacock Butterfly in 

February, 469
Marwood (Sir W. F.), appointed Joint Permanent Secretary 

of the Board of Trade, 409
Mary (A. and A.), Development of Micro-organisms in 

Carefully Sterilised Solutions, 113
Mason (W. C.) [death], 269
Masson (P.), Abnormal Epidermisation after Bathing with 

Hypochlorites, 450
Massv (Miss A. L.), The Gymnosomatous Pteropods of the 

Coastal Waters off Ireland, 91
Masterson (Capt. T. S.), The Petroleum Industry of 

Rumania, 412
Matheson (E.) [obituary], 311
Matignon (C.), and Mlle. G. Marchal, Utilisation of the 

Grape Marc as Fuel, 278; and F. Meyer, Monovariant 
Equilibria in the Ternary System, 359

Matsumoto (H.). A Monograph of Japanese Ophiuroidea, 233 
Matthew (Dr. W. D.), An Imperfect Skull of Zartycteris, 

329 : Description of the Skeleton of a Gigantic Extinct 
Bird, 36

Maudsley (Dr. H.) [obituary], 430
Maxtcd (Dr. H. B.), Influence of Carbon Monoxide on the 

Velocity of Catalytic Hydrogenation, 379
Maxwell (Sir H.), Sources of Potash, 384; The Convolvulus 

Hawk-moth, 66, 85
May (H. G.), Reverse Mutations in the Bar-eyed Race Of 

Drosophila under Experimental Control, 439
Maycock (W. P.), Continuous-current Motors and Control 

Apparatus, 341
Mayer (Dr. A. G.), Experiments on Rings of Tissue in 

Cnssiopea xamachana, 253 ; Is Death from High Tem­
perature due to the Accumulation of Acid in the 
Tissues?, 440; Non-existence of Nervous Shell-shock in 
Fishes, etc.. 439

Mayo (Dr. W. J. and C.), Gift to the University' of Minne­
sota, 238

Meek (Prof. A.), The Phoronidea, 113; and Miss Stone, 
Examination of Herrings Caught off the Northumber­
land Coast, 113

Meek (S. E.), and S. F. Hildebrand, Fishes of the Fresh 
Waters of Panama, 329

Mees (Dr. C. E. K.), The Production of Scientific Know­
ledge, 355

Mehta (K. C.), The Rust on Launea asplenifolia, D.C., 340
Meldola (Prof. R.), Portraits of the late. 270
Mellor (E. T.), Geological Map of the WitWatersrand Gold 

Field. 156
Mellor (Dr. J. W.), The Beginnings,of Porcelain in China, 

88. 305
Melville (G. F.J, Bequest for the Care and Cure of Cancer, 

310



Melville (N. J.), Standard Method of Testing Juvenile Men­
tality by the Binet-Simon Scale, with the Original Ques­
tions, Pictures, and Drawings, 103

Menciere (L.), Physiological Properties and Medico-surgical 
Applications of Guaiacol and Benzoic Acid, 380

Menteath (S.), The Defile of Navarre, 439
Mercanton (Prof. P. L.), Advance and Retreat of. Glaciers, 

35°
Mercanton (P.), Magnetic State of the Greenland Basalts, 

240
Mercier'(Dr. C.), The Ideal Nurse, 11
Merica (P.), Corrosion of the Roof of the Library of 

Congress, 73
Merrill (Prof. H. A.), and Dr. C. E. Smith, A First Course 

in Higher Algebra, 263
• Merrill (P. W.), Wave-lengths of Helium Lines, 474
Merry weather (J. C.) [obituary], 269
Merz (C. H.), to Act as Director of Experiments and 

Research at the Admiralty, and to be a Member of the 
Central Committee of the Board of Invention and 
Research, 391

Mieli (A.), Writings of, 12
Miles (H. P.), Rail Creep, 393
Mill (Dr. H. R.), awarded the Symons Medal of the Royal 

Meteorological Society, 247 ; presented with the Symons 
Medal, 409; and C. Salter, British Rainfall, 1916, 483

Miller (L. E.), Habits of Parasitic Cow-birds, 293 ; Present 
Condition of the Quichuas of Southern Bolivia, 289

Millikan (Prof.), The Relation of the Electron to the Absorp­
tion and Emission of Radiation, 132

Milne (R. M.), Mathematical Papers for Admission into the 
Royal Military Academy and the Royal Military College. 
February-July, 1917, 144

Milne (Dr. W. P.), The Graphical Treatment of Power 
Series, 398

Mitchell (Dr. C.), Seismic Disturbances Connected with the 
Guatemala Earthquake, 514

Moffat (C. B.), Damage done to the Native Plants of Co.
Wexford by the Winter 1916-17, 192

Mohn (Prof- H-)> Der Luftdruck zu Framheim und seine 
Tagliche Periode, 331

Moir (J.), Colour and Chemical Constitution, part ii., 159 ; 
part iii., 360

Moir (J. Reid), Ignorance of Science in an Advertisement, 
309; Pre-Palaeolithic Man in England, 410; The Transi­
tion from Rostro-carinate Flint Implements to the 
Tongue-shaped Implements of River-terrace Gravels, 
338; Wood from the Cromer Forest Bed Believed to 
Show Traces of Human Workmanship, 270

Molinari (Prof. E.), Trattato di Chimica Generale ed Appli- 
cata all’ Industria. Vol. i., Chimica Inorganica. Parte 
prima. Quarta edizione, 421

Moncrieff (Lt.-Col. J. M.), appointed Director of Engineer­
ing Work, 40

Montagu of Beaulieu (Lord), Air-raid Casualties, in
Montmorency (J. E. G. de), National Education and National 

Life, 198
Moore (A. R.), Chemical Differentiation of the Central 

Nervous System in Invertebrates, 439
Moore (Prof. B.), Formation of Nitrites from Nitrates in 

Aqueous Solution, 338; The Causation and Prevention 
of Trinitrotoluene Poisoning, 370; and T. A. Webster, 
Action of Light Rays on Organic Compounds, 478

Moore (Dr. G. E.). The Conception of Reality, 359
Moore (W.), and J. J. Willaman, Greenhouse Fumigation 

with Hydrocyanic Acid, 392
Morgan (J. F.), The Soil Solution, 202
Morgan (Prof. G. T.), Chemistry in Industry, 153; Science 

and Industry, 22
Morris (Lord), An Honorary Degree Conferred upon, by 

the University of Birmingham, 438
Morrison (J.), The Shap Minor Intrusions, 277
Moss (H.), Heat-drop Tables : Absolute Pressures; H.P.

Gauge Pressures; L.P. Absolute Pressures, 481
Moureu (Prof. C.), Notions Fondamentales de Chimie Or- 

ganique. Cinq. Edition, 421
Moyer (J. A.), Steam Turbines. Third edition, 43
Mukherjee (Raja P. M.), Address to the Indian Associa­

tion, 202
Mullens. (W. H.), Some Museums of Old London, 172 ; 

and H. Kirke Swann, A Bibliography of British

Ornithology from the Earliest Times to the End of 
1912, parts i. to vi., 183

Muller (H. J.), An CEnothera-like Case in Drosophila, 440
Munn (Capt. L.), Ancient Mines and Megaliths in Hydera­

bad, 479
Murphy (R. C.), Nesting Habits of the Sooty Albatross in 

' South Georgia, 12
Murray (Miss M. A.), Organisations of Witches in Great 

Britain, 494; The God of the Witches, 371

Nagaoka (Prof. H.), Equations for Evaluating Maximum 
Force, 32 ; Theory of the Concave Grating, 393

Nathorst (Prof. A. G.), Retirement of, 328
Navarro (F. L.), Non-existence of the Cretacean in Hierro, 

360
Naylor (C. H.), Correction Tables for Thermodynamic 

Efficiency, 481
Neophytus (Le Fre), La Prdhistoire en Syrie-Palestine, 449
Newbigin (Miss M. I.), Relationships between Race and 

Nationality, 24g; and Dr. J. S. Flett, James Geikie: 
The Man and the Geologist, 461

Newsholme (Sir A.), presented with the Bisset-Hawkins 
Medal, 149 ; The Saving of Child-life, 270

Newton (R. Bullen), Jubilee of, in Government Service, 391
Nicholson (Prof. J. W.), Problems of Stability of Atoms and 

Molecules, 339 ; Relations of Mathematics to the Natural 
Sciences, 15; The Radius of the Electron and the 
Nuclear Structure of Atoms, 217

Nicklas (Prof. R.) [obituary], 248
Niessl (G. von), Determination of Meteor Orbits in the

Solar System, 155
Noble (Wilson) [obituary], 230
Nodon (A.), The Lunar Eclipse of July 4, 14
Northrup (Dr. E. F.), An Instrument for Measuring Tem­

peratures, 213; Laws of Physical Science, 265
Norton (Prof. C. L.), appointed to the Chair of Industrial 

Physics in the Massachusetts Institute of Technology, 
277

Norton (Rev. W. A.), The Academic Study of Native 
Philology and Ethnology, 109

Nowell (W.), Root Diseases in the West Indies ; Internal 
Disease of Cotton Bolls in the West Indies, 333

Noyes (Prof. W. A.), National Worth of Chemical Labora­
tories, 8

Nunn (Prof. T. P.), Mathematics and Individuality, 398
Nutting (Dr. P. G.), Organised Knowledge and National 

Welfare, 156

Oakes (Capt. G. F. T.) [obituary], 131
Oberholser (H. C.), The Birds of the Anamba Islands, 450
Ogura (S.), Orbits of Comets, 232
Omer-Cooper (W.), The Fishing Village, and other Writings 

(Literary and Scientific), 424
Omori (Prof. F.), The Great Eruption of Sakura-jima, 33
Orr (Prof. J.), Science and Industry in South Africa, 76
Osborn (Prof. H. F.), Bibliography of the Published Writ­

ings of. Second edition, 55 ; • Native Grasses of Aus­
tralia, 165 ; and C. C. Mook, American Fossil Verte­
brate Animals, 54

Osborne (N. S.), A New Calorimeter, 290
Oswald (Dr. F.), The Nimrud Crater in Turkish Armenia, 

257
Owen (E. A.), Absorption of the Radiation Emitted by a 

Palladium Anticathode in Rhodium, etc., 499

Paget (S.), Adolescence, 384
Pailhade (de Rey), Unit of Stellar Distance, 433
Painlevd (M.), The Appointment of, as French Premier, 48
Palatini (A.). Relativity and Gravitation, 492
Palmer (A. R.), and J. Stephenson, Commercial Arithmetic 

and Accounts, 2 parts, 41
Palmer (G. T.), The Sensation Felt by the Dryness of the

, Air of a Room, 329
Pannel and Higgins, Tests of Fuel Oils, 231
Pares (Prof. B.), appointed to the Chair of Russian at 

King’s College, London, 338
Parr (Prof. S. W.), Embrittling Effect of Caustic Soda on 

Soft Steel, 31; and others, Effect of Storage on 
Bituminous Coals, 315



Parshley (H. M.), The Hemiptera-Heteroptera of New
England, 330

Parsons (Hon. Sir C.), to Deliver the May Lecture of the
Institute of Metals, 247

Parsons (Dr. C. L.), The Nitrogen Problem, 267
Pascal (P.), Distillation of Mixtures of Sulphuric and Nitric

Acids, 219
Paterson (Principal), The Manuring of Oats, 312
Paton (Prof. D. Noel), Food in War-time, 171
Patterson (A. H.), Gift to the Norwich Public Library, 489
Patterson (Dr. A. M.), A German-English Dictionary for 

Chemists, 144
Peak (H.), A- Bronze Figure said to have been Discovered 

at SilChester, 249
Pealing (H.), The Effect of Vegetation on the Rainfall of

South Africa, 108
Pearl (Dr. R.), Animal Husbandry Investigations, 75;

Factors Influencing Sex Ratio in Poultry,. 37; The
Experimental Modification of Germ-cells, 53 ; the Selec­
tion Problem, 53

Pease (F. G.), Photographs of Nebula;; The loo-in. Re­
flector at. the Mount Wilson Observatory, 33

Peglion (Prof. V.), The Peronospora of the Hemp; The
Gummy Fungus Threatening the Apricot Trees in
Emilia, 192

Perkin (Prof. W. H.), Prof. A. von Baeyer, 188
Pern (Dr. S.), Estimating Minute Traces of Calcium in 

the Blood, 220
Perotti (Dr. R.), Bread Damaged by Fungus Growths, 152
Perrot (F. L.), The Formation of Falling Drops, 211
Petersen (Dr. C. G. J.), Development of the External Char­

acters in Gobius, 375
Petersen (Hr. J.), Figures of Animals on Rock-surfaces in

Southern Norway, 72
Peterson (J.), Effect of Length of Blind. Alleys on Maze 

Learning, 353
Pethybridge (Dr. G. H.), and H. A. Lafferty, Cause of the

Common Dry-rot of the Potato Tuber,. 173
Petrie (Prof. Flinders), Character and Origin of the Local 

Gods of Egypt, 270; Links between North and South, 
211

Peyronel (Dr. B.), A Potato Disease New to Italy, 192
Peytral (Mlle. E.), The Pyrogenous Decomposition of Methyl

Alcohol at High Temperatures, 278
Philip (G.), Maps Designed to Show Economic Distribu­

tions, 330
Philip (Sir R.), Appointed to the Professorship of Tuber­

culosis in Edinburgh University, 79
Philinpon (M.), Manufacture of Silica Bricks, 380
Philipson (Sir G. H.) [death], 448
Phillips (Dr. H. B.), Differential Calculus, 163
Phillips (Rev. T. E. R.), awarded the Hannah Jackson

Gift of the Royal Astronomical Society, 429
Pickering (Prof. E. C.), New Variable Stars, 511 1
Pickering (Dr. S.), Effect of One Plant on Another Growing

Near It, 152 ; Flocculation, 457
Pickering (Prof. W. H.), A Colour Scale for Stars, 93
Pictet (A.), and J. Sarasin, The Distillation of Cellulose and

Starch in a Vacuum, 439
Pilsbury (H. A.), and A. Brown, Oligocene Fossil Mollusca 

from Cartagena, Colombia, 151
Pinkerton (Miss E. C.), Composition, of Expired Alveolar 

Air, 460
Pitt (Miss F.), Courtship, etc., of the Moorhen, 411 ; Moles 

in Captivity, 72
Platter (F.), Autobiographical Reminiscences of Youth, 9
Plough (H. H.), Effect of Temperature on Linkage in the

Second Chromosome of Drosophila, 439
Plummer (W. E.), Report of the Liverpool Observatory, 173
Pogue (J. E.), Sulphur: An Example of Industrial Inde­

pendence, 494; The Mineral Industries of the United 
States, 406

Pope (Prof. W. J.), The Neglect of Expert Knowledge of
Scientific Subjects by the British Government, no

Porritt (E.), Agricultural Education in the United States, 198
Porritt (G. T.), Charaeas graminis in the North of 

England, 172
Porter (Prof. A. W.), Thermal Properties of Sulphuric Acid 

and Oleum, 379
Post (Hon. L. F.), War Work of the U.S. Department of 

Labour, 491
Potter (Prof. M. C.), Economic Mycology, 454 i

Poulton (Prof. E. B.), “Fascination ” of Birds by a Snake, 
244> 385 ,

Prichard-Jones (Sir J.) [obituary], 149
Prideaux (Dr. E. B. R.), The Theory and Use of Indicators, 

381 '
Priest (W. B.), A Scheme for the Promotion of Scientific 

Research. Third edition. Observations: an Appendix 
to the “Scheme,” 484

Pringle-Pattison (Prof. A. S.), The Idea of God in the Light 
of Recent Philosophy, 462

Prior (Dr. G. T.), The Mesosiderite-Grahamite Group of 
Meteorites, 218

Pritchett (Dr. I.), Preventive and Curative Therapy by 
Serums, 270

Prothero (R.), British Agriculture and Increased Food Pro­
duction, 116; The Productive Power of the Soil of 
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Foraminifera : of the North Pacific, The, J. A. Cushman, 
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P’ants from the Fox Hills Sandstone of S. Dakota, 
F. H. Knowlton, 273; Plants, Vol. iii., Prof. A. C. 
Seward, 303 ; Vertebrate Animals, American, 54
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Prof. T. G. Bonney, 461
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the, 318; Annual Meeting of the, 378
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Geological: Department, Glasgow University, Papers from 

the, vol. iii., 103 ; Survey of Great Britain, Summary of 
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Geology of the Witwatersrand Goldfield, 156
Geometrical Lectures of Isaac Barrow, The, Translated, etc., 
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German : Airships and Aeroplanes, Motors and Engines in, 
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35°
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- tion of a Catalogue of Works on Aeronautics, 138
Glass : Manufacture, Sands for, 368; Optical, Early Makers 
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Glenelg River, Physiography of the, Dr. C. Fenner, 219
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Glucosates of Lime in Bread-making, The Use of, G. A.
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Glycerol, Influence of, on the Activity of Invertine, E. 
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God, The Idea of, in the Light of Recent Philosophy, Prof.

A. S. Pringle-Pattison, 462
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Gongrosira, A New Species of, G. S. West, 359
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G. H. Carpenter, 12
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278
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land, Miss A. L. Massy, 91
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The Establishment of a, 129 ; The Proposed, 150, 187; 
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formly, W. W. Coblentz, 270
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Hedychium coronarium, C. Beadle, 152
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Helium Lines, Wave-lengths of, P. W. Merrill, 474
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ing of the, 29
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Herdman, G. A., Sir A. Dale, 230
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F. L. Navarro, 360
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Horse-breeding in Russia, Protection of, 429
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Human Body, The, Prof. H. N. Martin. Tenth edition, 
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Hungary, The Nationalities of, B. C. Wallis, 411
Hunt. John, Life of, Capt. H. Gladstone, 271
Hyderabad : Observatory, Report of the, 351 ; Ancient Mines 

and Megaliths in, Capt. L. Munn, 479
Hydraulic Resources of France, The, E. S. Hodgson, 94
Hydraulics, Experimental, 395
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Isomers, E. Liger, 459
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Ice Thistles, J. H. Coste, 404
leones Plantarum Formosanarum, B. Hayata, vol. vi., 173 
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Illuminating Engineering, Ten Years of, L. Gaster, 410 
Imperial; College of Science and Technology, Prof. Con- 

rady’s Lectures at the, 99 ; The Department of Technical 
Optics, 198; Sir A. Keogh Returning to the, 390; 
Institute, Bulletin of the, vol. xv., No. 1, 132 ; The 
Work of the, 12 ; Mineral Resources Bureau, Prof. H. 
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India : Agricultural Statistics of, vol. ii., 312 ; Education of 
Women in, Lord Sydenham; Sir E. Gait, 119; Science 
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Animals of, 50 ; The Survey of, 254; Zoological Survey 
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292; Government, The, and the Improvement of a 
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274 ; Tribes of Guiana, Religion among the, Dr. E. S. 
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Indicators, The Theory and Use of, Dr. E. B. R. Prideaux, 
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Individual in Society, The, 124
Industrial : Expansion in South Africa, Organisation for, 

368; Fatigue, Prof. A. F. Stanley Kent, 33; in its 
Relation to Maximum Output, Prof. H. J. Spooner, 33 ; 
The Investigation of, Prof. W. M. Bayliss, 446 ; Recon­
struction, Science in, 404; Research, Scientific and, 17

Industry, Education and, 6
Infant and Child Mortality, 146; Studies in, Drs. Chalmers, 

Brend, Findlay, Brownlee, 226
Infertile Patches under Trees, J. N. Sen, 250
Inometer, The, Prof. T. Johnson, 349
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A. E. Cameron, 330
Insects, Recognition among. Dr. N. E. Mclndoo, 330 
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Prof. A. Berlese, 164
Instinct: Human, The Problem of, 423; in Man, Dr. J.

Drever, 423
Institution of Civil Engineers, Centenary of the, 349
Integral Calculus, The New, 414
Integrals. Elliptic, Prof. H. Hancock, 324
Interglacial Problem, The, W. B. Wright, 72
Intravitam Staining of Tissues, The, N. A. Cobb, 90 
Invertebrates, Chemical Differentiation of the Central

Nervous System in, A. G. Meyer, 439
Invisibility, Methods to Obtain, 408
Ionisation of Strong Electrolytes in Dilute Solutions, Two 

Laws Governing the, E. W. Washburn, 439
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tion, Scheme of Technical-School Examinations of the, 
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Iron ; and other Metalliferous Ores, The Resources and 
Production of, 68; and Steel Production in Canada, 
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Properties of, Yensen and Gatward, 51 ; Arc, The, as a 
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134; of Unusual Purity, A Commercial, Prof. H. C. H. 
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Prof. H. Louis, 244; -ore Supplies, Germany and, 
aa7: Non-phosphoric, The Shortage of the Supply 
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Magnetisation of, Prof. Honda, 372

Irrigation, R. C. Wood, 274
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the, E. E. Lowe, 144
Isonzo, Valley of the, Geological Problems of the, Prof. T.

Taramelli, 173
Isopiestic Solutions, W. R. Bousfield, 379
Italy: A National Malaria Institute in, 89; Variations of 
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Eredia, 195

Jacob and the Mandrakes, Sir J. Frazer, 172
Japan, A Violent Typhoon in, 112
Japanese: do Differently, 190 Things, 288; Ophiuroidea, A 

Monograph on, H. Matsumoto, 233
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Julian Calendar, Abolition of the, in Russia, 488
Junior Day Technical Schools, Organisation of, 198
Jupiter and Saturn, Spectra of, Dr. L. Becker, 412
Juvenile Mentality, Standard Method of Testing, by the 
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tures, and Drawings, N. J. Melville, 103

Kapok for Dressings, Use of, J. Silhol, 439
Kelvin as a Teacher, Prof. M. Maclean, 470
Kew Bulletin, The, 12
Khaki College, Witley, Work at, 358
Kilauea: The Temperature-gradient in the Lavas of, T. A.

Jaggar, jun., 92 ; Volcanologic Investigations at, T. A. 
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Sutton, 160
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Dr. E. Van Rijckevorsel, 234

Korea, Meteorological Work in, 331

Labyrinths in English Churches, Rev. C. S. Taylor, 324
Lactic, Succinic, and Malic Acids in Wine, New Method for 

the Separation and Estimation of, J. Laborde, 359
Laegekunst hos Perserne, Om, Dr. A. Christensen, 444 
Lake District, Chief Intrusions of the, Age of the, J. F. N.

Green, 72
Lapland : A Traveller in, Prof. G. A. J. Cole, 325 ; Through, 

with Skis and Reindeer, F. Hedges Butler, 325
Lapps of Northern Norway and Sweden, Conference of, 153 
Latrunculia, Development of the Chessman Spicule of, Prof.

A. Dendy, 113
Lazial Volcano, The Forms of the Leucitic Magma of the, 

A. Lacroix, 399
Learning : Process in a Snail, The, 374; The Physiology of, 

t<3
Lebesgue, Integrals of, Prof. G. A. Bliss, 413
Leclanche Cell, Polarisation of a, Dr. F. E. Hackett and 

R. J. Feeley, 320
Leeds : Astronomical Society. The Journal and Transactions 

of the, for 1916. 474; University, Department of Phy­
siology. Dr. H. S. Raper appointed Professor of 
Physiology and Biochemistry; Dr. C. L. Evans ap­
pointed Professor of Experimental Physiology and Ex­
perimental Pharmacology, 417; Gift to, by H. Woodall, 
iun., 318; Technological Courses, etc., at the, 59; 
Resignation of Prof. A. S. Leyton, 198

Leucocytes of Blood from Tuberculous Subjects, Researches 
on the. P. Brodin and F. Saint-Girons, 420

Levelling, Precise, in the West of England, 16
Librarians, Training of, A Winter School for the, 338
Libraries, Technical and Commercial, The Formation of, 

Dr. C. Addison, iti
Library : Association, Report by the Technical and Commer­

cial Libraries Committee of the, on Trade Catalogues, 
237: Congress, Washington, Corrosion of the Roof
of the, P. Merica, 73

Lice, Vitality of, H. Cohen. 66
Life: A Chemical Sign of, Dr. S. Tashiro, 186; The Study 

of. M3
Light : and Vision, A. P. Trotter, 434: Rays, Action of, on 

Organic Compounds, etc., Prof. B. Moore and T. A.

Webster, 478; The Reflection of, from a Regularly 
Stratified Medium, Lord Rayleigh, 199

Lighting Conditions on the Eye, Effect of, Dr. C. E. Ferree, 
36

Lightning, Globular, Prof. I. Galli, 13
Lima from the English Chalk, A New Species of, T.

Sheppard, 172
Limbs, Artificial, A National Experimental Laboratory for, ’ 

49
Linguistic and Political Boundaries in Europe, 27
Links between North and South, Prof. Flinders Petrie, 211 
Lister: Lord, Sir R. J. Godlee, 501; School, The West
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the, 216

Liverpool: Observatory, Report of the, W. E. Plummer, 
173 ; University, Bequest to, by Mrs. A. C. Chaddock, 
277

Local Natural History Societies, 292
Locusts, 46
London : Mathematical Society, Council and Officers of the ; 

the. de Morgan Medal awarded to Prof. W. H. Young, 
191; Proceedings of the, Second Series, vol. xv., 103 ; 
The Livery Vote of the City of, 130; University, 
Appointment of Prof. B. Pares to the Chair of Russian 
at King’s College ; The Degree of D.Sc. conferred upon 
A. D. Smith, 338; D.Sc. Degree conferred on Miss K. 
Smith, 438; Forthcoming Lectures at the, 99, 418; 
Forthcoming Lectures by Dr. Marie Stopes at University 
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Studies, 378 ; Public Lectures at the, 408; Thanks to the 
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Conferment of Doctorates, 178, 256; Size and Activities 
of, Sir P. Magnus, 257; Conferment of a Doctorate in 
Science on C. West; Appointment of Fellows; Report 
of the Military Education Committee, 316

Looms, Primitive, Studies in, H. Ling Roth, 249
Loutreuil Foundation. Grants Recommended by the, 229
Louvain University, Excavation of the Ruins of, 516 
Lower Eocene Floras of South-Eastern North America, 

The, E. W. Berry, 273
Luminosities and Parallaxes of 500 Stars, W. Adams and

A. H. Joy, 451
Luminosity : in South African Earthworms, Dr. J. D. F. 

Gilchrist, 192; of Electric Discharge in Gases and 
Vapours, Duration of, Hon. R. J. Strutt, 199

Lunar: Eclipse of July 4,. The, A. Nodon, 14; Period in 
the Rates of Evaporation and Rainfall, J. R. Sutton, 160 
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ham, 48

B Lyras, Observations of, A. Bemporad, 313
Lysurus gardneri, Early Stage of Development of, Dr.

J. B. Cleland and E, Cheel, 279

Madagascar, Sericiculture at, M. Fauchere, 278
Madras : Agricultural Calendar, 76 ; Agriculture in, 76 
“Magma Reticule.” Origin of the, Prof. Mall, 48
Magnesia. The Refractory Properties of, H. Le Chatelier 

and B. Bogitch, 179
Magnesite Deposits of Grenville District, Quebec, The, 490 
Magnetic: and Electrical Observations at Sea, Dr. C.

Chree, 305 ; Charts, New French, Dr. C. Chree, 334: 
Storm and Aurora, December 16-17, Dr. C. Chree, 344 : 
Survey of New Zealand, Dr. C. Chree, 453
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of the Note, 224
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ling, 224
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Magnifying Powers, Measurement of, W. M. Bale, 510
Mailu, The Natives of, Dr. B. Malinowski, 335
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bers of the Council of the. 469
Malaria: in England, Possibility of, 90; Institute in Italy, 

Forthcoming, 89
Man, Modern, and his Forerunners, H. G. F. Spurrell, 4 
Manchester: Literary and Philosophical Society, Worlc of 

the, W. Thomson, 151; School of Technology,. A New 
Department of Industrial Management at the, 407 ; The 
Necessity for a Technical Library for, L. S. Jast, 518 ; 
University, Gifts to, 516
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Second edition, 382
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Museums, 349
Map: Designed to Show Economic Distributions, A, G. 

Philip, 330; -reading, W. E. Whitehouse, 379
Maps, Spiritual, Plea for, H. Wilson, 379
Margarine Technology, Modern, W. Clayton, 394
Marine: Alga?, Use of Certain, as Food for Horses, M. 

Adrian, 439 ; Biological Station, Port Erin, Thirty-first 
Annual Report of the, 411 ; Biology, Dr. A. G. Mayer; 
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Markham, 383
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Mathematics : Amusements in, H. E. Dudeney, 302 ; Modern, 
Fundamental Conceptions of, Variables and Quantities, 
R. P. Richardson and E. H. Landis, 162 ; Practical, for 
Technical Students, T. S. Usherwood and C. J. A. 
Trimble, part ii., 41 ; The Logical Basis of, Forth­
coming Lectures on, B. Russell, 299; The Relations of, 
to the Natural Sciences, Prof. E. W. Brown; Prof. 
J. W. Nicholson, 15; Useful, 41 ; and Individuality, 
Prof. T. P. Nunn, 398

Matricaria and Chrysanthemum at the Cape, J. Hutchin­
son, 152

Matrilinear Kinship among the American Indian Tribes, Dr.
S. Hartland, 349

Maypole Dairy Company, Gift for a Leaving Scholarship 
at the Royal College of Science, 238

Maze Learning, The Effect of Length of Blind Alleys on, 
J. Peterson, 353

Measles Epidemics, Periodicity of, in London, Dr. J. Brown­
lee, 479

Mechanics, Statistical, Based on the Law of Newton, and 
other Papers, Prof. C. V. L. Charlier, 326

Medical: Men and Professional Chemists, Courses, etc., 
for the Training of, 00; Research Committee, Scientific' 
Work of the, Prof. W. M. Bayliss, 387

Medicinal Plants, Histology of, Prof. W. Mansfield, 402
Medicine, The New Era in, 501
Melanesia, The Peopling of, S. H. Ray, 314
Melbourne Star Catalogue. Third, P. Baracchi, 452
Meldola, Prof. R., Portraits of the late, 270
Men, Superior, General Types of. O. L. Schwarz, 125
Merchant Venturers’ Technical College, Calendar of the, 

138
Mercury, The Thermo-electric Effect by Contraction in the 

Case of, C. Benediks, 139
Mesa Verde Types of Pueblos, The, J. W. Fewkes, 279
Mesopotamian Expedition Hospital Ships, 174
Mesorheometer, The, V. Delage, 399
Messier’s Catalogue of Clusters and Nebulae, C. Flam- 

marion, 291
Metal Industries, Non-ferrous, The Control of the, Prof. 

H. C. H. Carpenter, 284

Metallic Salts, Influence of, on Germination in Presence of 
Calcium, L. Maquenne and E. Demoussy, 519

Metals : Fused, The Thermo-electric Properties of, C. R. 
Darling and A. W. Grace, 258; Institute of, The May 
Lecture of the, to be delivered by the Hon. Sir C. 
Parscns, 247; The Journal of the Institute of, vol. 
xvii., Edited by G. Shaw Scott, 84; Work-hardened, 
Prof. Jeffries, 115

Meteor Orbits in the Solar System, The Determination of, 
G. von Niessl, 155

Meteoric Shower of October, The, 194
Meteorite in Perthshire, Fall of a, 291
Meteorites, The Mesosiderite-Grahamite Group of, Dr.

G. T. Prior, 218
Meteorological : Chart, Monthly, of the Atlantic Ocean, 

Changes in the, 472; Committee, Report of the, 449;
Observations, On Computation of, Dr. V. H. Ryd, 246 ;
Office, Meetings arranged by the Director of the, 150; 
Periodicities, Pitfalls of, 246; Persistence, 234; Re­
sources of the Empire, The, Major H. G. Lyons, 416

Meteorology in the Argentine Republic, 415
Meteors: November, 212; September, W. F. Denning, 93; 

The Approaching Shower of January, T. W. Back­
house, 313: The January, of 1918, W. F. Denning; 
W. L. Lockyer, 365

Methyl Alcohol at High Temperatures, The Pyrogenous De­
composition of, Mlle. E. Peytral, 278

Metric: System and the British Electrical Trade, Forth- . 
coming Discussion on the, 229 ; of Measurements, The, 
to be Used by the American Overseas Forces, 488; The 
Adoption of the, A Case for (and Decimal Coinage), 
by Great Britain, A. J. Stubbs, 467; The “Pros and 
Cons” of the, L. B. Atkinson, 467

Mica, The Electrical Conductivity of, E. Branly, 159
Michigan University, The Department of Chemical En­

gineering, 277
Micrabacia Corals, New Species and Varieties of, L. W. 

Stephenson, 273
Microscopic Fossils, Application of X-rays to the Deter­

mination of the Interior Structure of, E. Heron-Aller? 
and J. E. Barnard, 339

Mieli, A., The Writings of, 12
Migration, Bird, in Central Switzerland in Relation to 

Meteorological Conditions, 47
Military Aeronautics, 512
Milk. Bacterial Analyses of, R. S. Breed and W. A. 

Stocking, 312
Mind and Body, The Interaction of, Dr. H. Wildon Carr, 

217
Mineral : Industries of the United States, The, J. E. Pogue, 

406; Nomenclature and Colour, 335 ; Oil from Native- 
Sources, Production of, 408; Resources Bureau, Im­
perial, Prof. H. Louis, 25

Mineralogical Society, Election of Officers of the, 210
Minnesota, University of, Gift to, by Drs. W. J. and 

C. Mayo, 238
Mint, Annual Report of the, 30
Mira Ceti, Maximum of, 154
Mitchell, The Maria, Memorial Fellowship at Harvard 

Observatory, 178
Molecular Scattering of Light. Prof. Ch. Fabry, 473
Moles in Captivity, Miss F. Pitt, 72
Mollusca in Utah and Idaho, Hunting, J. Henderson and 

L. E. Daniels, 152'
Mondclonius, A Skeleton of, B. Brown, 54
Monovariant Equilibria in the Ternary System, C.

Matignon and F. Meyer, 359
Monsoon, The, B. C. Wallis, T93
Moon : and Planets. Absorption of Water on the, A. 

Veronnet, 240; The Autumn, Sir G. Greenjtih, 671 
A. Macdonald, 126; The Harvest, C. T. Whitmell, 103; 
The Hunter’s, 154

Moorhen, Courtshin, etc., of the. Miss F. Pitt, 411
Mortalities of Birth, Infancv, and Childhood, The, 226
Moschites challengen, S. Berry, 151
Mosquitoes, A New Method for the Destruction of, E. and

E. Sergent, 130
Mothercraft Manual, The, M. L. Reed. 3
Motion of a Hydrodynamical Liquid, The, Dr. J. G.

Leathern, 490
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Motor: -car Engineering, Text-book on, A. G. Clark. 
Second edition, 2 vols., 102 ; Fuel, Testing and Stand­
ardisation of, E. L. Lomax, 231

Mount Wilson Observatory, The 100-in. Reflector at, F. G.
Pease, 33

Municipal Engineering Practice, A. P. Folwell, 282
Munition Workers’ Handbook, The, E. Pull. Second 

edition, 343
Muraena helena.: The Poison of, W. Kopaczewski, 179; 

Researches on the Serum of, W. Kopaczewski, 219
Murray River, Natural History and Possibilities of the, 

O. W. Rosenhain, 311
Muscle-tension Theory of Heliotropism, Proof of the, W. E. 

Garrey, 439
Muscular Work, Efficiency of, Capt. M. Greenwood, 517
Museum : Management, Sir F. G. Kenyon, 502 ; The, M. T.

Jackson, 502
Museums : and Galleries of Art and Technology in Man­

chester, Organisation of, Prof. W. Boyd Dawkins, 210 ; 
National, in Peril, 365; of Old London, Some, W. H. 
Mullens, 172 ; Provincial, A Conference of Representa­
tives of, 171

Musical Instrument Trade, A Suggested Research and Test 
Laboratory for the, Prof. M. Brillouin, 288

Mycology, Economic, Prof. M. C. Potter, 454

Napier Commemorative Lecture, Prof. H. S. Carslaw, 254 
National: Education and National Life, J. E. G. de Mont­

morency, 198; Food Policy, The, Lord Rhondda, and 
others, 445 ; Food Supply in Peace and War, The, Prof. 
T. B. Wood, 167 ; Game of Skill of Africa, The, P. A. 
Wagner, 350; Museums in Peril, 365; Physical Labora­
tory, Collected Researches of the, vol. xiii., 231 ; Power 
Supply, 347

Native Philology and Ethnology, Need and Value of an 
Academic Study of, Rev. W. A. Norton, 109

Natural : History Economic Series, Nos. 4, 5, 6, F. W. 
Edwards, B. F. Cummings, S. Hirst, 191; History 
Museum, The, not' to be Used for Government Pur­
poses, 389 ; Sciences, The Relations of Mathematics to 
the, Prof. E. W. Brown ; Prof. J. W. Nicholson, 15 ; 
Steam, Utilisation of, from a Volcanic Region, Sig. 
Funaioli, 153 -

Nature, The Order of, Prof. L. J. Henderson, 262
Naval Architects Scholarship in Naval Architecture, The 

Institution of, 216
Navarre, The Defile of, S. Menteath, 439
Nebulae : Photographs of, F. G. Pease, 33 ; Spiral, Dis­

tribution of, Dr. R. F. Sanford, 52
Negative and Imaginary Quantities, The Logical Founda­

tions for, H. Tanate, 52
Nematode, A New, D. Keilin, 100
Nervous Shell-shock in Fishes, etc., Non-existence of, 

A. G.. Meyer, 439
Nests. Co-partnership in, J. Wiglesworth, 329
New Bone, Histological Mechanism of the Formation of, 

P. Leriche and A. Policard, 519
New Guinea as a Centre for Plant Distribution, 402
New South Wales : The Geology and Petrology of the Great 

Serpentine Belt of, Dr. W. N. Benson, 254, 259
New Year Honours, 348
New. Zealand : Astronomical Tables, 332 ; Block Mountains 

in, C. A. Cotton, 472 ; Forestry in the Dominion of, 
Sir W. Schlich, 490; Plants, T. F. Cheeseman’s Collec­
tion of. 340 : Standard Time. 1.74; A Magnetic Survey 
of the Dominion of. Dr. C. C. Farr, 453

Nichols Medal of the New York Section of the American 
Chemical Society, The, awarded to Prof. T. B. 
Johnson, 469

Nickel : and Manganese Steels, Classification of, P. Dejean, 
60; Chrome and other Steels, Effects of the Heat 
Treatment of, R. A. S. Thwaites, aqr ; Industry, The, 
Prof. H. C. H. Carpenter, 225; Night-blindness, Con­
genital. Sir W. Abney. 199

Nile : The Prefect of the. Dr. B. Cunningham, 503 ; -Congo 
Watershed, A Journey Along the, Major C. Christy, 40 

Niti ate : Nitrogen Accumulation in Soil, Some Factors
Affecting, P. L. Gainey and L. F. Metzler, 351 ; Supply 
Committee, U.S., Report of the, 228

Nitriles, New Method of Preparation of the, by Catalysis, 
A. Mailhe, 439

Nitrites from Nitrates in Aqueous Solution, Formation of, 
Prof. B. Moore, 338

Nitrogen: in Oxidised Coals, Amount of, P. Mahler, 240; 
Problem, The, 266; Report on, Dr. C. L. Parsons, 267; 
Problem, The, and the Work of the Nitrogen Products 
Committee, 316

Nomenclature and Classification of the Native Element 
Minerals, E. T. Wherry, 335

Non-ferrous : Metals Bill, Resolution of the Institution of 
Electrical Engineers on the, 311 ; Metal Industries, 
The Control of the, Prof. H. C. H. Carpenter, 284

Non-phosphoric Iron Ore, The Shortage of the Supply of, 
Prof. W. G. Fearnsides, 234

Northampton Polytechnic : Prof. F. J. Cheshire appointed 
Honorary Head of the Technical Optics Department of 
the, 119 ; Report of the, 418

Norway : Rainfall in, during 1916, 334; and Sweden, The 
Winter of 1917 in, 153

Norwich Public Library, Gift to the, A. H. Patterson, 489
Novae in the Andromeda Nebula, 512
Nuclei Present in Air, Nature of the, Dr. J. Aitken, 251
Nudibranch, Assortive Mating in a, W. J. Crozier, 279
Nurse, The Ideal. Dr. Mercier, 11
Nyasaland, Department of Agriculture, Annual Report of 

the, 432

Oats, Manuring of, Principal Paterson, 312
Objectives, Multiple Thin, A Class of, T. Smith, 217
Observation, Philosophy, and Teaching, 162
Observations, The Combination of, D. Brunt, 162 
Observatory, Companion to the, for 1918, 351 
Ocean : Drift Fruits, 162 ; Magnetic Observations, 1905-16, 

ana Reports on Special Researches, L. A. Bauer, and 
others, 305; Shore-line Vegetation from the Port Jack- 
son District, A. A. Hamilton, 278

CEnothera, Vegetative Segregation in a Hybrid Race of, 
Dr. R. R. Gates, 53

Oil: Industry, A New British, C. Craig; Dr. M. Perkin; 
Berry and Dr. Dunstan, 506; Prospects in the British 
Isles, W. H. Dalton, 336

Oils, Fats, and Waxes, Technical Handbook of, vol. i., 
Chemical and General, P. J. Fryer and F. E. Weston, 
381

Oligocene Fossil Mollusca from Cartagena, Colombia, 
H. A. Pilsbury and A. Brown, 151

Ontogdnese, L’CEuf et les Facteurs de 1’, Prof. A. Brachet, 
62

Ophioglossum, A Species of, Found on Rawaya Peninsula, 
C. Crossland, 489

Optical : Nomenclature and Symbolism. T. Smith, 339: 
Notation and Sign Convention, Proposed Standard 
System of, J. W. French, 339; Phenomenon, An, Capt. 
C. J. P. Cave, 126, 284: C. Carus-Wilson; H. M. 
Atkinson, 146; Dr. F. J. AJlen, 165, 324; J. W. Giltay, 
225 ; Society, Election of Officers and Council of the, 
488; Stores Captured from the Enemy, Lt.-Col. A. C. 
Williams to Describe, 171; Description of, Lt.-Col. A. C. 
Williams, 218; Theories, Based on Lectures delivered 
before the Calcutta. University, Dr. D. N. Mallik, 83

Optics, Classification in, Uses of Certain Methods of, T. H. 
Blakesley, 339

Ore, Fuels, and Refractories, Report on, G. Barrett and 
T. B. Rogerson, 131

Organised Knowledge and National Welfare, Dr. P. G. 
Nutting, 156

Organism : and Environment as Illustrated by the Phy­
siology of Breathing. Dr. J. S. Haldane, 241 ; The, as 
a Whole, from a Physico-chemical Viewpoint, Dr. J. 
Loeb, 441

Ornitholestes and Tyrannosaurus, Skeletons of, Prof. H. F. 
Osborn, 54

Ornithology, British, 183
Osteolepis, Restoration of the Superficial Bones of the Head 

of, E. S. Goodrich. 438
Oxford University: Prof. E. Boutroux to Deliver the 

Herbert Spencer Lecture, 119 ; Rev. H. E. D. Blakis- 
ton new Vice-Chancellor, 119; Number of Under-



graduates at; Memorial Tablet to Roger Bacon, 138; 
The Romanes Lecture to be Delivered by Mr. Asquith, 
277; Forthcoming First Election to a Welsh Biological 
Scholarship, 456; Offer of Sir E. B. Tylor’s Scientific 
Library to the Radcliffe Library, 457

Oxidotherapy, a New Method of General Chemicotherapy, 
M. Belin, 400

Owl, The Little, in Cornwall, A. Adams, 210

Padua, University of, The Institute of Applied Hydraulics 
of the, 231

Painlevd, M., and the French Premiership, 48
Paisley Philosophical Institution to Initiate a Research

Section and to Equip a Laboratory, 470
Pateoliths, Flat-faced, from Farnham, H. Bury, 289
Palaeontological Papers, 273
Palaeozoic Floor, The, Prof. P. G. H. Boswell, 471
Palestine, Botany and Physical Geography of, J. G. Baker, 

392
Paludisme Macddonien, Le, P. Armand-Delille, and others, 

243
Panama : Canal Slides, Mechanics of the, G. F. Becker, 51 ; 

Fishes of the Fresh Waters of, S. E. Meek and S. F. 
Hildebrand, 329

11 Panphyton siculum” of Francesco Cupani, The, Dr. B. D. 
Jackson, 517

Paper-making: and Textiles Industries. New Materials for 
the, J. Leighton, 108; Grasses for. Dr. C. F. Juritz, 109

Papua, A Village Community in, S. H. Ray, 335
Paradise Apple Stocks, R. G. Hatton, 113
Paraffin a Scottish Product, H. R. J. Conacher; Lt.- 

, Commr. H. E. Wimperis, 204
Parasites of Crops and Cattle, 454
Paris Academy of Sciences : Bonaparte Fund, 36; Sir A. 

Geikie elected an Associate Member of the, 247; Sir 
A. Geikie elected Foreign Associate of the; Dr. C. D. 
Walcott elected Correspondant of the, 509; Prize 
Awards of the, 1917, 352 ; Prizes Proposed for the Year 
tgtO- 433

Parka decipiens of the British Old Red Sandstone, Lt.
A. W. R Don and G. Hickling, 273

Parthenogenesis in Animals, Natural and Artificial, D. W. 
Cutler, 218

Particles and Rigid Bodies, A Treatise on the Analytical 
Dynamics of, Prof. E. T. Whittaker, Second edition, 363

Partridge, A New Cyrnea of the, C. R. Lopez-Neyra, 459 
Partula, Studies on the Variation, Distribution, and Evolu­

tion of the Genus, Prof. H. E. Crampton, 148
Pasteur Institute, Paris, Dr. M. L. Martin and Prof. A.

Calmette elected Sub-directors of the, 348
Patents : and Scientific Research, 484; The Utilisation of, 

for the Promotion of Research, Prof. T. B. Robertson, 
484

Peacock Butterfly, Early Appearance of a, Miss E. H. 
Martyn, 469

Peats of Chateauneuf-sur-Rance, Economic Utilisation of 
■ the, C. Galaine, C. Lenormand, and C. Houlbert, 60

Peches maritimes des pays du Nord de 1’Europe, Bulletin 
Statistique des, vol. viii., Edited by Prof. D’Arcy W. 
Thompson, 334

k Pegasi, The Svstem of, Dr. F. Henroteau, 492
Pelmatoporinae, The, W. D. Lang, 257
Penguins, King, Moulting of Two Young, Prof. J. Cossar 

Ewart and Miss D. Mackenzie, 311
Pennatulacea of the Siboga Expedition, The, Prof. S. J.

Hickson, 394
Penny, The Breakdown of the, 132
Perchlorate Method of Estimating Potassium, 450
Perkin Medal, The, awarded to A. J. Rossi, 469
Perthshire Society of Natural Science, Transactions and 

Proceedings of the, 1916-17, 490
Petrol and other Volatile Products, New Fractionating 

Apparatus for, E. Hildt, 359
Petroleum : Executive, Director of the, Prof. J. Cadman 

appointed; Economy Officer of the. E. S. Shrapnell- 
Smith appointed, -112 ; Sir B. Redwood appointed 
Director of Technical Investigations in the, rao; Resig­
nation of Sir B. Redwood as Director of Petroleum 
Research, 150; Industry of Rumania, Capt. T. S. 
Masterson, 412

Phanerogamic Flora of Uitenhage and Port Elizabeth, The, 
S. Schonland, 160

Pheasants, Crossing Species of, Skins Illustrating Results 
Obtained in, Mrs. Haig Thomas, 339

Philosophical Idealism and Natural Science, 462
Philosophy, 342
Phomopsis, Revision of the British Species of, W. B. 

Grove, 12
Phonetics, Experimental, and its Utility to the Linguist, 

D. Jones, 96
Photomicrographs, Exhibition of, Dr. Rodman; E. 

Marriage, 112
Phototropism, Intensity and Direction of Light as Factors 

in. Dr. H Wager, 319
Phylloxera of the Vine, Variation in the, Dr. B. Grassi 

and M. Topi, 152
Physical: Science, Laws of, Dr. E. F. Northrup, 26.4; 

Society of London, Election of Officers and Council of 
the, 509; Proceedings of the, part i., vol. xxx., 472

Physics, The New, 155
Physiology, A New Method of Graphically Recording in, 

L. C. Soula, 139
Phytochemical Research, Prof. M. M. Rindl, 107
Pigeons, Control of Sex in, 468
Pigdron, The Production of, 171
Piltdown Gravel, Exploration of the, Dr. Smith Woodward, 

Prof. G. Elliot Smith, and Major C. Ashburnham, 29
Pinus, Five-leaved, Importation of, into Canada Prohibited, 

49 „ .Piscicoltura Pratica, Prof. F. Supino, 482
Pittsburgh Meeting of the American Association, The, 5x5
Plague, Transmission of, by Bed-bugs, Lt.-Col. Cornwall 

and Assistant-Surgeon Menon, 250
Planetary : Distances, An Empirical Law of, G. Armellini, 

74; Nebute, Structure of, W. K. Green, 252
Planets in November, The, 174
Plant: Anatomy in Relation to Evolution, Prof. A. C. 

Seward, 502 ; Effect of One, on Another Growing near 
it, Dr. S. Pickering, 152

Plants: Flowering, and Ferns, How to Collect and Dry, 
H. S. Thompson, 283 ; Identification of, 5; Seeds, and 
Currents in the West Indies and Azores, H. B. Guppy, 
162

Plasmas, L’emboltement des, Dr. Legrand, 31
Plateau Deposits and Implements, R. A. Smith, 289
Platinum for the Year 1916, Dr. G. F. Kunz, 486
Poids et Mesures, Bureau International des, Work of the, 

C. E. Guillaume, 32
Porno Tribe, Ceremonies of the, S. A. Barrett, 30
Porcelain: Chemical Laboratory, H. Watkin, 1x7; in 

China, The Beginnings of, Laufer and Nichols, 88 ; 304; 
Dr. J. W. Mellor. 88; 305

Potash : Sources of, Sir T. E. Thorpe, 344 ; Sir H. Maxwell, 
384

Potassium Compounds. Order as to Dealings in, 150
Potato: Disease, A, New to Italy, Dr. B. Peyronel, 192 ; 

Tuber in the British Isles, Cause of the Common Dry- 
rot of the. Dr. G. H. Pethybridge and H. A. Lafferty, 
173 ; Tuber Moth. The, J. E. Graf, 172

Potatoes. Report of Trials with, 311
Pottery Industry, Gauging the Firing Temperature in the, 

H. Watkin, 213
Poultry. Sex Ratio in, Factors Influencing. Dr. R. Pearl, 37 
Pound Sterling as the Monetary Unit, The, T. McKenna, 

210
Power : Series, Granhical Treatment of, Dr. W. P. Milne, 

398; Wiring Diagrams, A. T. Dover, 341
Practical Astronomy, The Society of, Annual Report of the, 

394
Precious Stones: The Production of, for the Year 19x6, 

Dr. G. F. Kunz, 486; and Platinum in 1916, 486
Prehistoric Stone Implements in the Singhbhum District, 

C. W. Anderson,' 449
Pre-Pateofithic Man in England, J. Reid Moir, 410
Pre-Roman Bronze-plated Iron from the Pilgrim’s Way, 

Prof. W. Bovd Dawkins, 310
Primates, Evolution of the, Dr. W. K. Gregory, 105
Primitive : Cults, 494: Man, Prof. G. Elliot Smith, 71
Princeton University Curriculum, Reform of the, F. Durell, 

256



Prism Astrolabe of the Latitude of Paris Observatory, A 
Determination with the, Mme. E. Chandon, 399

Prisms, Reflecting, T. V. Baker, 518
Prize Awards of the Paris Academy of Sciences, 1917, 352
Projection, a Gnomonic or Stereographic, Changing the

Plane of, Prof. H. Hilton, 218
Propelling Machinery, Standard, for British Standard Ships, 

272
Prosencephalon of Spinax, The Morphology of the, Dr. J. S. 

Thomson, 518
Psychobiology, First Number of, 271
Psychology, A Committee on, for the U.S. National Re­

search Council, 49
Psychopathy of the Barbed Wire, The, Sir R. Armstrong- 

Jones, 1
Public-School : Science Masters, Association of, Forthcoming 

Annual Meeting of the, 216; Association of, Annual 
General Meeting of the, 419; System, The, in Relation 
to the coming Conflict for National Supremacy, V. S. 
Bryant, 41

Public Schools, The, and National Supremacy, 41
Pulmonary Tuberculosis, Modifications in the Treatment of, 

by Antiseptic Inhalations, C. Richet, P. Brodin, and 
F. Saint-Girons, 519

Pyrenees, The Peridotites of the, A. Lacroix, too
Pyrites in Illinois Bituminous Coal, Utilisation of, E. A.

Holbrook, 291
Pyrometer, The Thermo-electric, R. S. Whipple, 212
Pyrometers and Pyrometry, C. E. Foster, 244

Quebec Bridge, The New, 89
Queensland: Museum, Resignation of Dr. R. Hamlyn- 

Harris of the Directorship of the, 210; Royal Geo­
graphical Society of. The Thomson Foundation Gold 
Medal of the, presented to Dr. Griffith Taylor, 391; 
Some Anthropological Considerations of, and the His­
tory of its Ethnography, Dr. R. H. Harris, 95; 
Western, The Flowing Wells of, Prof. J. W. Gregory, 
72

Quetzaltepec Volcano, Eruption of the, A. Lacroix, 419 
Quichuas of Southern Bolivia, The, L. E. Miller, 289

Race and Nationality, Relationships between, Miss New- 
bigin, 249

Radiation : Some Problems in the Theory of, Prof. A. 
Schuster, 499 ; Emitted by a Palladium Anticathode in 
Rhodium, etc., Absorption of the, E. A. Owen, 499

Radio-active Substances on the Permeability of the Kidneys 
to Glycose, Influence of, H. J. Hamburger and D. J. 
de Waard, 80

Radium, Tracks of Individual a Particles from, Kinoshita 
and Ikeuti, 491

Rail Creep, H. P. Miles; F. Reeves, 393
Rain, Heavy, in July and August, n
Rainbows, Unusual, J. L. ; C. T. Whitmell; Dr. F. W. 

Aston, 5: Lt. W. N. Jones, 6; Sir G. Greenhill; J. H. 
Grace, 28; A. J. Low, 44

Rainfall : and Gunfire, Dr. H. Deslandres, 131 ; British, 
1916, Dr. H. R. Mill and C. Salter, 483 ; in Norway 
during 1916, 334; in the British Isles, in 1917, 472 ; 
The, of August and the Summer of 1917, 73

Rajputana, North-eastern, A Re-survey of, A. M. Heron, 
290

Ramsay Memorial Fund : Progress of the, 9 ; A. Villanueva, 
Representative and Corresponding Member of the, for 
Chile, 9; Lord Rayleigh, and others, 304

Range-Finder: The Modern, Prof. F. J. Cheshire; Prof.
C V. Boys, 14; J. W. French, 104

Rangers and Woodsmen, Handbook for. J. L. B. Taylor, 44 
Rarer Elements: Introduction to the, Dr. P. E. Browning.

Fourth edition, 142: The, J. H. (jardiner, 142
Rationing: Scientific, Prof. L. Hill, 248; The Scientific 

Basis of, 385 .
Rations, Growth and Reproduction of, Physiological Effect 

on, E. B. Hart, and others, 271
Rats : Experiments with. Prof. J. B. Watson, 271; Growth 

and Fecundity of Alcoholised, E. C. MacDow?ll and 
E. M. Vicari, 43g

Reagents and Reactions, Prof. E. Tagnoli. Translated by 
C. Ainsworth Mitchell, 421

Reality, The Conception of, Dr. G. E. Moore, 359 .
“Recalled to Life,” No. 2, 211
Reconstruction: and Public Health, E. J. Lidbetter, 510; 

Ministry of, Appointment of an Advisory Council to 
Assist the, 508; Problems of, Mr. Asquith, 299

Recruits, .The Physique of, 109
Red Sandal Tree, The, T. A. Whitehead, 91
Reflection from a Mirror in Motion and the Velocity of 

Light, Dr. Q. Majorana, 351
Refractivities of Saturated and Unsaturated Compounds, 

G. Le Bas, 379
Refractory Materials Section of the Ceramic Society : 

Appointment of two Sub-committees of the, 149 ; Work 
of the, W. J. Jones, 130

Refrigeration, The Elements Of, Prof. A. M. Greene, jun. : 
Prof. J. Wemyss Anderson, 401

Regionalism, The New, B. Branford, 242
Register of all Existing Schools, Need for a, Lady N. Shaw, 

378
Reinforced Concrete Structures, Cracks in, Prof. H. J. M. 

Creighton, 331
Relativity: and Gravitation, Sir O. Lodge; Prof. A. S- 

Eddington, 33 ; A. Palatini, 492 ; and Shifts of Fraun­
hofer Lines, Dr. St. John, 433

Re-levelling in 1915-17 of a Line from the English Channel 
to the Bristol Channel, 16

Research : and the State, 121; Defence Society, The, and 
the Association for the Advancement of Medicine 
by Research Amalgamated, 429; in Agriculture, 
The Organisation of, G. Wery, 507; Laboratories 
of the American Universities, Prof. W. A. Noyes, 8: 
The Co-ordination of, 261 , Workers, Universities and 
the Supply of, i8r

Roseau Magndtique de la France et de l’Afrique du Nord 
au ler Janvier 1911, Prof. A. Angot, 334

Resin of the Outer Bark of Melaleuca uncinata, H. G. 
Smith, 139

Resonance Radiation and the Quantum Theory, T. K. Chin- 
mayam, 284

Reuben Harvey Prize of the Royal College of Physicians of 
Ireland, Forthcoming Award of the, 469

REVIEWS AND OUR BOOKSHELF.
Agriculture and Horticulture:

Armsby (Dr. H. P.), The Nutrition of Farm Animals, 184
Armstrong (S. F.), British Grasses and their Employment 

in Agriculture, 382
Brown (Prof. B. S.), Modern Propagation of Tree Fruits, 

362
Crookes (Sir W.), The Wheat Problem. Third edition, 422
Ferguson (Prof. J. A.), Farm Forestry, 324
Larson (Dr. C. W.), and Prof. F. S. Putney, Dairy Cattle

Feeding and Management, 461
Lay (E. J. S.), The Vegetable Garden, 463
Russell (Dr. E. J.), Manuring for Higher .Crop Production.

Second edition, 382
Watts (R. L.), Vegetable Forcing, 362 •
Wright (W. J.), Greenhouses :• Their Construction and 

Equipment, 362

Anthropology and Archaeology:
Athens, British School at, Annual of the. No. xxi., 161
Jackson (J. W.), Shells as Evidence of the Migrations of 

Early Culture, 482
Spurrell (Dr. H. G. F.), Modern Man and his Fore­

runners, 4

Biology:
Anthony (Prof. R.), La Force et le Droit. Le Pretendu 

Droit Biologique, 63
Arrow (G. J.), The Fauna of British India, including 

Ceylon and Burma. Coleoptera. Lamellicornia, Part 
ii., 123

Berlese (Prof. A.), Insetti delle Case e dell’ Uomo e 
Malattie che diffondono, 164



Bonilla (J.), Origenes y Tendencias de la Eugenia 
Moderna, 364

Bonnier (Prof. G.), Name this Flower, 5
Brachet (Prof. A.), L’CEuf et les Facteurs de 1’Onto- 

gdn&se, 62
Calkins (Prof. G. N.), Biology. Second edition, 441
Calvert (A. S. and Prof. P. P.), A Year of Costa Rican 

Natural History, 323
Carpenter (Prof. G. H.)-, The Fauna of British India, 

including Ceylon and Burma. Works by Dr. G. A. K. 
Marshall and G. J. Arrow; The Biology of Dragon­
flies, R. J. Tillyard, 123

Coulter (Prof. J. M.), and C. J. Chamberlain, Morphology 
of Gymnosperms. Revised edition, 186

Crampton (Prof. H. E.), Studies on the Variation, Dis­
tribution, and Evolution of the Genus Partula, 148

Gibbs (L. S.), Dutch N.W. New Guinea. A Contribution 
•to the Phytogeography and Flora of the Arfak Moun­
tains, etc., 402

Guppy (H. B.), Plants, Seeds, and Currents in the West 
Indies and Azores, 162

Issei (R.), Biologia Marina, 482
Jeffrey (Prof. E. C.), The Anatomy of Woody Plants, 502
Jenkinson (Dr. J. W.), Three Lectures on Experimental 

Embryology, 62
Kirkpatrick (R.), The Biology of Waterworks, 264 .
Loeb (Dr. J.), The Organism as a Whole, from a Physico­

chemical Viewpoint, 441
Lull (Prof. R. S.), Organic Evolution, 441
Marshall (Dr. G. A. K.), The Fauna of British India, 

including Ceylon and Burma. . Coleoptera. Rhyncho- 
phora : Curculionidae, 123

Mullens (W. H.), and H. Kirke Swann, A Bibliography 
of British Ornithology from the Earliest Times to the 
End of 1912, Parts i. to vi., 183

Omer-Cooper (W.), The Fishing Village and other Writ­
ings (Literary and Scientific), 424

Schwarz (O. L.), General Types of Superior Men, 125
Seward' (Prof. A. C.), Jeffrey’s The Anatomy of Woody 

Plants, 502
Supino .(Prof. F.), Piscicoltura Pratica, 482
Taylor (J. L. B.), Handbook for Rangers and Woodsmen, 

44
Thompson (Prof. D’Arcy W.), On Growth and Form, 21
Thompson (H. S.), How to Collect and Dry Flowering 

Plants and Ferns, 283
Thomson (Prof. J. A.), D’Arcy W. Thompson’s On 

Growth and Form, 21
Thomson (Prof. J. A.), The Study of Animal Life.

Revised edition, 143
Thorburn (A.), British Birds. Vol. iv., 183
Tillyard (R. J.), The Biology of Dragonflies, 123
Wood (Dr. Casey A.), The Fundus Oculi of Birds, 

especially as viewed by the Ophthalmoscope, 322

Chemistry:
Allen’s Commercial Organic Analysis. Fourth edition. 

Vol. ix. Edited by W. A. Davis. With Index for all 
the Volumes, 443

Browning (Dr. P. E.), Introduction to the Rarer Elements. 
Fourth edition, 142

Clowes (Dr. F.), and J. B. Coleman, Quantitative 
Chemical Analysis. Eleventh edition, 304

Cohen (Prof. J. B.), A Class-book of Organic Chemistry, 
221

Cumming (Dr. A. C.), Practical Chemistry for Medical 
Students. Second edition, 221

Fort (M.), and Dr. L. L. Lloyd, The Chemistry of Dye­
stuffs, 22

Fryer (P. J.), and F. E. Weston, Technical Handbook of 
Oils, Fats, and Waxes. Vol. i., Chemical and General, 
381

Gardiner (J. H.), Browning’s Introduction to the Rarer 
Elements, 142

Hamilton (H.), Scientific Treatise on Smoke Abatement, 23
Henderson (Prof. L. J.), The Order of Nature, 262
Hillebrand (Dr. W. F.), Our Analytical Chemistry and 

its Future, 125
Jordan (E. O.), Food Poisoning, 383

Jorgensen (L), and W. Stiles, Carbon Assimilation, 464
Kingzett (C. T.), Chemistry for Beginners and School­

boys. Second edition, 424
Marshall (A.), A Short Account of Explosives, 282
Marshall (A.), Explosives. Second edition, vol. ii., 

Properties and Tests, 101
Molinari (Prof. E.), Trattato di Chimica Generale ed 

Applicata all’ Industria. Vol. i., Chimica Inorganica. 
Parte prima. Quarta edizione, 421

Morgan (Prof. G. T.), Fort and Lloyd’s The Chemistry of 
Dyestuffs, 22

Moureu (Prof. C.), Notions Fondamentales de Chimie
Organique. Cinq. Edition, 421

Patterson (Dr. A. M.), A German-English Dictionary for
Chemists, 144

Prideaux (Dr. E. B. R.), The Theory and Use of In­
dicators, 381

Ramsey (A. R. J.), and H. C. Weston, Artificial Dye­
stuffs : Their Nature, Manufacture, and Uses, 242

Scott (W. W.), and others, Standard Methods of Chemical
Analysis, 381

Tashiro (Dr. S.), A Chemical Sign of Life, 186
Tognoli (Prof. E.), Reagents and Reactions, Translated by

C. Ainsworth Mitchell, 421
Villavecchia (Prof. V.), and others, Treatise on Applied 

Analytical Chemistry, Translated by T. H. Pope.
Vol. i., 421

“Wellcome” Photographic Exposure Record and Diary, 
The, 444

Engineering:
Clark (A. G.), Text-book on Motor-car Engineering. 

Second edition. Vol. i., Construction; vol. ti., Design, 
102

Cunningham (Dr. B.), Hollings’s The Life of Sir Colin C.
Scott-Moncrieff, 505

Dover (A. T.), Power Wiring Diagrams, 341
Fol well (A. P.), Municipal Engineering Practice, 282
Franklin (Prof. W. S.), A Treatise on the Elements- of

Electrical Engineering. Vol. i., 341
Hollings (M. A.), The Life of Sir Colin C. Scott-Moncrieff, 

5°5
Hubbard (P.), Laboratory Manual of Bituminous Materials 

for the Use of Students in Highway Engineering, 24
Lee (J.), Telegraph Practice, 503
Malcolm (Dr. H. W.), The Theory of the Submarine

Telegraph and Telephone Cable, 201
Maycock (W. P.), Continuous-current Motors and Control 

Apparatus, 341
Moyer (J. A.), Steam Turbines. Third edition, 43.
Ruggles (Lt.-Col. C. L’H.), Stresses in Wire-wrapped

Guns and in Gun-carriages, 221
Russell (Dr. A.), Electrical Engineering, 341
Russell (Dr. A.), Reviews of Books by Dr. H. W. 

Malcolm and W. H. Timbie and Prof. H. H. Higbie, 
201

Timbie (W. H.), and Prof. H. H. Higbie, Alternating- 
current Electricity and its Applications to Industry. 
Second course, 201

Geography and Travel:
Alexander (P. F.), The Discovery of America, 1492-1584, 

283
Butler (F. Hedges), Through Lapland with Skis and 

Reindeer, 325
Chambers (C. Gore), Bedfordshire, 403
Chile, 83
Du Plessis (J.), Thrice 'through the Dark Continent, 127
Hissey (J. J.), The Road and the Inn, 223
Hutton (E.), Highways and Byways in Wiltshire, 463
Johnston (Sir H. H.), Du Plessis’s Thrice through the

Dark Continent, 127
Kennard (Lady), A Rumanian Diary, 1915, 1916, 1917, 

283
Lay (E. J. S.), The Pupil’s Class-book of Geography : 

Scotland; Asia, with special reference to India, 403
Stanford, Ltd. (E.), A Sketch-map of the Linguistic Areas 

of Europe, 27



Geology and Mineralogy:
Bonney (Prof. T. G.), Review of James Geikie: The 

Man and the Geologist, 461
Geological Department, Glasgow University, Papers from 

the, vol. iii., 1916, 103
Newbigin (Dr. M. I.), and Dr. J. S. Flett, James Geikie : 

The Man and the Geologist, 461
Seward (Prof. A. C.), Fossil Plants, vol. iii., 303
Young (Prof. R. B.), The Banket, 281

Mathematical and Physical Science :
Anderson (Prof. J. Wemyss), - Greene’s The Elements of 

Refrigeration, 401
Barrow (Isaac), The Geometrical Lectures of, Translated, 

etc., by J. M. Child, 222
Borchardt (W. G.), Revision Papers in Arithmetic, 162
Brunt (D.), The Combination of Observations, 162
Child (J. M.), Translation of the Geometrical Lectures of

Isaac Barrow, 222
Clapham (C. B.), Arithmetic for Engineers, 41
Cremona (L.), Opere Matematiche. Tomo terzo, 23
Dudeney (H. E.), Amusements in Mathematics, 302
Greene, jun. (Prof. A. M.), The Elements of Refrigeration, 

401
Hancock (Prof. H.), Elliptic Integrals, 324
Heath (T. E.), The Distances, Absolute Magnitudes, and

Spectra of 724 Stars, 223
Knobel (E. B.), Ulugh Beg’s Catalogue of Stars, 185
London Mathematical Society, Proceedings of the, Second 

series. Vol. xv., 103
Mallik (Dr. D. N.), Optical Theories, based on Lectures 

delivered before the Calcutta University, S3
Merrill (Prof. H. A.), and Dr. C. E. Smith, A First 

Course in Higher Algebra, 263
Milne (R. M.), Mathematical Papers for Admission into 

the Royal Military Academy and the Royal Military 
College, February-July, 1917, 144

Moss (H.), Heat-drop Tables. Absolute Pressures; Heat­
drop Tables, H.P. Gauge Pressures, 481

Naylor (C. H.), Correction Tables for Thermodynamic 
Efficiency, 481

Northrup (Dr. E. F.), Laws of Physical Science, 265
Palmer (A. R.), and J. Stephenson, Commercial Arith­

metic and Accounts. 2 parts, 41
Phillips (Dr. H. B.), Differential Calculus, 163
Ram (Prof. Atma), Problems in Dynamics (with Full 

Solutions) for the B.A. Students (Pass and Honours) 
of the Indian Universities, 263

Richardson (R. P.), and E. H. Landis, Fundamental 
Conceptions of Modern Mathematics. Variables and 
Quantities, 162

Usherwood (T. S.), and C. J. A. Trimble, Practical 
Mathematics for Technical Students. Part ii., 41

Whittaker (Prof. E. T.), A Treatise on the Analytical 
Dynamics of Particles and Rigid Bodies. Second 
edition, 363

Medical Science :
Armand-Delille (P.), and others, Le Paludisme Mace- 

donien, 243
Armstrong-Jones (Sir R.), Smith and Pear’s Shell-shock 

and its Lessons, 1
Bayliss (Prof. W. M.), Rodet’s Actions Physiologiques 

et Dangers des Courants Electriques, 24
Brend (Dr. W. A.), Health and the State, 82
Christensen (Dr. A.), Om Laegekunst hos Perserne, 444
Cobbett (Dr. L.), The Causes of Tuberculosis, together 

with some account of the Prevalence and Distribution 
of the Disease, 301

Godlee (Sir R. J.), Lord Lister, 501
Green (C. E.), The Cancer Problem. New edition, 143
Haldane (Dr. J. S.), Organism and Environment as Illus­

trated by the Physiology of Breathing, 241
Herbert (Dr. S.), An Introduction to the Physiology and 

Psychology of Sex, 163
Herring (Prof. P. T.), McCarrison’s The Thyroid Gland 

in Health and Disease, 202
Hildebrand (Lt.-Col. W. H.), The Cause, Prevention, and 

Treatment of Cancer and other Diseases, 483

McCarrison (Major R.), The .Thyroid Gland in Health 
and Disease, 202

Mansfield (Prof. W.), Histology of Medicinal Plants, 402
Martin (Prof. H. N.), The Human Body. Tenth edition, 

revised by Prof. E. G. Martin, 364
Rodet (J.), Actions Physiologiques et Dangers des 

Courants Electriques, 24
Smith (Prof. G. Elliot), and T. H. Pear, Shell-shock and 

its Lessons, 1

Metallurgy:
Metals, Journal of the Institute of, vol.' xvii. Edited by 

G. Shaw Scott, 84

Meteorology:
Mill (Dr. H. R.), and C. Salter, British Rainfall, 1916, 

483

Miscellaneous:
Cambridge, The Student’s Handbook to the University 

and Colleges of, Sixteenth edition, 265
Benoit (J.-R.), and C.-Ed. Guillaume, La Mesure Rapide 

des Bases Gdoddsiques Cinq, edition, 342
Bryant (V. S.), The Public-School System in Relation to 

the Coming Conflict for National Supremacy, 41
Byrd (J. W.), The Born Fool, 304
Cape Peninsula List of Serials. Second edition, 424
Caullery (Prof. M.), Les Universitds et la Vie Scientifique 

aux Etats-Unis, 483
Cook (A. K.), About Winchester College. To which is 

prefixed “ De Collegio Wintoniensi,” by R. Mathew, 442
Daniels (Dr. F.), French Scientific Reader, 504
Davis (H. V.), Food Gardening for Beginners and 

Experts, 3
Edison (T. A.), The Life-story of a Great American, 504
Education Reform, 61
Gerard (J. W.), My Four Years in Germany, 361
Grigg-Smith (Rev/T.), The Use of the Voice, 203
Jackson (M. T.), The Museum, 502
Kenyon (Sir F. J.), Jackson’s The Museum, 502
Kinne (Prof. H.), and A. M. Cooley, The Home and the 

Family, 3
Markham (Admiral Sir A. H.), The Life of Sir Clements 

R. Markham, K.C.B., F.R.S., 383
Paget (S.), Adolescence, 384
Priest (W. B.),'A Scheme for the Promotion of Scientific 

Research; Observations: an Appendix to the Scheme, 
484

Ramsay (J. G.), One Hundred Points in Food Economy, 3
Read (M. L.), The Mothercraft Manual, 3
Robertson (Prof. T. B.), The Utilisation of Patents for 

the Promotion of Research, 484
Tanner (Dr. J. R.), The Historical Register of the Univer­

sity of Cambridge, 403
Thompson (Prof. W. H.), Foods and their Relative 

Nourishing Value. Second edition, 283
Thorpe (Sir T. E.), Gerard’s My Four Years in Germany, 

361
Universities of the Empire, The Yearbook of the, 1916 

and 1917, 324
Ward (Sir A. W.), Founder’s Day in War Time, 64 .
Ward (Sir A. W.), and A. R. Waller, The Cambridge

History of English Literature. Vol. xiv., The Nine­
teenth Century, 141

Winslow (C. D.), With the French Flying Corps, 303
Wood (Prof. T. B.), The National Food Supply in Peace 

and War, 167

Philosophy and Psychology:
Branford (BA, Enock’s Can we Set the World in Order?, 

242
Deshumbcrt (M.), An Ethical System based on the Laws 

of Nature, Translated by Dr. L. Giles, 343
Drever (Dr. J.), Instinct in Man, 423
Enock (C. R.), Can we Set the World in Order?, 242
Keyser (Prof. C. J.), The Human Worth of Rigorous 

Thinking, 321
MacCurdy (Dr. J. T.), The Psychology of War, 423

I Maclver (Dr. R. M.), Community, 124



Melville (N. J.), Standard Method of Testing Juvenile 
Mentality by the Binet-Simon Scale, with the Original 
Questions, Pictures,' and Drawings, 103

Pringle-Pattison (Prof. A. S.), The Idea of God in the 
Light of Recent Philosophy, 462

Sinclair (M.), A Defence of Idealism, 342
Thompson (Prof. S. P.), The Quest for Truth, 243 
Whitehead (Prof. A. N.), The Organisation of Thought, 

Educational and Scientific, 321

Technology:
Pull (E.), The Munition Workers’ Handbook. Second 

edition, 343
Walker-Tisdale (C. W.), and W. E. Woodnutt, Practical 

Cheese-making, 204

Rhodes Trustees : Lord Lovat, O. Beit, and R. Kipling 
Appointed, 7g ; Recent Decisions of the, 79

Rice, Production and Uses of, 231
Rifle Attachment, A New, Col. Ely, 432
Ring Nebula in Lyra, Parallax of the, A. van Maanen, 313 
Rippon Collection of Insects, Shells, and Minerals, The, 

Presented by Lord Rhondda to the National Museum 
of Wales, 390

Ritchey’s Nova in N.G.C. 6946, Adams, 174
Road and the Inn, The, J. J. Hissey, 223
Rock, Composition of a, Diagrams Expressing the, Dr.

J. W. Evans, 419
Rome, An Elementary. School of Industrial Chemistry to be 

Established in, 398
Rooks and Starlings, Flights of, W. B. Hardy, 464 
Root Diseases in the West Indies, W. Nowell, 335 
Roots, The Acid Excretion of, H. Coupin, 219 
Rostro-carinate Flint Implements, Transition from, to the 

Tongue-shaped Implements of River-terrace Gravels, 
J. Reid Moir, 338

Royal : Anthropological Institute, Prof. V. Giuffrida-Ruggeri 
elected an Honorary Member of the, 409 ; Astronomical 
Society, The Gold Medal of the, awarded to J. Ever­
shed ; The Hannah Jackson Gift awarded to the Rev.

• T. E. R. Phillips, 429 ; Election of Officers and Council 
of the, 470; College of Physicians of Edinburgh, The 
Morison Lectures of the, to be Delivered by Dr. J. J. G. 
Brown, 516; of London, Forthcoming Lecture Arrange­
ments of the, 448 ; in Ireland, Schools of Surgery of the, 
Dr. W. Boxwell elected Professor of Pathology and 
Bacteriology in the, 478; of England, Sir A. A. Bowlby 
appointed Hunterian Orator for 1919, 409; Dublin 
Society, The Boyle Medal of the, Presented to .Prof. 
J. A. McClelland, 370; Flying Corps, Exhibition of 
Photographs by the, 112 ; Institution Christmas Lectures 
for a Juvenile Auditory, Prof. J. A. Fleming to Deliver 
the, 229 ; Institution, Dr. A. Keith appointed Fullerian 
Professor of Physiology at the, 269 ; Institution Lecture 
Arrangements, 288; Italian Oceanographic Committee, 
Objects and Work of the, Prof. G. Magrini, 152; 
Meteorological Society, The Symons Memorial Medal 
presented to Dr. H. R. Mill; Sir Napier Shaw elected 
President of the, 409 ; Microscopical Society, The, during 
the Great War and After, E. Heron-Allen, 438; Micro­
scopical Society, Election of Officers and other Members

. of the Council of. the, 469 ; Photographic Society, Ex­
hibition of the, 112; Society, Award of Medals of the, 
210, Society, Anniversary Meeting of the, 275; Report 
of Council, 27c: Presidential Address, Sir J. J. Thom­
son, 275 ; Medallists, 276; Society, Suggested Council of 
the, 190; Society of Arts, The Work of the, Sir H. 
Trueman Wood, 112

Rudler, F. W., Memorial to, in the University College of 
Wales, Aberystwyth, 378

Rumanian Diary, A, 1915, 1916, 1917, Lady Kennard, 283 
Ruston Launea asplenifolia, D.C., K. C. Mehta, 340

St. Andrews University: Impending Retirement of Prof. 
M'Intosh, 39 ; Prof. D’Arcy W. Thompson appointed to 

■ the Chair of Natural History, 119
St. Vincent, Agricultural Department of, Annual Report on 

the, 510
Saint-Michel-de-Maurienne, The Coalfield in the Neighbour­

hood of, W. Kilian, 519 i

Sakura-jima, The Great Eruption of, Prof. F. Omori; Prof. 
B. Koto, 35

Salaries for Teachers in Technical Institutions, Question of 
Improvement of, 438

Sands for Glass Manufacture, 368
San Juan Teotihuacan, Exploration of the Ruins of, 410 
Sarcosporidia, The Zoological Position of the, H. Crawley, 

250
Saturn, The Planet, 433
School : Inspection in England, H. G. Wyatt, 256 ; -Life in 

the Seventeenth Century, 442
Science: and its Functions, A. A. Campbell Swinton, 249, 

294 ; and other Humanistic Studies in Schools, 267 ; and 
the Cold-storage Industry, Prof. J. Wemyss Anderson, 
455; Applied to Industry, Dr. J. Horne, 259; as a 
Vehicle of Education, Prof. T. B. Robertson, 495; 
Ignorance of, in an Advertisement, J. Reid Moir, 309 ; 
in Industrial Reconstruction, 404: in Industry and the 
Sphere of Administration, Sir A. Keogh, 513 ; Industry, 
and Commerce in India, 245 ; Museum, South Kensing­
ton, Re-opening of the, 358 ; Neglect of, Committee on 
the, Report for the Year 1916-17, 267; Teachers, Asso­
ciation of, Meetings of the, 378

Science and Industry: Prof. G. T. Morgan, 22; Dr. M. 
Sadler, 159 ; Articles in the Evening Standard on, 170 ; 
in Australia, 388; in South Africa, Prof. J. Orr, 76

Scientific: and Industrial Research, 17; Research, Gift 
for an Institute in New Zealand for, Cawthron, 170; 
Knowledge, The Production of, Dr. C. E. K. Mees, 
344; Research, A Scheme for the Promotion of; 
Observations: An Appendix to the “Scheme,” W. B. 
Priest, 484; Workers, National Union of, Dr. N. R. 
Campbell, 464

Scientist’s Reference Book and Diary, The, 1918, 432
Scotland: Economic Geology of the Central Coalfield of, 

Area ii. (1917), 490; The Ethnology of. Prof. A. Keith, 
85; West of, Agricultural College, Courses at the, 
4°

Scottish: Marine Biological Association, Annual Report 
for 1916, 411 ; Meteorological Society, Council of the, 
349 ; Ship Canal, Projected, 287

Scott-Moncrieff, Sir Colin C., The Life of, Edited by M. A. 
Hollings, 505

Screw Gauges, 374
Scymnus capitatus, Life-history of, G. Arrow, 471
Sea : Anemones. Development of, Dr. J. F. Gemmill, 411 ; 

-Fisheries, The Exploitation of the, Dr. W. S. Bruce, 
and others, 514: -level, Use of Mean, as the Datum 
for E’evations, E. L. Jones, 312 ; -pens of the Siboga 
Expedition, 394: -urchin, Purple, Extension of the 
Range of the, W. F. Johnson, 471

Secondary Amines, Separation of the, Arising from the 
Catalytic Hydrogenation of Aniline, G. Fouqud, 399

Secondary-School: Examinations Council, Constitution of 
a, 58; and Advanced Courses, 413; The Place and 
Function of the, H. A. L. Fisher, 453 ; Schools, Ex­
aminations in, 45

Seed-testing Station for England and Wales : An Official, 
193 : a National, Opening of, 228

Seeds : Enclosed in a Stony Endocarp and their Germina­
tion, Capt. A. W. Hill, 33g ; Weed, Measures for the 
Prevention of the Importation of, 193

Seessel, Theresa, Research Fellowships at Yale University, 
398

Seismic Disturbances Connected with the Guatemala Earth­
quake, 514

Selborne Society. The. to be Incorporated, 369
Selection : Problem. The, Dr. R. Pearl, 53 ; Dr. W. H. 

Longley, 44; The R61e of, in Evolution, Prof. W. E. 
Castle, 285

Selenium, Heat Conductivity of, Determinations of the, 
E. D. Sayce. 279

Sex : -determination and Sex-differentiation in Mammals, 
F. R. Lillie, 270; Physiology and Psychology of, An 
Introduction to the, Dr. S. Herbert, 163; Ratio, The 
Control of the, Dr. O. Riddle, 468

Shafts. Whirling of, H. A. Webb, 231
Shap Minor Intrusions, The. J. Morrison, 277
Sheep, Plated Teeth of, T. Steel, 126
Sheffield University: Calendar of, 358; Installation of the
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Marquis of Crewe as Chancellor of, 497 ; Visit of Gen.
Smuts and Sir J. Jellicoe, 178

Shellac Derivatives, Imbibition Exhibited by Some, A. P.
Laurie and C. Ranken, 239

Shell-shock and its Lessons : Prof. G. Elliot Smith and 
T. H. Pear, 1, 64; Sir R. Armstrong-Jones, 66

Shells: as Evidence of the Migrations of Early Culture, 
J. W. Jackson, 482; The Ethnological Value of, 
Dr. A. C. Haddon, 482

Ships, u Invisible,” 153
Shore-crab, The Respiratory Organs of the, R. K. S. Lim, 

359 .
Shore-crabs in Distilled Water, Period of Survival of the, 

R. K. S. Lim, 259
Shrew, A Remarkable, J. A. Allen, 450
Siberian Civilisation, Origin of Early, Prof. G. Elliot 

Smith, 479
Siboga Expedition, Sea-pens of the, 394
Silica Bricks, H. Le Chatelier and B. Bogitch, 300
Silkworms, Special Characters Presented by Accidental, at 

Different Stages of their Development, A. Ldcaillon, 
278

Silurian Rocks, The Highest, of the Clun Forest District, 
L. D. Stamp, 419

Simpson, Martin, and his Work, T. Sheppard, 310
Siphonozooids of the Sea-pens, The, Miss C. Lightbown, 

259
Sissano : Movements of Migration withjn and through 

Melanesia, W. Churchill, 314
Slag, Blast-furnace, The Viscosity of, and its Relation to 

Iron Metallurgy, A. L. Feild, 373
Slide Rules, Design of Special, A. L. Jenkins, 331
Slums, The Abolition of, Lord Leverhulme, 431
Smell, The Sense of, A.. Durand, 519
Smoke Abatement, Scientific Treatise on, H. Hamilton, 23 
Snail, The Learning Process in the, Miss E. L. Thompson, 

374
Snails, Land, The Study of a Genus of, 148
Snook Apparatus, A Mobile, E. E. Burnside, 479
Snow in Tripoli and in Algeria, Frequency of, Prof. F. 

Eredia, 350
Soap Films in Solving Torsion Problems? Use of, Griffith 

and Taylor, 330
Social Reconstruction after the War, Dr. C. Addison, 71
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THE PSYCHOPATHY OF THE BARBED 
WIRE.

Shell-shock and Its Lessons. By Prof. G. Elliot 
Smith and T. H. Pear. Pp. xi+135. (Man­
chester : At the University Press; London : 
Longmans, Green, and Co., 1917.) Price 
2s. 6d. net.

TYE conditions of modern warfare, with its 
trench life, its sudden gas and bomb attacks, 

the extraordinary intensity of newly discovered 
explosives, their variety, and also their long- 
continued effects when directed against human 
beings in a life-and-death struggle, have created 
among our men at the front such an amount of 
nervous and mental tension that the war has dis­
closed manifestations never previously anticipated, 
and the appellation to some of these states of the 
term “psycho-neuroses ” is amply justified. These 
conditions are, however, rare in the trenches, 
although far from uncommon behind the lines, in 
the field hospitals, at the base, and especially at 
home. They occur also in labour battalions, and 
even among those who have never crossed the 
Channel. Nevertheless, we owe an inexpressible 
debt to all our menfolk in the line; they have suf­
fered long and endured many things with the 
dogged determination to win victory for liberty, 
social justice, and human brotherhood. The price 
we pay for deathless courage and for records of 
supreme self-sacrifice on the part of officers and 
men, who lay down their lives to guard our homes 
and to protect our and their own flesh and blood, 
implies an intense stress and strain, resulting in 
manjr instances in a complete breakdown of mind 
and body; yet the proportion of mental cases is 
not so large as might have been expected, although 
their number in the aggregate with so great an 
army is naturally high.

This little treatise of five short chapters, desig­
nated “ Shell-shock ”—it would have been more 
accurate, we think, to have-called it “War-shock,” 

for the conditions described have been witnessed 
in cases that have not been to the front—purposes 
to give an account of some of the nervous and 
mental states associated with the war, and it has 
several lessons to teach. Most noticeable is the 
changed relationship here accepted between the 
mind and the body, for in place of the usual psycho­
physical parallelism (of which Wundt was the 
chief pre-war exponent),, which affirms that there 
is no causal relation between the processes in the 
one series and those in the other, we now have 
the view put forward that there exists a reciprocal 
causal relation between the two—but with stress 
laid upon the psychical series. It is assumed by 
the authors that a cerebral disturbance (physical) 
is caused by an object through the organs of sense, 
which gives rise to a sensation (psychic), and this, 
when cognised, causes a feeling or an emotion 
with a conative tendency (psychic), resulting in 
some further cerebral disturbance (physical), which 
eventually results in a motor reaction. This, in 
short—-if the reviewer rightly interprets the mean­
ing implied—is the view taken by the joint authors, 
one of whom is a distinguished anatomist and the 
other a student of psychology, both being guided 
in their new field of experience by the able 
psychiatrist to whom the volume is dedicated.

The essay is characterised by three main 
features first, as stated, the tendency through­
out to magnify as the predominant partner the 
first element in the psycho-physical relationship 
and therefore tending to dwell, we think unduly, 
upon the value of suggestion, dream analysis,1 
hypnotism, “psycho-analysis,” and personal mag­
netism, nothing being said of massage, electricity, 
or bathssecondly, the great stress laid upon nur­
ture rather than nature, which shows the authors 
to be out-and-out environmentalists ; and thirdly— 
which does not appear to follow as a corollary 
from a disquisition upon “ shell-shock ”—the con­
stant effort made to convince the public of the 
necessity for reform in the treatment of the. insane, 
the urgent need for reconstructing the administra-

1 qee abo “ D^eam P<vchologv.” By Maurice Nicoll. (London : 
H. Frowde, and Hodder and Stoughton.)



ter upon which these depend being recessive, the 
diseases would not appear, therefore, until two 
similar hybrids, each possessing this character,, 
had intermarried. If the disease be rare, two 
such hybrids are not likely to meet unless they are 
of the same family, yet there exists a deeply seated 
defect which is highly hereditary. We have no 
definite knowledge of what is inherited; it may be 
the faulty nutrition of some ancestor, some “ in­
born error of metabolism ”; at any rate, it is 
some deeply ingrained defect only curable by 
extinction of the stock or by its repeated crossing 
with other more stable stocks.

We think, therefore, that the authors assert too- 
dogmatically that “ there is no anatomical, patho­
logical, or chemical evidence of inheritance in the 
cases of psycho-neuroses ” which they had 
treated. Surely this evidence would not be neces­
sary in order to prove the inheritance of disease, 
which is not ascertained by microscopic or chemi­
cal evidence. These conditions are known much 
more by perverted nervous action than by coarse 
structural lesions or chemical reaction, and we 
know that melancholia, epilepsy, paranoia, 
hysteria, and neurasthenia are not only inter­
changeable among themselves, but also definitely 
inherited, which indicates some deep underlying 
nervous defect. The reviewer is of the school 
which regards heredity as a great factor, and he 
believes there are few cases of shell-shock which 
do not inherit in their nervous system some locus 
resistentiae minoris, which has tended towards 
a breakdown at some age or other under 
the necessary stress. The comparison made by 
the authors between the heredity of tuberculosis 
and that of insanity is scarcely to the point, for in 
one instance the disease is of microbic origin, 
whilst in the other it is not. However, the 
authors are men of science who deny that there 
can be a true inheritance of any microbic disease, 
but observation and experience can best supply the 
test answer in regard to this, and there are few 
practical physicians who are not prepared to 
admit that the body in which the germinal plasm 
is lodged, if deeply affected by exhausting disease, 
may produce far-reaching effects upon this plasm, 
and consequently upon the offspring, so that a 

| lower resistance to disease, or a greater proclivity 
or susceptibility, is probably transmitted, and the 

I reviewer thinks it is not too much to affirm that 
1 this lowered resistance may be perpetuated—a 
i thesis which cannot to-day be denied.

The reviewer is scarcely in agreement with 
I the authors, who adopt so wholeheartedly the 

exclusively emotional origin of shell-shock as 
against the physical origin. That shell-shock is 
entirely of psychic origin and can be overcome by 
psycho-therapeutics is too sweeping a statement. 
In many, if not in most, of these cases there are 
physical weariness, fatigue, exposure, insomnia, 
exhaustion, and irregular meals—possibly also on 
occasion malaria and venereal disease; the re­
viewer has known these. Moreover, the state of 
the vital organs—the heart with its peripheral 
extensions, the lungs, and the alimentary system,

tion of English asylums for this purpose, and the j 
compelling want that exists for relaxing the [ 
Law of Lunacy, so that cases of insanity may be 
treated in the unconfirmed stages without the legal • 
certificate—the latter certainly an example of 
preaching to the converted, as there were two 
Bills before Parliament for this purpose at the 
commencement of the war, and the London 
County Council has since obtained the sanction 
of law for the treatment of mental illness during 
its early stages in the Maudsley Hospital, now 
employed for military mental cases.

It may be stated here that the authors show a 
lack of practical knowledge of the law as applied 
to the insane poor—in whose interests the book 
pleads—when they state that the granting of the 
reception order is conditional upon the friends of 
the insane poor visiting from the outside world. 
This reception order really only applies to private 
patients—the richer of the community—and the 
long experience of the reviewer recalls regulations 
to limit the number and frequency of visits to 
asylums for the insane poor rather than the j 
reverse. Nearly one-half of the essay is ; 
devoted to the third feature, and, as stated | 
in the introduction, the object of the volume j 
is to rouse a feeling against “the British attitude | 
towards the treatment of mental disorder.” 
Naturally, therefore, and also avowedly, the work 
is written for the general reader, and not for the 
medical practitioner,2 and so far as the experience 
ol the authors is concerned it is an exceedingly 
interesting essay; but we cannot subscribe to its 
views, especially in regard to heredity. We find 
this statertient: “ The war . . . has warned us 
that the pessimistic, helpless appeal to heredity so 
common in the case of insanity must go the same 
way as its lugubrious homologue which formerly | 
did duty in the case of tuberculosis. In the causa­
tion of the psycho-neuroses heredity undoubtedly | 
counts, but social and material environment count 
infinitely more.”

In the reviewer’s experience, which has been 
considerable with this class, a family history of 
insanity, epilepsy, paralysis, neurasthenia, or 
parental alcoholism has been obtained in 33 
per cent, of all cases of shell-shock, and 
probably the correct proportion is much higher. 
As those who investigate in this field of inquiry 
know, the admission of insanity occurring in the 
family is not readily made, owing to the stigma 
attaching to it, and pedigrees ascertained are of 
the briefest kind. In order to be of value the 
family history should not only enumerate all the 
members, but also embrace at least three 
generations. In the absence of this information 
it would be incorrect to state that shell-shock cases 
presented no neurotic family history. In regard 
to heredity we know that the interaction of any 
two sets of characters may be conditional upon 
the presence of some third one, such as sex, as 
in haemophilia, and in certain other diseases which 
appear in first-cousin marriages, and the charac-

- See also “ Psycho-nevroses de Guerre." By Drs. Roussy and Hermitte. 
(Paris: Masson et Cie.)



together with the condition of the great eliminat­
ing organs, the liver, kidneys, skin, and bowels— 
are abnormally affected by life at the front— 
factors which must control the psycho-physical 
connections.

We know that intellectual and emotional 
manifestations depend greatly upon changes in 
the blood, in the internal secretions, and in the 
vital organs, but the authors seem not to recog­
nise fully the implications connected with such 
physical changes, or they appear to underrate 
them, yet we have daily proof of their importance; 
witness the influence upon the emotions of visceral 
derangements, of changes in the circulation, or 
in the supply and distribution of blood to the 
great depurating organs. The brain must depend 
for its normal action upon the healthy co-operation 
of all the vital functions, and although the 
biological response of fear is of far-reaching im­
portance, mental influences are not always the 
predominating factors in the causation of shell­
shock, which may be more the result or the con­
sequence of physical changes. The highest 
intellectual and emotional powers by which well- 
balanced adjustments are reached and well- 
balanced feelings are maintained require a full 
flow of nervous energy from all the bodily organs 
acting with unimpaired harmony, and whilst 
mental influences, positive and negative—exulta­
tions and agonies—count for much in the 
soldier’s life at the front, the bodily state must 
not be neglected if the partnership is to prove 
effective. Robert Armstrong-Jones.

SCIENTIFIC HOME-MAKING.
(i) The Mothercraft Manual. By Mary L. Read. 

Pp. xviii + 440. (London : George G. Harrap 
and Co.) Price 55. net.

(2) The Home and the Family: An Elementary 
Text-book of Home-making. (“The Home­
making Series.”) By Prof. Helen Kinne and 
Anna M. Cooley. Pp. vi + 292. (New York : The 
Macmillan Co. ; London : Macmillan and Co., 
Ltd., 1917.) Price 3s. 6d. net.

(3) Food Gardening for Beginners and Experts. 
By H. Valentine Davis. Pp. vii + 44. (Lon­
don: G. Bell and Sons, Ltd., 1917.) Price 6d. 
net.

(4) One Hundred Points in Food Economy. By 
J. Grant Ramsay. Preface by Prof. W. D. 
Halliburton. Unpaged. (London: G. Bell 
and Sons, Ltd., 1917.) Price is. net.

(1) HTHE author of “The Mothercraft Manual,”
-L who is a director of the School of Mother- 

craft in New York, complains that the word 
mothercraft is coming into general use, especially 
in England, in a much narrower sense than 
it was intended to bear. Certainly the aim 
of her book is a wide one. It is, briefly, to make 
available to “ home-makers, present and prospec­
tive,” some of the wealth of knowledge gained 
by students of biology, hygiene, child-psychology, 
and other sciences bv translating it into the 
language of everyday life.

The early chapters deal with the evolution of 
marriage, the duties of the State and of parents 
so that reasonably early marriage may be pos­
sible, the establishing of the home on small means 
—a sense of humour is named as one of the 
chief essentials—-preparation for parenthood, and 
the present state of knowledge of heredity and 
eugenics.

The last sections are too much compressed to 
be of value in themselves, but a bibliography to 
each chapter is appended, and one of the avowed 
object? of the book is to enable the student to 
follow out in more technical works any of the 
subjects touched upon. The most advantageous 
age for parenthood is stated to be twenty- 
five to forty for the mother and “ over 
twenty-five ” for the father; “ two or three 
years ” should elapse between births; four 
children are required on an average to maintain 
the family, but ethical control on the part of 
the parents is the only method of limitation con­
sonant with the highest ideal of matrimony and 
with the welfare of the child.

The keynote to the section on growth and de­
velopment is, that to live fully the life normal to 
any particular stage is the best preparation for 
the succeeding one. Many charts and tables of 
normal physical and mental acquirement at 
different stages are given, and these will be useful 
as a guide to fresh observation.

The practical part of the book begins with a 
discussion of the health, habits, and general well­
being of the mother and the influence of these on 
pre-natal life. Much space is devoted to the 
actual care of the infant, and its daily, indeed 
hourly, regime from birth onwards is mapped out 
with meticulous care. In regard to the food 
tables our chief impression is that the stomach 
of the American infant must be very different from 
that of the kind of baby we are accustomed to 
if, at eighteen months, it is advisable to add to 
its dietary a puree of fresh or dried peas, celery, 
onions, or corn, or if the following is a “typical ” 
midday meal for a child of six: Half portion 
macaroni, one tablespoonful cooked cheese, four 
tablespoonfuls string beans, lettuce with oil and 
lemon-juice, bread and butter, and a raw apple ! 
The tables of food composition, however, are very 
clear and of general applicability.

The succeeding chapters deal with the education 
of the child in the home, and they follow in the 
main the now familiar principles laid down by 
Froebel, Stanley Hall, Prof. Dewey, and Mme. 
Montessori. The value of play as a factor in 
education is recognised, and we are glad to see 
that no great regulation of play, as distinct from 
games, is recommended. Abundant plavthings 
suited to the visuql capacity and muscular de­
velopment at each stage are enumerated, highly 
finished toys which leave nothing to the resource 
and imagination of the children being ruled out. 
Organised games should begin at about four years 
old, and can be used as a training in group-action, 
in competition, loyalty to a leader—in short, to 
lay the foundations of nearly all the civic virtues.



The place of story-telling, of music, and of the 
arts in home education is considered, and the 
book closes with a section on home nursing and 
first aid. Some of the illustrations are useful 
and interesting; others, such as a tableful of 
labelled bottles of unwholesome sweets, have 
rather an irritating effect.

(2) It is open to question whether it is well 
that the attention of young women should be 
concentrated too closely and continuously on the 
problems of home-making and child-rearing unless 
they have a definite prospect of marriage, or of 
putting the training to practical account in some 
other way. But a basis of general knowledge of 
the home-making arts is necessary to every 
woman. This, and the perception that there is 
a high standard to be reached, can be gained 
comparatively early in school life, perhaps best 
between the eleventh and fourteenth years. There­
fore we welcome very warmly an “ Elementary 
Text-book of Home-making ” by Prof. Helen 
Kinne and Anna M. Cooley, both teachers of the 
subject in Columbia University. The book, 
which is American in its setting, is written in 
story form, and is intended for use as a supple­
mentary reader in elementary schools. The 
directions for the sanitary arrangement of the 
house, the furnishing and cleaning of rooms, the 
care of the baby, and the preparation of food are 
clear and simple. Emphasis is laid throughout 
on the duty—and the means—of simplifying life 
and economising labour that a higher degree of 
mental health and physical efficiency may be 
reached by the maker of the home, as well as by 
its other inmates. The “typhoid ” fly has a chapter 
to itself, and an optimistic picture, published by 
permission of the Louisiana State Board of 
Health, shows a child, in the year 1920, gazing 
at a fly on the edge of its plate and asking in­
terestedly, “What’s ’at?” If anything could 
bring about so desirable a state of things in so 
short a time, it would surely be the dissemination 
of the terrifying figure on the next page of a fly 
the legs of which are festooned all over with 
germs “greatly magnified.”

(3) Vegetable culture has become a very im­
portant homecraft in these days, and this little 
book, “Food Gardening for Beginners and 
Experts,” will be found a useful guide. It gives 
very simple directions and diagrams for arrang­
ing a plot- or garden in three sections, so that 
each is heavily manured and limed once in three 
years. Tables show the proper rotation of vege­
tables for each section, and brief instructions are 
given for the culture of each kind. A calendar 
of garden operations is appended, but no guidance 
is given as to the probable differences of 
time for seed-sowing in various parts of the 
country.

(4) “One Hundred Points in Food Economy” 
is stamped with the approval of Prof. Halliburton, 
and in these days of tabloids it may make some 
appeal. We quote one “point”: “Food substi­
tutes are not to be despised. Why? Because 
many of them are equal, or better, than the food 

they are intended to substitute, but, on account 
of ignorance, prejudice, or habit, they may not be 

I so popular.” Why should anybody write English 
1 like that? M. R. T.

SPECULATIVE ANTHROPOLOGY.
j Modern Man and His Forerunners: A Short Study 
■ of the Human Species, Living and Extinct.

By H. G. F. Spurrell. Pp. xi + 192 + illustra­
tions v. (London : G. Bell and Sons, Ltd., 
1917.) Price 75. 6d. net.

{T may be at once admitted that the author of 
this book is a daring and original thinker, 

! who has used man, ancient and modern, as a stalk- 
। ing-horse to cover a series of essays dealing with 

the origin and fate of man and of man’s highest 
। form of modern civilisation. The author, had he so 
I chosen, is well qualified to write a book on modern 
j man and his forerunners; he has made notable 
' contributions both to anatomical and to medical 

literature; as a physician he has resided in South 
America and West Africa. Indeed, the very best 

I parts of his book are those in which he records 
i his studies of the habits and psychology of apes 
, and monkeys. His interests, however, are 

centred, not on the anatomical features of species 
of man and ape, but rather on those mental 
characters which come into action when in­
dividuals become grouped in herds and com­
munities.

Dr. Spurrell pictures three selective phases in 
modern man’s evolution. In the first and earliest 
phase man’s struggle was with his environment, 
the fittest individuals surviving. In the second, 
that of primitive communities, the struggle was 
with other communities; “The object of such a 
community,” says Dr. Spurrell, “is not to pro­
mote the survival of the fittest, but to fit as many 
as possible to survive,” In the second phase 
selection was no longer individualistic. In the 
third phase, when primitive communities have 
become welded into nationalities by the intro­
duction of those conditions of life to which the 
author would restrict the term “civilisation,” the 
form of selection again changed. “At the begin­
ning of civilisation the individual method of 
selection again came into play. Individuals with 
a greater capacity for civilisation had a greater 
chance of surviving and leaving children to carry 
on their qualities.” Civilisation tends to favour 
the survival of the rapacious, selfish individual. 
“The basic weakness in civilisation,” writes Dr. 
Spurrell, “lies in the deeply rooted predatory 
instinct in human nature.”

From such quotations it will be seen that Dr. 
Spurrell is not optimistic about our future. “The 
ultimate extinction of man is, of course, as in­
evitable as was that of the innumerable species 
with whose remains geological strata are packed,” 
is a sentence from the last page but one. Yet 
the author has many clever and mordant state­
ments to make. “ It is the fittest armies which 
survive war, not the fittest individuals.” “Civili­
sation is essentially a slavery, the need of money 
being its whip.” “What the masses want when



they profess themselves socialists is ease without 
effort.” “The advertisement of cheap and pain­
less substitutes for war has been a recurring 
feature in the cycles of civilisation.” We suspect 
that the author has a sense of humour hidden away 
somewhere and that perhaps he does not really 
mean all he says.

IDENTIFICATION OF PLANTS.
Name this Flower: A Simple Way of Finding 

out the Names of Common Plants without any 
Previous Knowledge of Botany. By Prof. 
Gaston Bonnier. Pp. xii + 331 + plates 64. 
(London and Toronto : J. M. Dent and Sons, 
Ltd. ; New York: E. P. Dutton and Co., 1917.) 
Price 6s. net.

THE desire to know the names of wild flowers is 
very widespread and by no means confined to 

those who take any particular interest in botanical 
science. For such as these there has been no 
easy book of reference. The simple books have 
all been written on botanical principles, and the 
science of plant classification underlies almost 
every so-called popular treatise.

Prof. Gaston Bonnier has fully realised this, and 
in producing his book, “Name this Flower,” has 
achieved a really useful purpose. At first the 
botanist may be tempted to scoff and consider it 
a wasted effort, for the construction of the admir­
able keys must have been a most laborious work. 
But a little study reveals its great value, and a 
test with such difficult plants as sea holly or teazel 
shows how thoroughly the work has been done.

In writing the book Prof. Bonnier was largely 
influenced by the philosopher Ernest Bersot’s 
“ Letter on Botany,” published among his “Reflec­
tions of a Moralist.” “Botany,” he says, “is 
one of the most deceitful of sciences. As flowers 
are so- charming one imagines that it also must 
be charming; but how soon one is disillusioned ! 
And why? Ah, why? Because the savants have 
thought about themselves and not about us. They 
have wished for a science complete in itself; and 
they have put each thing in its place without 
troubling to ascertain whether it would be easy 
for other people to find it there-. How many 
times have I tried to become a botanist, and 
each time I have been vanquished.”

Prof. Bonnier, by his exhaustive keys, well 
illustrated by line drawings^ enables anyone to 
find out the names of plants without knowing 
anything of botany or of the principles of classifi­
cation. The value of the book is enhanced by 
sixty-four plates of coloured illustrations, which 
represent the plants sufficiently adequately. A 
good deal of botanical and general information 
is also packed into the book, and it is very well 
indexed. Anyone using Prof. Bonnier’s book 
carefully could scarcely fail to find that in so doing 
he had not only learnt the names of plants, but 
was also being impelled on the high road to 
become a botanist.

English students should be grateful to Prof. 
Boulger for this translation of Prof. Bonnier’s 
excellent book.

taken of anonymous communications.

Unusual Rainbows.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for 

opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is

The very interesting diagram sent to Nature for 
August 30 (p. 525) by Mr. Allan Low seems to exhibit 
a complete system of direct and reflected rainbows. 
The falling raindrops would be flooded with the direct 
light of the sun, forming the usual pair of bows. They 
would also be flooded with the light reflected from 

1 the surface of the sea; if the sea is not ruffled this 
I latter light would be directed from a fairly concentrated 
I image of the sun, below the horizon. Thus it should 
I show another pair of bows, the common axis of which 

is the prolongation of the line from the observer to 
this image of the sun; as that line points above the 
horizon, these bows should be more than a semicircle 
in extent. When the surface of the sea is ruffled, the 
blurred image of the sun will be so large that the 
colours in the bows will overlap, and only a broad white 
bow will appear, which would not be noticed. Fog 
bows are white for a different reason. The two sys­
tems of bows meet at points which must be equidistant 
from the sun and its image; for bows of the same 
radius these points must be on the horizon. The alti­
tude of the ■ anti-sun, the radius of the bow 
drawn to the horizon, and the horizon form 
a right-angled spherical triangle; thus the sine 
of half the angle between two bows where 
they intersect on the horizon is equal to the sine of the 
sun’s altitude divided by the sine of the radius of the 
bow. With Mr. Low’s estimated figures this would 
bring out the radius rather too small. J. L.

Cambridge, August 31.

The arcs of the third and fourth bows, so well 
described by Mr. Low in Nature of August 30, are, I 
think, undoubtedly due to the sun reflected from the 
ocean behind the ship.

Around a centre O describe two circles with radii 
of 42 mm. and 52 mm. respectively. Then 7 mm. 
above O draw a horizontal line. This will represent 
the horizon, and the portions of the circles above this 
will be ’ the primary and secondary bows due to the 
direct light of the sun. On a line from O, perpen­
dicular to the horizontal line, take another point P, 
distant 14 mm. above O, and describe circles about P 
with radii as before. The portions of these circles 
above the horizontal line will be the primary and 
secondary bows due to the reflected sun. It will be 
found that the figure thus obtained is very similar to 
that, given by Mr. Low, except that he saw only small 
portions' of the third and fourth bows. But I believe 
the sun’s altitude must have been greater than 70, for 
with that height only about one-sixth of the vertical 
radius of the primary bow would be below the horizon, 
and in his diagram about one-third is cut off. I have 
taken the radii of the primary and secondary bows as 
about 42^ and 52°, in round numbers.

Invermay, Hyde Park, Leeds, August 31.
C. T. Whitmell.

There seems to be a simple explanation of “An 
Unusual Rainbow” described by Mr. Low in Nature 
of August 30. If the sea was sufficiently calm there 
would be, from the point of view of the raindrops 
causing the rainbow, a real sun 70 above the horizon 



and also a mock sun 7° below it, caused by reflection. 
The primary and secondary bows caused by the latter 
as source would occupy exactly the positions indicated 
in the sketch with the appropriate colour arrangement. 
As the intensity and definition of the mock sun, good 
at grazing incidence, would fall off rapidly as the angle 
increased, only the lower part of the bows would be 
distinctly visible; this also is suggested in the sketch. 
The calmness of the sea is not specifically mentioned, 
but seems to be implied by the other weather condi­
tions stated. F. W. Aston.

South Farnborough, August 31.

There was observed over the Medway estuary on 
August 18 (7.15 p.m., B.S.T.) an extremely brilliant 
'rainbow. In addition to secondary bows concentric 
with the primary (all less than a semicircle), there was 
seen a bow of considerable brightness having an arc 
greater than a semicircle. This “anomalous bow’’ 
appeared to be of the same radius as the primary 
bow, had its colours in the same order (i.e. red outer­

most), and cut the horizon at the same point. It was, 
in fact, the remainder of the circle of which the 
primary arc formed a part.

The bow in question presumably originated from the 
image of the sun reflected in the still water of the 
foreground, and thus the right-hand end of the primary 
bow, .which stretched overland, was unaccompanied 
by the eccentric arc. The phenomenon sho.uld not be 
an uncommon one, yet I do not remember to have 
observed it previously. W. Neilson Jones.

Grain, Kent, August 18.

The Sounds of Gunfire.
The recent correspondence in the Times referring 

to the audibility of the reports at great' distances 
induces me to record my experiences here. I have a 
garage, built of corrugated iron and lined with match­
board. It stands on a concrete base, and the floor is 
cemented. Its dimensions are 20 ft. by 10 ft., by 15 ft. 
to the ridge. I can hear the sounds of the guns inside 
the building on day's when they are inaudible 
outside. When audible outside they are considerably 
accentuated within.

The same thing occurs in the case of a smaller shed, 
of similar construction, about 100 yards away.

A structure of corrugated iron and wood upon a 
concrete base appears to act as a resonator, collecting 
and intensifying the sounds. It might be possible to 
record the sounds on wax cylinders (phonographically) 
by using an abnormally large megaphonic trumpet 
directed towards the source of the disturbance.

C. Carus-Wilson.
Strawberry Hill, Middlesex, August 27.

'^EDUCATION AND INDUSTRY.
URING the early part of 1916 the Higher 

Education Sub-Committee of the Education 
Committee of the London County Council devoted 

; a great deal of time to interviewing representative 
employers with the view of obtaining their views 

i on the efficiency of the work done in the various 
types of educational institutions under its control, 

1 and a frank discussion of the relations which 
, should exist between the education given in them 

and industrial and commercial life. The results 
of these interviews are summarised in a report 

I recently presented to the Council, which has 
roused a good deal of comment in the Press, much 
of it of a very superficial character.

Most of those interviewed were concerned with 
the distribution and transport of goods or with 
financial undertakings, but, in addition to these, 

j three groups of employers dealing with what may 
be said to be the three main London manufactur- 

. ing industries, engineering, printing, and the 
chemical trades', were also interviewed.

While the inquiry was generally directed to the 
possibility of establishing a closer relationship 
between education and industry than at present 

' exists, the main lines on which it proceeded may 
be summarised under four heads :—

(1) The methods adopted by business men for 
recruiting their staffs and the qualifications de­
manded from applicants.

(2) General defects in the education given by 
the schools as revealed by the experience of busi­
ness men.

(3) The possibility of greater assistance being 
given to employers in making a suitable selection 
and in providing better material.

(4) The encouragement given by business men 
to further education of their staffs, and the desira­
bility or otherwise of compulsory further educa­
tion.

With the criticisms of the representatives of 
commerce we do not propose to deal beyond re­
marking that they are largely criticisms of the 
character and moral produced by the schools, and 

I the most sweeping of them have been shown by 
the events of the last three years to have very 
slight foundation. For many of the others the 
conditions of employment, and particularly of the 
methods used for selecting employees, which in 
too many cases pay far too little attention to the 
selection of the really able and intelligent boy 

: and far too much to personal influence, are much 
to blame. If a boy in his last years at school 
feels that someone whom he knows will get him 
into a post and that it matters very little whether 

| he does his school work well or badly, he has little 
j encouragement to put forth the best that is in 

him.
The engineering group of trades forms the most 

important group of manufacturing industries in 
the London area: few people realise that nearly 
three-quarters of a million persons are dependent 
upon it.

The representatives of this group showed a 
refreshing belief in continued education; they all



felt that elementary-school education is insufficient, 
and that education and workshop practice should 
go hand in hand; they expressed a decided opinion 
that to be effective any scheme of continued educa­
tion for the ordinary boy must be compulsory, so 
as to protect the good employer. In this group 
of trades the provision for technical education 
hitherto made has been more complete than in 
any other, and it is in this group that the country 
has best held its own against foreign competi­
tion.

As regards the curriculum of the technical 
schools, recommendations were made to widen the 
scope of the training to include the colloquial 
teaching of foreign languages and some econ­
omics. The question of costs and estimates also 
needed attention.

It was stated that the ever-increasing demands 
of the industry called for a larger supply of suit­
ably trained men, and that every chance should 
be given for the best men to reach the highest 
institutions, which should be well equipped and 
well staffed.

The representatives of chemical industries were 
not so completely in accord with each other. The 
practical man was inclined to think that works 
experience, aided by technical classes, was suffi­
cient ; the university-trained man believed that 
nothing short of a full university training was of 
much use. The industry was said to need three 
distinct classes of workers : the research assistant, 
the foreman and technical chemist who super­
vises the manufacturing operations, and the semi­
skilled or unskilled labourer who does the routine 
work. The first class has found less employment 
in England than in Germany or America, and this 
was said to be due to several causes. In Germany 
research is subsidised and encouraged by the 
State to an extent quite unknown in England, and 
the chemical industry is in the hands of large 
firms, who are willing and can afford to 
incur expenditure upon research. In England, 
on one hand, teachers are said to be too little 
in contact with industry, and, on the other, manu­
facturers expect too much from the young chemist, 
and do not realise that until he has had some busi­
ness experience he cannot be reasonably expected 
to produce startling improvements.

The printing trade group of employers also are 
believers in technical education, and they referred 
to the value of the research work in connection 
with the photo process industry which has been 
carried out at the Photo-Engraving School at 
Bolt Court.

As a result of these conferences two important 
proposals are made by the sub-committee—(i) to 
create an Appointments Sub-Committee, which 
shall do for the secondary and elementary schools 
what the Apnointments Boards are now doing for 
the universities; and (2) to form consultative com­
mittees of experts chosen by the Council for 
various branches of commerce and industry to 
advise the Council upon the equipment of institu­
tions and upon the distribution, development, and 
modification of courses of instruction relating to 

the industry concerned. Such a committee is 
already in existence for the printing trades, and 
committees are to be formed for the engineering 
and chemical trades. If only the right persons 
are chosen, and if the Council pays proper atten­
tion to their recommendations, this step should 
prove fruitful of good results.

There is an uneasy feeling abroad that the pre­
sent Council is not really in earnest in regard to 
this matter of technical education, and that many 
of its influential members do not look upon educa­
tion as a profitable investment which will make 
large returns, but rather as something which they 
must perforce appear to attend to in order to keep 
faddists from troubling. The old Technical 
Education Board, which had a somewhat indepen­
dent existence and did a great work for technical 
and scientific education in London, came to an 
end when the Council became the Education 
Authority in 1904. Since then the claims of 
technical and scientific education have been much 
in the background; the able officer who advised 
the Board in such matters was quietly shunted; 
and there has been a tendency to restrict unduly 

; expenditure on equipment and, under the plea of 
concentration, to hinder the development of insti­
tutions doing good work.

When the Technical Education Board went out 
i of existence plans had been prepared for an insti­

tute of technical optics, and these were left in a 
forward state to be carried out by the new 
authority, but under one plea or another their 
execution was repeatedly postponed. What this 
postponement has meant will only be known in 
years to come, when the full story of the present 
world-conflict can be told. Now, under the stress 
of national need, steps have been taken, but it 
will yet be some time before they can produce 
their full effect.

Similar remarks apply to provision that was 
contemplated for the erection and maintenance of 
technical institutes to serve North-East and South- 
East London. Both these much-needed schemes, 
providing for important industrial areas, have 
been under discussion for more than ten years, and 

। we believe that plans have actually been prepared 
for the necessary buildings and equipment, but 
from one cause or another nothing has as yet 
been done in either case to carry them out. It 
is to be hoped that the new consultative com­
mittees will not be used as an excuse for further 
delay.

The root of the whole difficulty lies in the fact 
that the average member of the Council has little 
belief in education, and, if anything, less belief 
in the value of science; and until this attitude of 
mind is altered no amount of new machinery is 
likely to bring about improvements of any 
value.

There are indications that the necessity for en­
couraging research is likely to be more appreciated 
in the future than it has been in the past. It is to 
be hoped that in making important staff appoint­
ments, especially appointments to principalships of 
large technical schools, more attention will be 



paid than hitherto to proved ability of this char­
acter; that the staffs of technical institutions 
should be not merely allowed, but expected, 
to undertake original research; and that 
they should not be so overburdened with other 
duties as to leave them little time and energy for 
such work.

n NATIONAL WORTH OF CHEMICAL 
LABORATORIES. (

WE have on several occasions during the past 
few months directed attention in these | 

columns to the strenuous efforts America is now 
making to take the fullest advantage of the oppor­
tunity afforded by the present condition of things 
in Europe to improve and enlarge such of her 
industries as are directly dependent upon chemis­
try. On all sides we see the evidence of her 
determination to render herself independent of 
the hold which Germany, by means fair or foul, 
has sought to obtain over her, to the detriment 
of her commercial development. But energetic 
and far-sighted American manufacturers have even 
a wider outlook than the supply of their home 
markets. They are out for wresting from Ger­
many the pre-eminence she has hitherto been able 
to secure by combinations and financial arrange­
ments of a shady complexion in the markets of 
the world, and there is no question that the 
industrial magnates of Germany are now seriously 
alarmed at the prospect. The recent political 
crisis in Germany is a sure sign of this fact, and 
the industrial and military autocracies have still 
further cemented their union in the effort to meet 
it. The present struggle will inevitably develop I 
into an economic warfare of the most bitter and j 
relentless character. All this is clearly foreseen 
by all the more important industrial communities. | 
The very method by which Germany is conducting 
her share of the war is an indication of what she 
intends her economic policy to be in the immediate 
future.

In an address delivered at the dedication of the 
chemical laboratory of the University of Okla­
homa, reproduced in our contemporary, Science 
(July 6), Prof. W. A. Noyes, of the University, of 
Illinois, has admirably defined the relation of the 
research laboratories of the American universities 
to the coming, struggle. They are the training 
schools in which the prospective combatants must 
receive the equipment upon which success alone 
depends. Economic warfare, in the long run, is 
a far more complicated business than a military 
campaign, and its ultimate and permanent triumph 
rests upon many factors. But, under modern con­
ditions, it fundamentally depends upon the efficient 
application of scientific principles and upon the 
aptitude to turn the knowledge gained by scientific 
research to practical account.

Prof. Noyes illustrates these facts by examples, 
familiar enough to all who are cognisant of the 
course of industrial development during the past 
six or seven decades, but which cannot be too 

often dwelt upon. They are lessons to be in­
stilled into each succeeding generation, and which 
they must never be allowed to forget. He begins 
with the creation of the Giessen laboratory, and 
traces its influence upon the growth of scientific 
chemistry all the world over, and its special in­
fluence upon the development of applied chemistry 
in Germany. Incidentally he contrasts the dif­
ference in the trend of events in England. We 
had an enthusiastic and inspiring teacher in Hof­
mann, actuated by the spirit and example of 
Liebig, who had unquestionably a powerful stimu­
lating effect here; but much of the good seed fell 
upon stony ground so far as it permanently affected 
the character of our chemical industries, and 
the stimulus of Hofmann died with his recall to 
Berlin. The manner in which we threw away our 
opportunity in discarding the new industry which 
Hofmann and the associates he gathered round 
him created is one of the saddest stories in our 
economic history. We are now realising only too 
bitterly what the loss of that industry has meant, 
not only to our manufacturing supremacy, but also 
to the rapid and successful prosecution of the war. 
The moral of this lesson will, we may hope, not be 
lost upon the young community to which it is 
addressed.

Prof. Noyes then rapidly deals with these ques­
tions as they affect his own countrymen. He 
points to the extraordinary development in the 
means of instruction in chemistry which the United 
States has witnessed in the course of a generation, 
to the spread of admirably equipped schools for 
higher instruction and research, and to the grow­
ing recognition on the part of the industrial com­
munity of the importance of scientific training in 
the conduct of manufacturing operations. But the 
full fruition of such efforts is, as with us, occa­
sionally impeded by unwise legislative action, and 
Prof. Noyes gives examples of such action on the 
part of Congress, apparently at the instigation of 
persons acting in the interests of foreign firms. 
The practices of these firms are in direct contra­
vention of the principles of the Sherman law, 
which forbids combinations intended to prevent 
real competition in the manufacture of staple pro­
ducts. But these combinations are deliberately 
fostered by the German Government, and branch 
establishments of powerful German firms settled 
in America are avowedly working against the 
spirit of the law in the effort to strangle the 
rapidly growing development of American 
chemical industry. There is an amusing story of 
how a characteristic instance of Teutonic bullying 
was effectually checked by a manufacturer who 
was largely concerned in the production of 
American bromine. The proverbial astuteness 
of our American cousins is frequently 
more than a match for the somewhat clumsy 
blundering of their German competitors. Show 

1 a firm front to the bully and he speedily collapses.
But America wisely learns what she can from her 
enemies, assimilating the good and rejecting the 

! bad, in her determination to organise the world 
' on the basis of justice instead of force.



SOME RECENT DANISH MEDICO- 
HISTORICAL WRITINGS.1

URING the last few years there has been a 
widespread revival of the study of medical 

history in many countries, and a considerable 
number of professorships have been founded to 
teach a branch of the curriculum which is con­
sidered by many to be invaluable from an educa­
tional point of view. Some medico-historical 
societies have also arisen in France, America, 
and England, and, judging by their literary out­
put, work is going on very actively. The small 
but highly intellectual country of Denmark is not 
behind the others, as is seen in the issue, under 
the direction of Prof. Vilhelm Maar, of the 
University of Copenhagen, of an important series 
of small monographs which we have before us. 
Up to the present fourteen of these have been 
published and cover a wide field of medical, his­
torical research. They are the work mostly of 
Danes, chiefly of the University of Copenhagen.

Thus Finnur Jdnsson (i)x professor of Northern 
philology, gives an interesting account of various 
diseases in northern Scandinavia and Iceland in 
ancient times, of particular importance being his 
statements as to the wide geographical distribu­
tion of leprosy, small-pox, pulmonary and mental 
diseases. There would appear to be no records 
of syphilis, and, indeed, venereal diseases 
generally were but little known.

Kristian Carde (2) has written a short account 
of the relation of the medieval bedell to medicine, 
and in particular to the practice of surgery. The 
exposition of the doctrines on the origin of mental 
diseases in the classical period has been ably 
carried out by Dr. J. L. Heiberg (3). Dr. Ernest 
Wickersheimer'(4), the well-known librarian of 
the Academy of Medicine in Paris, continues the 
studies on the treatment of hydrophobia by sea­
water which he had published some years pre­
viously. A very exhaustive account of trephining 
in primitive times comes from the pen of Dr. 
S0ren Hansen (5), and is well illustrated. Ample 
justice is done to the fairly extensive literature 
extant on the subject. Dr. K. K. K. Lunds- 
gaard (6) deals with the well-worn theme of the 
history of spectacles and eye-glasses, and brings 
the facts well up to date. In the seventh 
brochure Dr. J. W. S. Johnsson writes with 
knowledge and humour on medieval quacks and 
their advertisements.

Chr. Barfoed (8), in the compass of eighty­
eight pages, has managed to dig deeply into the 
question of the laying on of hands in its religious 
and therapeutic aspects from ancient to modern 

1 “ Medicinsk-historiske Smaaskrifter.” Ved Vilh“lm Maar. (K^ben- 
havn : Vilhelm Trvdes Forlag.) (i) Finnur Jonsson : “ La-gekunsten i 
den nordiske Oldtid ” : 1912. (2) Kristian Car</>e : “ B</»ddel og Kirurg ” ; 
1912. (3) J. L. Heiberg: “Sindssygdom i den c1assi«ke O'dtid”; 1913.
(4) Ernest Wickersheimer: “ Hundegalskab og Strandbade”: 1913. (5) 
St^ren Hansen : “ Primitiv Trepanation” : 1913. (6) K. K. K. Lundsgaard : 
“ Brillernes Historic”: 1013- (7) J-W. S. Johnsson: “ Lidt om lande-
farernes og >aegernes Reklame i ./Eldretid ” ; 1914. (8) Chr. Barfoed :
“ Haandspaalaeggelse ” ; 1914. (9) Carl Jul. Salomonsen: “ Asklepios’
Helligdom pa Kos”; 1914. (10 and n) “Felix Platters Ungdom- 
serindringer, skildringer fra Basel og Montpellier i Reformationstiden, 
oversatte og udgivne af Thora Gertz”; 1915. (12) Axel Garboe:
“ Enhj</>rn ingen ” ; 1915. (13) Jul. Wiberg: “ Kriselaeren i oldtidens 
Medicin”: 1916. (14) E. Ingerslev: “Ambrosius Rhodius og hans
Hustru”: 1916.

times. The practice of the royal touch in Eng­
land from Edward the Confessor to Queen Anne 
is dealt with at some length. Charles II. seems 
to have carried out this royal duty with great 
assiduity, for, at the .rate of 3700 a year, he 
touched 92,102 sick persons between 1660 and 
1682. After 'George I. the practice fell into dis­
repute in England. The relationship of “ laying 
on T’ to Christian Science and its extraordinary 
modern dissemination is also dealt with.

Carl Jul. Salomonsen (9), the eminent professor 
of general pathology in Copenhagen, deals in his 
own characteristic way with the island of Cos 
and the home of Hippocrates, basing his work 
on the remarkably successful excavations carried 
out by Rudolf Herzog in 1902, which have added 
immensely to our knowledge qf this insular home 
of the medical art.

One of the largest of Prof. Maar’s series is a 
translation of Felix Platter’s autobiographical 
reminiscences of his youth (10 and n). Platter, as 
is well known, was one of a medical family of the 
name who added great lustre to the town of 
Basel in the Middle Ages. He himself was in 
practice there for a large part of the sixteenth 
century, and after his return from Montpellier 
was one of the first to dissect the human body 
and to. teach the Vesalian anatomy. His auto­
biography, including as it does his journey to 
Montpellier and his study there, is an important 
contribution to the history of the time of the 
Reformation.

Of less purely medical interest is Axel Garboe’s 
(12) work on unicorns and their relation to exist­
ing animals like the narwhal. Dr. Julius 
Wiberg (13) gives an elaborate account of the 
doctrines held among the ancients as to the 
causes, onset, and termination of crises and 
critical days in diseases—a subject which modern 
medicine has not yet unravelled in its entirety. 
The series closes with a small book by the late 

I Prof. Ingerslev (14) on Dr. Ambrose Rode, a 
German doctor who practised first in Copenhagen 

| and then in Christiania in the seventeenth cen- 
I tury.

Prof. Maar is to be congratulated on having 
gathered together such an interesting amount of 
original material, and when more peaceful times 
come again it is to be hoped that he will be able 
to keep the historical flame burning in that small 
Scandinavian country to which we are bound by 
so many ties over so many centuries. W. B.

NOTES.
According to the Chemist and Druggist, Prof. E. 

Buchner, director of the Chemical Institute of Wiirz- 
| burg University, and Nobel Laureate in chemistry for 

1907, has been killed in action on the Western front.
Senor Augusto Villanueva, Banco de Chile, San­

tiago de Chile, has accepted the position of representa­
tive and corresponding member of the Ramsay Memo­
rial Committee for Chile, and is taking steps to pro­
mote the objects of the memorial in Chile bv the forma­
tion of a local committee and in other ways. 
The Ramsay Memorial Fund now amounts to 



21,428/. 1 is. 6d. Further donations can be sent to the 
honorary treasurers, Lord Glenconner and Prof. Collie, 
at University College, London (Gower Street, W.C.i).

The Martell scholarship of the Institution of Naval 
Architects, which is of the annual value of 100Z. and, 
subject to the regulations, tenable for three years, has 
been awarded to Mr. H. C. Carey, of Chatham Dock­
yard. The Earl of Durham prize of the same institu­
tion has been awarded to Mr. H. D. Leggett, of Ports­
mouth Dockyard.

We learn from the Scientific American that a series 
of handbooks is to be published by the U.S. Geological 
Survey giving for the various military divisions of the 
country, in a compact form, information relating to 
their physical features, leading industries, transporta­
tion lines, and other matters of interest to the Army. 
The preparation and editing of the volumes have been 
entrusted to the committee on physiography of the 
U.S. Geological Survey.

According to a report in L’Echo du Commerce for 
August 18, certain tests which were made some time 
ago with a view to the use of fuel made from olive 
residues gave such satisfactory results that the 
Tunisian Government, which has already commenced 
manufacturing the fuel in the form of briquettes, is 
about to increase its production. A tramway company 
and other important firms will use this fuel in their 
electric power stations.

We regret to learn that 2nd Lieut. H. L. Foster, of 
the Royal West Kent Regiment, was killed on June 7. 
Mr. Foster was the son of the most distinguished hor­
ticulturist of his time, the late Mr. Charles Foster, 
who was for some years the head of the Horticultural 
Department of University College, Reading. He was 
educated at the Reading Collegiate School, and under­
went the horticultural training at the Royal Horticul­
tural Society School at Wisley. He was appointed 
assistant horticultural instructor under the Kent Educa­
tion Committee, 1913, an appointment which he held 
until September, 1914, when he joined his Majesty’s 
Forces. He obtained a commission in 1916, after 
having been severely wounded at the battle of Loos. 
Although still young, Mr. Foster proved himself one 
of the most promising of the younger horticulturists, 
and his death is a severe loss to the world of horticul­
ture.

Dr. J. R. Tosh, lately assistant professor and lec­
turer on zoology in St. Andrews University, has fallen 
(July) in Mesopotamia from “heat-stroke,” when gal­
lantly doing his duty. Dr. Tosh was a distinguished 
student, and after graduating in arts devoted himself, 
as became one in touch with the Dundee Museum 
from boyhood, to zoology. He carried out, very early 
in his career, fisheries’ work at the old St. Andrews 
Marine Laboratory, and further developed a great apti­
tude for teaching. He then became a science teacher 
in schools, and carried out various researches, such as 
the investigation on the salmon of the Tweed, for the 
Fishery Board, making at the same time a collection 
of its parasites for a subsequent notice. He also 
studied the development, life-history, and economic 
aspects of the pearl shells. Later he was ap­
pointed marine zoologist to the Queensland Government, 
with special reference to the pearling industry, and he 
did much good work on Thursday Island. When he 
returned in 1905 he was made assistant professor and 
lecturer in his alma mater, and ably performed for 
nine years the duties as a popular demonstrator, 
skilled in all the modern technique and a great favourite 
with the students. He returned again to Australia to 
develop the pearling industry on lines of his own, 

coming home just as the war broke out to form a 
company on the basis he had outlined, but the absorb­
ing interest in the war arrested progress. He then 
joined the field forces, and was suddenly cut off as 
mentioned, to the loss of science and the pearling 
industry.

Mr. Donald Maclennan, whose death was an­
nounced in Nature of August 30, laid the foundation 
of a very profound knowledge of the shorthorn and 
other breeds in the Black Isle district of Ross-shire. 
Failing to make both ends meet in his native land, he 
emigrated in 1871 to the Argentine. Having made a 
small fortune as a stockman, he decided in 1881 to 
return to Scotland, with the view of paying off his 
debts and thereafter devoting his life to improving the 
hitherto neglected native Argentine cattle. About 1867 
steps were taken to raise the standard of the scrub 
cattle of Texas, Colorado, and other North American 
States, with the result that for some twenty years 
the breeding of improved types of cattle was a great 
industry in the south-western and western States of 
the Union. But in course of time cattle ranges prac­
tically disappeared in North America. Thanks largely 
to Maclennan, as cattle ranges disappeared in the 
United States, improved breeds of cattle made their 
appearance in the Argentine. But for this the supply 
of sufficient meat for the Army in France and for 
home consumption would have been extremely difficult. 
In July the wholesale price of the best class of Argen­
tine beef was 3Jd. per lb., i.e. ijd. less than in New 
South Wales. Maclennan thoroughly realised the 
kind of animals required to improve the descendants 
of the cattle originally introduced into South America 
by the Spaniards. He trusted more to make and per­
formance than pedigree, and being extremely con­
scientious, he was trusted by the Argentine breeders, 
and so completely gained the respect and admiration 
of British stockmen and others he had dealings with 
that at a memorable gathering at Perth in 1914 Lord 
Lovat, in the name of his many friends, presented him 
with his portrait.

Few Augusts of recent years have been so un­
summer-like as the month which has just closed, and 
the weather conditions were almost continuously rainy 
and cool, whilst the winds have been stormy, amount­
ing at times to the full force of a gale. During the 
latter half of the month cyclonic disturbances traversed 
Great Britain almost daily, the wind incessantly back­
ing and veering through south .and west. At South 
Kensington, the observing station of the Meteoro­
logical Office, the highest temperatures observed 
throughout the month were 770 on August 23 and 750 
on August 7. On some days towards the close of the 
month the thermometer at the health resorts failed to 
touch 6o°, even at Hastings, Falmouth, and Bourne­
mouth. The Times of August 31 and September 3 
gives an account of a dull and wet August. It states 
that the month had an excessive rainfall over the whole 
country, the rain measurements being almost as heavy 
as in 1912, the wettest August on record. In many 
parts of England and Ireland the aggregate rainfall for 
the month amounted to more than double, and at some 
places in the west to nearly three times, the average. 
At the headquarters of the British Rainfall Organisa­
tion in Camden Square the total of 3-99 in. was not so 
large as in the August of last year, but at Kew Ob­
servatory the total of 4-08 in. was larger than in any 
August since 1912, or, with that exception, since 1881. 
At Wandsworth Common the total of 4-66 in. was more 

| than double the average, and was larger than anything 
! recorded since 1912, although it was not quite so large 
| as in the August of 1903. The highest temperatures 
j are said to have occurred in Scotland and the north 

of England, where at the close of the first week the ther­



mometer exceeded 8o°, registering 84° at Nairn. At 
Kew the highest temperature was 750, and at Hampstead 
730. Temperature is said to have been much more 
favourable than in August, 1912, when the thermo­
meter failed to rise above 700 at any but a few scat­
tered places in England, and at many places in the 
northern and western districts it failed to exceed 65°.

Symons's Meteorological Magazine for August con­
tains a short account of the unusually heavy and 
persistent rain in the south-east of England between 
July 29 and August 4. In London the rainfall for 
the six days amounted to 3-78 in. More than 7 in. 
fell at a number of places : at Canterbury (St. Thomas 
Hill) the measurement was 10-31 in.; at Maidstone 
8-09 in.; at Kingston Rectory 7-51 in.; at Teynham, 
Kent, 7-32 in.; and at Margate 7 05 in. These amounts are 
in many cases said to have been quite unprecedented. 
In the three days, from July 30 to August 1, the 
rainfall measured 6-18 in. at Maidstone, 5-82 in. at 
Canterbury, and 5-58 in. at Meopham. A more de­
tailed account is promised in “British Rainfall, 1917.” 
In July the rainfall over the whole of the British Isles 
was only 69 per cent, of the average; in England and 
Wales it was 76 per cent. Correlations of the several 
meteorological elements are being studied with the 
view of securing long^period forecasts, and the maga­
zine contains a short account of correlations between 
the temperature at South Orkneys and the rainfall in 
the Argentine Republic, by N. A. Hessling. With two 
years’ interval between the temperature and the rainfall 
the correlation is negative, whilst with three and a half 
years’ interval the correlation is positive. It is sug­
gested that the negative correlation may be explained 
by the annual ice, and the positive correlation by ice 
which has broken away from the permanent ice-barrier, 
the greater thickness of this ice explaining the longer 
interval. Similar reasoning is followed for correla­
tions between temperature at Stykkisholm in Iceland 
and Jacobshavn in Greenland and the rainfall at 
Albany, N.Y., with two years’ interval; there are also 
similar correlations for Paris, Greenwich, and Ponta 
Delgada.

In the Times for August 27 Dr. xAndrade continues 
the discussion on the sound of gunfire introduced by 
Mr. Sleggs’s letter (see Nature for August 23, 
p. 513). Referring to the work of Prof. Mach 
and more recent writers, he remarks that “ the 
sound produced by a high-velocity gun, as heard 
in front of the piece, is double, consisting of 
a sharp crack, which is very distressing to the 
-ear, followed at an interval (which for the bo^iounder 
may be two or three seconds if the listener is in the 
line of fire) by a dull boom, which is the true sound 
•of the firing of the piece. This boom is a much duller 
and heavier sound, which shakes buildings, but does 
not hurt the ear. The sharp crack is not produced 
by the gun directly, but by the shell during its flight, 
and then only if the initial velocity of the shell exceeds 
that of sound, as is the case with all modern guns. . . . 
The interval between the two sounds is greatest in 
the line of fire; as one walks to a flank it becomes less 
and less, until finally only one sound, that of the 
gun itself, is heard, the same sound that is heard 
behind the gun. The zone within which the double 
sound is heard is bounded by lines from the gun, 
making an angle of somewhere about 45°-65° on 
either side the line of fire, varying with the initial 
velocity of the shell and also with the angle of elevation 
at which it is fired.” Dr. Andrade points out that this 
shell-wave accounts for the fact that for an observer 
some distance in front of the batteries taking part in a 
bombardment the noise is much more trying to the ear 
than for one an equal distance to the rear of the 

batteries, quite apart from the noise of the enemies’ 
guns. Owing to the shell-wave being directed, and 
also originated, in the air well above such obstacles as 
trees and houses, it carries farther than the gun-wave, 
and is often the only sound heard of the enemies’ guns, 
the true noise of the discharge of the piece being lost 
if the gun is far back behind the enemies’ lines.

In his paper on “Masks and Acting," published as 
No. 7 of Occasional Publications of the Classical Asso- 

i ciation, Dr. F. B. Jevons remarks that while of late 
years classical scholars, both of Oxford and Cambridge, 
have paid increasing attention to anthropology as well 
as to the classics, it is surprising how little discussion 
has been devoted to the possibility that there may be 
some connection between the use of masks in the per­
formance of savage mysteries and in the performance 
of the Greek drama. Outside Europe masks and act- 

1 ing are part of the commemoration of the dead, and 
also form an element in the worship both of vegeta­
tion spirits and of theriomorphic spirits. A presump­
tion is thus raised that similar rites were used in 

1 Greece, and that these three types of observances 
eventually gave rise to tragedy, comedy, and the satyric 
drama. This is corroborated by the mummers’ plays 
of England and modern Greece, and if the conjecture 
be accepted, these mummers’ plays spring from the 
same source as did Greek comedy, and, like it, inherit 
their masks and acting from prehistoric times.

The Journal of the Gypsy Lore Society now appears 
(vol. viii., part. 3) after unavoidable delay caused by 

i the war. The chief contribution to this number is a 
paper on “ English Gypsy Folk-tales and other Tradi­
tional Stories,” collected by Mr. T. W. Thompson, who 
by long intercourse with branches of the tribe has 
acquired a remarkable familiarity with their manners 
and customs. Many gipsy folk-tales have already been 
collected by Campbell, Groome, Sampson, Leland, 
Hall, find others, and the material seemed to have 
been fully gathered. Mr. Thompson has now dis­
covered some old gipsies who possess a hitherto un­
known stock of traditions, and during six months he 
recorded no fewer than sixty marchen, drolls, and 
lying tales hitherto unknown. From the instalment of 
his collection now published he is perhaps inclined to 
over-estimate the value of this new material, many of 
the tales being little more than trivial anecdotes. But 
there is much of substantial value, such as the fine 
tragical story of “The Robber and the Housekeeper ” 
and a gipsy version of “ Jack and the Beanstalk.” Mr. 
Thompson appeals to students of folk-tales for assist­
ance in collecting parallels to the incidents with a 
view to the publication of the entire collection at a 
future time.

In the Veterinary Review for August (vol. i., No. 3) 
Capt. Frank Chambers, A.V.C., states that evidence 
has been obtained that animal trypanosomiasis cap 
be and is spread in tsetse-free areas by the agency 

I of biting flies, of which the Tabanidae are the worst 
offenders. This number also contains a further series 
of abstracts of papers, which is such a valuable feature 
of this journal.

An address to nurses delivered by Dr. Mercier to 
the nursing staff of The Retreat at York in 1909 has 
been issued in booklet form (“The Ideal Nurse,” The 
Mental Culture Enterprise, 329 Fligh Holborn, W.C.i, 
price is. 3d. net.). While written primarily for the 
mental nurse, it contains a number of hints and 
suggestions which would be of value to any nurse, 
and these are presented to the reader in an attractive 
form.

The Brooklyn Museum Quarterly for April, which 
has just reached us, contains a brief but interesting 



account of the nesting habits of the Sooty albatross 
of South Georgia by Mr. R. C. Murphy. During a 
four months’ stay in South Georgia Mr. Murphy found 
plenty of nests of these birds, though all but three 
were inaccessible, being placed on the ledges of un­
scalable cliffs, sometimes as much as 700 ft. up. In 
one nest which he examined he found a male brooding 
a downy chick, and succeeded in photographing both. 
The coloration of the head of the latter is conspicu­
ously different from that of the adult, and recalls that 
of the Emperor penguin. This particular family was 
brought back, and is now mounted in the Brooklyn 
Museum. Judging from the photograph given of this 
group, it does not excel as an example of the taxi­
dermist’s art.

The forty-eighth annual report of the trustees of the 
American Museum of Natural History for 1916 has 
just been issued. Beautifully illustrated and admir­
ably compiled, it is certain to arouse considerable in­
terest among those concerned with the management 
of museums all the world over. In spite of the war, 
we are glad to note, the trustees have decided to pro­
ceed with their scheme for the addition of a new wing, 
which is to be called the Court of Ocean Life, and it 
is to be “ the most complete and beautiful museum 
unit in the world.” It is to include a “ Hall of Fishes,” 
a great whale gallery, a gallery for the reptiles of the 
world, and above this a “ Hall of Dinosaurs.” The 
building is planned, in short, on the lines of the 
famous Oceanographic Museum at Monaco. Since, 
owing to the war, public funds are not available for 
this great work, the trustees have appealed to the 
generosity of the public, who, as usual, have responded 
promptly and liberally. But a sum of 400,000 dollars 
yet remains to be collected to complete the 1,000,000 
dollars which must be raised to complete the work.

A brief but most admirable memoir of the gorilla 
which died lately in the Dublin Zoological Gardens 
is given by Prof. G. H. Carpenter in the Irish 
Naturalist for August. This animal, a female, lived 
in the gardens three years and four months, the 
longest period through which a gorilla has survived 
in captivity in the United Kingdom. Though less 
interesting and friendly than most of the chimpanzees 
which have lived in Phoenix Park, “ Empress ” was 
always docile, but she resented any attempt at 
nursing or being carried about, even by her keeper. 
But she showed a. great affection for a young male 
chimpanzee, which was her constant companion. For 
a brief space, while the chimpanzee was unwell, she dis­
played great anxiety, and tried to nurse him as though 
he were a sick child, pillowing his head on her body. 
During her games with “Charlie” she was in the 
habit of drumming with her fists on her breast, as 
a kind of challenge. She not only rarely lost her 
temper with him, but indeed showed towards him 
something like subservience, even giving up, without 
protest, food that he was greedy enough to covet. 
But she was always less active than her fellow­
captive, and could never be induced to leave her cage 
with him for a ramble, though all kinds of induce­
ments were held out to her to do so. The length of 
life in captivity attained by the Dublin specimen 
seems to have been exceeded only by the female which 
lived in the Zoological Gardens at Breslau nearly 
seven years. Three most excellent photographs add 
greatly to the value of this history.

After five months’ suspension, we are glad 
to receive the second number of the Ke-w Bulle­
tin for this year. This number is mainly occu­
pied by a careful revision of the difficult fungus 
genus Phomopsis, which has long been imper- 

| fectly known, and the present account, by Mr. W. B. 
Grove, which deals with the British species, will be 
of great value to mycologists, both in this country and 
in the United States. A second article, on “Tree 
Labels at Kew,” gives a detailed description of the 
treatment of the descriptive card labels, by celluloid 
varnish, for the purpose of resisting exposure to 
weather and also of avoiding the use of glass.

In his address on the social, educational, and scien­
tific value of botanic gardens, delivered at the dedication 
of the laboratory building and plant-houses of the 
Brooklyn Botanic Garden on April 19, 1917, Prof. J. M. 
Coulter made some interesting remarks on funda­
mental and practical science, the two phases sometimes 
referred to as pure and applied science. With refer­
ence to the general impression that pure science holds 
no relation to public welfare, and that applied science 
serves our needs, Prof. Coulter points out that only 
by pure science is applied science kept alive and pro­
gress made possible. To neglect the former would be 
like wanting children and eliminating parents, or 
like some “practical” men who would praise the 
practical electric light and forget the unpractical, be­
cause unseen, power-house. To this power-house may 
be likened scientific research, which generates the 
energy we apply in developing what may be called the 
machinery of our civilisation.

In a report on the work of the Imperial Institute 
presented to the new Executive Council, some account 
is given of the investigations that have been completed 
into the composition value and commercial prospects 
of a variety of raw materials derived from some 
twenty-four countries in the Overseas Empire. In 
Egypt flax-growing is being extended, and a sample 
of flax straw has been valued in Belfast at from 200!.- 
220I. per ton. In normal times such flax would be 
worth 60Z. per ton. In Seychelles, ajowan, Camm 
copticum, and the mosquito plant are being cultivated 
with success as sources of antiseptic thymol, which 
used to be imported into this country from Germany. 
Another matter of interest relates to the important 
clove industry of Zanzibar and Pemba, whence last 
year a record crop of cloves was obtained. In recent 
years the trees have been attacked by a disease which 
could not be traced to any fungus or insect pest; and 
it has now been found, as a result of an examination 
at the Imperial Institute, that the soils in which the 
affected trees were growing have become acid and 
deficient in lime and phosphates, through neglect of 
proper cultivation, and appropriate remedial measures 
have been suggested for trial.

Of modern contributors to Italian scientific and 
general literature, probably few have shown so much 
versatility as Aldo Mieli. A list of Mieli’s writings, 
dealing with the period 1906-16, has now been pub­
lished (Florence: Libreria della Voce, 1917, pp. 64). 
Born at Leghorn on December 4, 1879, Mieli gradu­
ated at Pisa in chemistry in 1904. He afterwards 
studied under Ostwald, and assisted in the department 
of chemistfy at the University of Rome, obtaining the 
rank of privatdozent in 1908. He acted as chief 
editor of the Rivista scientifico-industriale of Florence 
during part of the years 1907-9, and was also editor 
of the Italian section of the Belgian periodical, Isis, 
suspended at the outbreak of war. In addition, he 
edited the natural science section of the Rivista per la 
storia critica delle scienze mediche e naturali, as welt 
as a series of “ Classics of Science and Philosophy," 
published at Bari (Society tipografica editrice barese). 
He also wrote a large number of papers, as well as 
book reviews, for the leading Italian scientific journals, 
and a list of these is included in the pamphlet before 



us. Among the subjects dealt with are chemistry, 
physics, history of science., including Roman and 
Greek history, politics, philosophy, and music.

Meteorologists and physicists who are interested 
in the subject of globular lightning will find two papers 
by Prof. Ignazio Galli, published by the Pontificia 
Accademia Romana dei Nuovi Lincei in 1916 and 
during the present year, of great value. The pheno­
mena present themselves under such varied guise that 
some physicists are inclined to doubt altogether their 
actual existence, preferring to regard what is seen as 
the result of an optical illusion produced by the light 
of the discharge. Prof. Galli, in addition to an his­
torical account of older references to the subject, going, 
back to classical times, has collected from the appro­
priate scientific literature a large number of modern 
observations. These are well classified according to 
the various appearances presented and will form a 
very convenient source for comparison and reference. 
The writer of this note may, perhaps, be allowed to 
put on record an observation of his own. Some years 
ago, when driving with a friend, he was overtaken 
by a violent thunderstorm accompanied by torrents of 
rain. When the storm was at its worst a vivid flash 
of lightning was immediately followed by a terrific 
clap of thunder; on looking up against the driving rain 
each of us saw, on a small hill about half a mile in 
advance, a luminous globe the angular diameter of 
which was rather less than that of the moon, and 
the colour of which was that of the positive glow in a 
carbon dioxide vacuum tube. This persisted for nearly 
five seconds and then suddenly disappeared.

Mr. Leo Wallerstein is the author of an interest­
ing and comprehensive paper entitled “ Enzymes in 
the Fermentation Industries ” in the Journal of the 
Franklin Institute for May and June. A general out­
line is given of the wide field over which enzyme 
activity ranges, from the decomposition of urea by 
urease to the coagulation of the blood by thrombase 
on exposure to air. Stress is laid on the conditions 
characteristic of optimum enzyme activity, viz. the 
specificity of enzymes, the importance of temperature 
and reaction of the solutions in which they act, and 
their colloidal nature. It is pointed out that enzymes, 
although of importance industrially mainly as decom­
posing agents, are naturally of equal importance 
synthetically, as they serve to build up the tissues of 
the animal body and of plants. Mr. Wallerstein gives 
a detailed account of the brewing process from the 
point of view of the enzymes concerned. In the 
malting of the barley grain the reserve food material 
of the endosperm is rendered available by the oxydase, 
amylase, protease, etc., secreted by the embryo. In 
the mash-tun the starch is degraded to maltose and 
dextrin by the action of the amvlase, whilst the 
proteases effect changes in the proteins present. 
Finally, in the fermentation of the sterile wort with 
yeast the chief enzyme action is the decomposition of 
the sugar into alcohol and carbon dioxide by means 
of zymase. It was discovered by the author that 
beer can be made chill-proof (when kept on ice beer 
becomes cloudy, owing to separation of protein matter) 
by addition of a very small proportion of pepsin to 
the sterilised wort. The power of the yeast cell when 
provided with sugar, ammonium sulphate, and in­
organic salts to synthesise albumen has been employed 
in Germany, where large quantities of yeast are so 
prepared and used as a cattle food.

It is more than seven years since the date of 
the last disastrous flood which inundated Paris 
and left a record in height surpassing any­
thing since the year 1658. Although the in­

tervals between the graver visitations of this kind 
seem to be increasing, yet the Parisians have not 
failed to recognise the inevitability of their recurrence 
and the necessity of preparation for them. Shortly 
after the floods of January, 1910, a commission was 
appointed for the purpose, under the presidency of the 
late M. Picard, and a few months later a report was 
issued containing its recommendations. Some of these 
have already been carried into effect, but the more im. 
portant are,still under consideration, partly on account 
of their magnitude and cost, and partly on account 
of the war. In January last year the French Govern­
ment brought forward legislative proposals, which 
included the widening of La Monnaie channel in Paris 
itself and the deepening of the Seine between Suresnes 

j and Bougival, at a total estimated cost of 67,346,000
francs, or nearly 2,700,000/. A deviation of the Marne, 
by means of a canal from Annet to Epinay, though 
recommended by the commission, is not regarded at 
the moment as a feasible proposition. It is calculated 
that the works proposed to be carried out 
will effect a lowering in flood height of rather 
less than half a metre, say 18 in. The 
period required for the;r execution is at least 
seven years. Operations will involve the moving of 
a section of the Paris-Orleans Railway and the build­
ing of a new quay wall opposite the Cathedral of Notre 
Dame. We are indebted for these particulars to an 
article in the Engineer of July 6.

The Times Engineering Supplement for August 31 
contains an account of the Australian Transcontinental 
Railway, which is now practically completed. This 
railway runs from west to east, and for the first time 
puts Western Australia in direct railway communication 
with the other States in the Commonwealth. It will 
reduce by two or three days the time required by 
passengers and mails to travel between Great Britain 
and the eastern .States of Australia. Among other ad- 

. vantages, it will tap the resources of a stretch of 
country having great productive possibilities, and it also 
possesses strategic importance. The line runs from 
Kalgoorlie, in Western Australia, to Port Augusta, in 
South Australia—a distance of about 1051 miles, and 
its course is roughly parallel to the coast of the Great 
Australian Bight, but always well aw.ay from it. The 
highest elevation attained is 1354 ft. The standard 
gauge of 4 ft. 81 in. is adopted. .The railway is de­
signed for high-speed running, and when the ballasting 
is complete the journey between Kalgoorlie and Port 
Augusta should fie made in about twenty-four hours.

Until quite recently the semi-Diesel, or hot-bulb, 
type of oil engine for marine purposes was considered 
to be suitable for comparatively small powers per 
cylinder. Recent modifications in design have brought 
this type into favour for powers up to 130 brake-horse- 

! power per cylinder. The Beardmore engine—described 
in Engineering for August 24—has four cylinders, each 
11 in. diameter by 15-in. stroke; working on the two- 
stroke cycle, it develops 160 brake-horse-power at 
280 revs, per min. It is particularly suited to consume 
fuels ranging from o-8 to 0-9 specific gravity, but can 
be adjusted to use either slightly lighter or heavier 
oils. The low speed of revolution is conducive to high 
propeller efficiency. The engine is directly reversible 
by means of compiessed air, and requires no discon­
necting clutch between the engine and the propeller. 
For a typical British coaster, 75 ft. long, the 160 brake­
horse-power engine weighs 145 cwt.; the weight of 
the complete installation, including fuel tanks, floor 
plates, pipes, etc., is 14 tons, and the engine-room 
bulkheads are 15 ft. apart. One thousand gallons of 
fuel can be carried, and this quantity gives the vessel 

: an acting radius of 750 nautical miles.



OUR ASTRONOMICAL COLUMN.
Solar Radiation and Terrestrial Meteorology.—• I 

In view of the evidence obtained by Abbot as to short- j 
period changes in the intensity of solar radiation, | 
Mr. H. Helm Clayton, of the Argentine Meteorological ; 
Service, has investigated the possible coincidence of | 
these variations with atmospheric changes on the I 
earth (Smithsonian Miscellaneous Collections, vol. 
Ixviii., No. 3). Comparison was first made with 
temperature observations at Pilar, in Central Argen­
tina, and afterwards, as regards both temperature 
and pressure, at a number of widely distributed 
stations. The pressure correlation was found to be 
the reverse of that of the temperature. In the tropical 
regions the temperature rises and falls in unison with 
the changes of solar radiation, but follows the solar 
changes by about two days; following a rise of tem­
perature, the pressure falls, reaching a minimum 
between the second and third day after the solar 
change. On the succeeding day the. pressure attains 
a maximum in the temperate region and the tem­
perature a minimum. Four to five days after the 
solar changes there is a minimum of pressure in the 
Arctic Circle near the 6oth parallel in both hemi­
spheres, and a maximum of temperature in the 
oceanic centres of low pressure like that near Iceland. 
These results are interpreted as indicating a trans­
ference of air from the tropics to high latitudes, 
probably in the upper layers. Analysis of the solar 
variation suggests a period of about twenty-two days, 
which was also shown by the fluctuations of tempera­
ture at Buenos Aires during the same period. Con­
tinued observations of solar radiation are regarded 
as being of great importance for meteorology.

Proper Motion of the Great Andromeda Nebula. 
—Prof. Barnard has recently given an account of his 
attempts to detect proper motion of the great nebula 
in Andromeda (Astronomical Journal, vol. xxx., 
No. 20). The nucleus of the nebula is about 2" to 3" 
in diameter, but it is so strongly condensed that under 
good conditions it can be bisected with almost the 
same accuracy as the comparison stars. In 1898, in 
the hope of ultimately detecting motion of the nebula, 
Prof. Barnard began a series of measurements with 
respect to three small stars which seemed to have no 
connection with the nebula. The observations were 
repeated in 1909, and again in 1915-16, but notwith­
standing the lapse of eighteen years, no displacement 
could be detected. Previous measurements by other 
observers are somewhat discordant, but appear to show 
that no considerable motion has occurred during the 
past eighty years. The individual measures by Prof. 
Barnard show that the parallax must be beyond the 
reach of ordinary micrometer work. In the course of 
these observations the place of the nova of 1885 was 
carefully examined, but nothing was seen in this posi­
tion.

The Lunar Eclipse of July 4.—During the total 
phase of the eclipse of the moon on July 4-5, 1917, 
it was remarked by several observers that the bright­
ness of the disc was sensibly greater near the limb 
than towards the centre. It has been suggested by 
M. A. Nodon that this appearance may possibly indi­
cate a feeble luminosity of the surface of the moon 
(L'Astronomie, August). An experiment which ap­
pears to support this view is described by M. Nodon. 
A brass ball about 10 cm. in diameter was placed in a 
dark box, of which only one side was open, and was 
viewed in a feeble light; the appearance observed was 
that of a disc brightest at the centre. On the other 
hand, in the case of a sphere which was uniformly 
coated with a slightly phosphorescent substance, the

luminosity was greater at the edges than at the centre. 
Phosphorescence of some of the materials composing 
the lunar surface is accordingly suggested as a possible 
explanation of the distribution of luminosity .observed

THE War Office has published a pamphlet on 
the modern range-finder, written by Prof.

Cheshire, and, as is to be expected from an author of 
such technical knowledge, it is a clear and thorough 
exposition of a difficult and attractive subject When 
it is considered that all that a range-finder has to do is 
to enable the observer to utilise the angle of converg­
ence upon a distant object of the widely spaced eyes 
of the instrument in order to find the distance of the 
object the problem of range-finding may appear to be 
very simple, and so in principle it is. This is not the 
difficulty. The real difficulty is to make an instru­
ment which shall be portable, handy, and quick in use, 
and also shall attain the ultimate possible limit 
of accuracy. That which is not only attainable, but 
attained every day is something so perfect as to exceed 
the utmost that an inventor might have dared to hope 
for. Some form of reflecting device is needed at each 
end to bring the two sets of optical beams together 
into a single eyepiece. Any structure that supports the 
mirrors or prisms is liable to bend under its own Weight 
or on account of differential heating. Simple reflectors 
at the ends would double any such angular displace­
ment, and the kind of accuracy required would be un­
attainable. Double-reflection prisms, however, may 
be tilted without affecting the apparent direction of 
the object, as may be noticed when using the ordinary 
camera lucida. However, such oblique reflection 
would require prisms of inconvenient size; accordingly 
pentagonal prisms are used, which, however, require 
to have their reflecting faces silvered, as they are 
within the critical angle. As these prisms turn the 
beam through an invariable angle, slight flexure 
such as is here contemplated does not matter. 
The prismatic devices near the eyepiece designed 
to bring the . two beams in two parts of the 
field into view together and into perfect alignment, 
where the object is at a very great distance, must not 
only do this, but the line of demarcation between the 
fields should be sharp throughout its extent. This is 
essential to accuracy. These fields may both appear 
erect, or one may appear inverted either laterally or 
vertically. Where there is convergence of the beams 
the alignment is disturbed, and the optical means by 
which it is corrected, as by a sliding prism, are con­
nected up with a scale, so that the distance may be 
read directly. In the Barr and Stroud range-finder, 
which is more particularly described and illustrated, 
this scale is seen by the other eye through a separate 
eyepiece. It is satisfactory to find that in the essential 
of sharpness of the line of demarcation the Barr and 
Stroud instrument is superior to two German forms.

It is quite impossible in the limits of space here avail­
able even to indicate the nature of the highly ingenious 
three-dimension reflecting devices which serve to bring 
the two converging beams into sharply separated parts 
of the field, and in the Barr and Stroud instrument at 
the same time to throw them up at an angle of 60°, so 
that the observer lying on the ground or in other com­
fortable position may look down at a convenient angle 
instead of wearin? out his neck by' looking horizontally. 
In one form of instrument made by Zeiss the tele­
scopic magnification of the two beams is different, so 
that the images seen in juxtaposition are of different 



dimensions. In that case there is no necessity to 
employ sliding prisms and scale, or equivalent, as the 
part of the field where the coincidence occurs depends 
upon the distance of the object, and thus a scale of 
distance at the focus of the eyepiece is all that is 
needed. Of all methods of using the angle of parallax 
to find the distance, the most attractive is one proposed 
by a workman in the Zeiss works, and which, after 
much difficulty in its elaboration had been overcome, 
was shown to the present writer by the late Dr. Czap- 
ski at the Paris Exhibition of 1900. In this instrument 
the right and left beams are received by the right and 
left eyes respectively of the observer, and owing to the 
distance between the two beams entering the instru­
ment a superstereoscopic view of the object is seen. 
At the same time each eye sees in the field of view a 
scale of distance, but the two scales are differently 
ruled in such manner that the eyes combine them 
stereoscOpically and the scale of distance appears pro­
jected away into space. It was fascinating to sweep 
this scale past more or less distant buildings and see 
the divisions of the distance scale pass behind or m 
front of the different objects, or to look up the Eiffel 
Tower and tickle the members of the framework with 
the nearer divisions. For the purpose of aircraft 
range-finding this method, on account of its speed, 
would appear to have great advantages, and even if it 
does not equal in accuracy the more deliberate methods 
of other range-finders, this cannot be of consequence 
when the range is changing at so high a rate. Some 
discussion of this type of range-finder by Prof. Cheshire 
would have been very valuable. The number of the 
German patent is 82,571, and the date July, 1895. A 
description is to be found in the second volume of the 
collected papers of Ernst Abbe, published by Gustav 
Fischer in the year 1906.

Returning now to the question of the limitation of 
accuracy, the figures quoted as having been obtained on 
a Barr and Stroud instrument are important and sur­
prising. The base of the instrument was three yards, 
but the diameter of the object glasses is not stated. 
Using an optically prepared artificial object, the accu­
racy of setting obtained by an experienced and highly 
skilled observer was such that the mean error was 
about one-fifth of a second of arc, i.e. an angle with a 
circular measure of one divided by a million. When it 
is remembered that the defining power of a telescope 
as measured by the diameter of the star image is 
about 4-5 seconds of arc divided by the aperture in 
inches, this is equivalent to saying that the aligning 
power of this range-finder is equal to the separating 
power of a perfect telescope of about 22-in. aperture, 
and that irrespective of the length of its base. Or if, 
as is likely, the aperture is about 2 in., the aligning 
power is more than ten times the possible separating 
power. Similarly, on multiplying by the magnifying 
power, it appears that the aligning power of 
the unaided eye is in the neighbourhood of 
3 seconds of arc, which is still more surprising 
when it is remembered that the separating power 
is certainly insufficient to divide 60 seconds. It would 
be interesting to ascertain what is the aiming power 
of a good billiard player when, for instance, the object 
ball is near the striking ball and far from the pocket, 
but when, nevertheless, with this coefficient against 
him, he can time after time drive the. ball clean into 
the pocket. That, whatever it is, must be very great, 
but it must be exceeded by the aligning power of the 
eye in the comfortable use of a good range-finder. 
Figures such as are here given must be realised before 
the skill and marvellous attainment of the designer 
and constructor of the modern range-finder can be 
appreciated. There is much more in this pamphlet 
that it would be interesting to follow if space were
available.
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THE RELATIONS OF MATHEMATICS 
THE NATURAL SCIENCES.

TO

BY a happy coincidence, the addresses of the retiring 
presidents of two leading mathematical societies, 

delivered almost simultaneously, follow similar lines, 
although from somewhat different angles of view, 
and are of unusual interest for the man of science 
whose surmises regarding natural phenomena receive 
their ultimate justification from mathematical reason­
ing. . Such a man has had cause more and more in 
recent years to deplore the divorce between the more 
striking mathematical developments of the present time 
and those which are urgently necessary as an inspira­
tion to progress in his own work. For, as the two 
presidents point out, the insistent call for help to the 
pure mathematician has now begun, though perhaps 
reluctantly, to take shape even from the biological 
sciences.

Prof. E. W. Brown, in his address to the twenty- 
third annual meeting of the American Mathematical 
Society, selected the subject the title of which we 
have borrowed, and indicated somewhat precisely the 
types of work really needed from the pure mathe­
matician in this regard, and their capacity for furnish­
ing a fruitful field of research of great interest to 
any willing investigator. Sir Joseph Larmor, in his 
address. to the London Mathematical Society in 
November, 1916, limited his detailed remarks more 
especially to the scope and limitations of the har­
monic analysis associated with the name of Fourier.
The problems connected with 
were evidently predominant also 
Brown during the preparation 
the necessity for a Fourier 
of such problems renders the 

periodic phenomena 
in the mind of Prof, 
of his address, and 
type of treatment 

two addresses com­
plementary in the regions in which they are not closely 
parallel.

We may turn, in the first place, to the more general 
point of view present in both addresses, and outlined 
in greater detail in Prof. Brown’s. Pure mathematics 
is a science or an art which is self-contained, and 
requires for its development no external inspiration. 
Applied mathematics is an aid towards the develon- 
ment of the natural sciences, and in fact of all in­
vestigations which depend on deduction from exact 
statements. Such statements are, of course, founded 
not on axioms, but on physical laws which sum up 
the results of series of experiments, and these laws 
no longer, as in the past, serve to suggest suitable 
axioms and profitable lines of development of pure 
mathematics as an art. So large a body of doctrine, 
in fact, has pure mathematics become that isolation 
is marked among its many branches, and one mind 
can no longer be fully conversant with each of them. 
The task of our presidents, in attempting a fusion 
between pure and applied mathematics, becomes more 
and more difficult.

Prof. Brown points out one fundamental difficulty 
in the lack of standardisation of mathematical sym­
bols. In spite of the fixed character of the underlying 
principles, such a symbol as (i) may still denote a 
number, operator, group, function, axiom, or con­
vention, and any of these may have special limita­
tions for the purpose in view. He suggests that the 
task of a reader of several members should be facilitated 
by extending the principle now used in the case of the 
special type adopted to represent vectors. Such a pre­
arranged system would have special advantages in the 
subsequent compilation of any future mathematical 
encyclopaedia. Prof. Brown pleads also for an ex­
tension of the growing practice, even at the cost of 
artistic appearance, of printing a summary at the 
end of each published paper.

These and other purely mechanical aids to the



student of science are, of course, only side-issues, 
and do not touch the main problem of evoking, on 
the part of the pure mathematician, an interest in 
the applications. The pure mathematician has not 
the leisure necessary for familiarity with the history 
and essentials of a proposed problem, but he could 
assist by turning the thoughts of his better students 
into such a direction. When he does become interested 
in an application, he usually studies only the mathe­
matical methods tried more crudely by others. His 
interest, in fact, lies more in the logic of the matter 
than in any co-ordination of new phenomena which 
may be obtained. Yet at the same time he must not 
be blamed, for the physicist and engineer rarely pre­
sent their problems in such a form that the mathe­
matician can even begin to seek a solution. He does 
not know what approximations he may make and vet 
retain a solution of value. The proper function of a 
treatise on applied mathematics is to give strict 
formulations of problems and an account also of the 
principles which underlie good physical approxima­
tions. The applied mathematician who can fulfil 
this function, and intervene between the mathe­
matician and the experimenter, is now lamentably 
rare. The temptation to go to one of the extremes 
is too strong under the present system, though Prof. 
Brown suggests various ways in which such men 
could be encouraged to steer the middle course.

The fundamental subjects which, from the present 
point of view, demand systematic examination, and, 
more especially, simple exposition from the mathe­
matician, are: the numerical solution of classes of 
-differential equations, symbolic forms adapted for 
rapid numerical calculation, reduction of a series of 
numbers to the best formula, and Fourier and other i 
representations of periodic phenomena.- Under this | 
last heading a considerable contribution is made by 
Sir Joseph Larmor’s address, which cannot in this 
respect fie noticed at all adequately in our present 
space. But it is readily accessible, and this fact some­
what precludes the necessity. In so far as it is general 
the views expressed are essentially similar to those 
outlined above, and it includes, moreover, an instruc­
tive account of the history and present state of the 
■society, with suggestions towards its future adaptation 
to changing conditions.

In his critical analysis of the Fourier harmonic 
method Sir Joseph sketches the history of its 
development, and afterwards points to an insistent 
question : What is to be done with the accumulated 
observational data such as are being piled up by 
meteorologists and statisticians, and to what extent 
should they be continued? Such questions are of the 
essence of pure mathematics and not strictly of its 
technical application. It is a curious fact that pro­
gress in such directions was practically stopped by 
difficulties in running the Kelvin integrating machine. 
Sir Joseph Larmor makes a powerful appeal to the 
pure mathematician to revive his former interest in 
such problems, and cites the work of Schuster as a 
striking illustration of the success which could be 
obtained by an organised attack. We may cite, as 
another illustration, Sir Joseph’s own discussion of 
some of the problems of radiation, which forms the 
remainder of his address, for it presents many sides 
of the question which have been only too imperfectly 
considered by those who work with any aspect of the 
Fourier analysis.

We can only repeat that it is a fortunate event, 
and perhaps a sign of the times, that the presidents 
of the two leading mathematical societies in the 
English-speaking world should have chosen the same 
ground so closely, and independently expressed con­
cordant opinions even in points of detail. This fact 
must surely stimulate workers to an interest in these

I questions, the elucidation of which, even if only 
partial, would be a fundamental gain to the whold 
range of work in the province of natural science. /

J. W. Nicholson. /
^PRECISE LEVELLING IN THE WEST ~ 

OF ENGLAND.^
'T'HIS recently published Professional Paper of the 

Ordnance Survey gives an interesting account 
of the revision of a line of precise levelling which had 

I been carried out under the direction of a committee 
of the British Association in the years 1837 and 1838. 
The line was run from Axmouth, on the coast of the 

I English Channel, to three points on the southern coast 
I of the Bristol Channel, and the terminal points were 
I marked with metal bolts “to afford a basis for a com­

parison with the position of the lines then determined, 
at present, and at any future period.” When the re­
vision of the primary levelling network 'of Great 
Britain was undertaken the revision of this particular 
line was included in order to see whether there was 
any indication of earth movement, and in the course 
of the last three years it has been found practicable to 
carry out this work by the reserve levelling staff which 
has to be maintained at Southampton. The earlier 
levelling was carried out by Mr. T. G. Bunt, and full 
details are given by Dr. W. Whewell and him in the 
report of the British Association for 1838.

He used a level by Simms which had a telescope 
14 in. in length and a magnification of 26. The bubble 
is said to have been affected, by a movement of 
1/100,000 in. of either end. The staff used was at 
first of brass, but this being found unsatisfactory, it 
was replaced by one of seasoned oak 9 ft. long and 
having scales on both sides. Nothing is stated about 
the verification of the staff divisions. The staff was 
read with the aid of a vane or target, of which the 
position was read by a vernier to 1/500 ft., and it is 
stated that the average error of a single reading was 
1/250 in. Lines were levelled in both directions from 
beginning to end, then from end to beginning, and the 
discrepancies found are recorded. Mr. Bunt mentions 
a systematic error which he experienced, viz. that 
“ the heights of all points came out less by the levels 
returning than by the levels going,” and from Portis- 
head to Axmouth, a distance of seventy-four miles, 
the discrepancy between forward and backward level­
ling was 1-029 ft. The old levelling books are not now 
to be found, so that the comparison with modern work 
could only be made over the distances between Ax­
mouth, Axmouth Church, Stolford, and Perry Farm, 
where the old marks are still existing.

The discrepancy between the older and the new 
levelling from Axmouth to Perry Farm, a distance of 
fifty-seven miles, is but 0-92 in., though at Stolford, 
fifty-five miles, it reached 2-n in. The amount of the 
accidental and systematic errors of Bunt’s levelling 
computed by the formulae adopted by the International 
Geodetic Commission is t o mm. and 0-9 mm. per 
kilometre respectively, against the limits of 1 mm. and 
o-2 mm. per kilometre, as laid down by international 
agreement for precise levelling.

The conclusion arrived at is that there is no evidence 
of any change in the relative levels of the marks near 
the shores of the English Channel and the Bristol 
Channel.

The Ordnance Survey levelling was executed with 
a Zeiss No. 3 pattern 14-in. level with a parallel plate 
object-glass micrometer, and invar levelling staves. 
The operation is one of much interest as affording a 
comparison between the best class of levelling work 
in this country at the two periods. H. G. L.

1 Report on the Re-levelling in 19x5-17 of a Line from the English Channel 
to the Bristol Channel. Ordnance Survey Professional Papers. New 

| Series, No. 4, 1917. Price 6d.



SCIENTIFLCAND INDUSTRIAL RESR A RC.U. J; 
GT HE second annual report of the Committee of the

-*• Privy Council for Scientific and Industrial Re- I 
search for the year 1916-17 was published last week ■ 
(Cd.87185price3d.net). It consists of an introductory ■ 
statement by Lord Curzon, as Lord President of the 
Privy Council, the report of the Advisory Council, signed 
by Sir William McCormick and Sir Frank Heath, and 
appendices giving Orders in Council, terms of the 
Imperial Trust, documents relating to research asso­
ciations, and names of members of committees attached 
to the Department of Scientific and Industrial Re­
search. Lord Curzon points out in his introduction j 
that the foundation of the department led to the 
creation of the Imperial Trust for the encouragement 
of scientific and industrial research.

The trust holds on behalf of the department the ; 
sum of one million sterling which Parliament has 
voted for the purposes of the department. The nego­
tiations of the Advisory Council with the leading manu­
facturers in the various industries showed that it would 
not be possible to develop systematic research on a 
large scale unless the Government were in the position 
to assist financially over an agreed period of years. 
These considerations led the Government to place a 
fund at the disposal of the Privy Council Committee to 
be spent over a period bf five or six years afforded i 
the best means of dealing with the problem. During i 
the past year negotiations have been concluded with 
the Royal Society for the transfer of the property of 
the National Physical Laboratory, together with the 
responsibility for its maintenance and development, to 
the Department of Scientific and Industrial Research. 
The scientific management of the laboratory will re- : 
main in the hands of the Executive Committee under 
the chairmanship of Lord Rayleigh, a member of the 
Advisory Council.

The committee reported last year that grants had 
been approved to a number of individual students and 
research workers for the year 1916-17 to an amount 
not exceeding 6000I. The amount actually expended 
under this head, however, was not more than 3550!. 
upon thirty-six workers. Throughout the work has 
suffered in amount owing to the war, and the com- | 
mittee was unable to expend more than 14,524!. out of 
the 40,000!. placed at its disposal by Parliament for ■ 
the financial year 1916-17. During the current year a 
sum of 38,050!. was taken in the estimates, in addi­
tion to the fund of a million referred to already. The 
annual vote is intended to cover (a) the cost of those 
researches which will not be undertaken by the pro­
posed research associations; (b) the grants to indi­
vidual research workers, both students and others; and | 
(c) the cost of administration.

The second annual report of the Advisory Council 
records the considerable progress made during the past 
year, and some of the matters referred to in it are sum­
marised below.

In our report of last year, covering the period from J 
July 28, 1915, to July 31, 1916, we attempted to de­
scribe the nature of the problems by which we were 
faced, and the conditions which appeared to us neces- I 
sary for their solution. We discussed the vital need 
of research at the universities, especially in pure 
science, and the urgency of prompt measures for in- | 
creasing the number of their students. We referred to 
the beginnings of association among manufacturers, 
and expressed our belief in co-operation between capi- j 
tai, management, science, and labour, as the best 
means of financing and directing the extended labora­
tory investigations and the large-scale experimentation 
required for industrial research. Above all, we empha- ; 

sised the necessity for patient effort, cautious prepara­
tion, and co-ordinated attack upon the problem from 
all sides.

The experience of another year of work has con­
firmed our first estimate of the position. We have 
made progress. The establishment in December last 
of a separate Department of State entrusted with the 
organisation of scientific and industrial research has 
brought encouragement to our efforts and the neces­
sary financial support.

We have addressed ourselves during this year in the 
main to the organisation of industrial research, first, 
because we felt the paramount importance of arousing 
and securing the interest of manufacturers in the appli­
cation of science to industry, and, secondly, because 
the influence of the war has created in industry an 
atmosphere conducive to the growth of new ideas, 
whereas it has unfortunately made the prosecution of 
work in pure science and in its organisation a matter 
of extreme difficulty.
The Million Fund for Trade Research Associa­

tions.
The one question of policy, to which throughout the 

year we have continuously devoted our attention, is the 
working out, with all the care and advice we have 
been able to command, of the policy of co-operative 
industrial research foreshadowed in our last report. 
Lord Crewe, who was at that time Lord President 
of the Privy Council, received a deputation of the 
Board of Scientific Societies on December 1 last, at 
which he outlined the policy of the Government in 
regard to industrial research. He announced their in­
tention to ask Parliament to place a large fund—a 
million sterling—at the disposal of the department to 
enable it to co-operate with the industries of the coun­
try in the foundation and maintenance of approved 
associations for research during the next hve years or 
so. After these initial years it is expected that the 
larger industries, at any rate, will be able and willing 
to carry on the work of the associations without assist­
ance. The intention of the Government is to make a 
contribution to the assured income of such associations 
from the subscriptions of their members, varying in 
amount according to circumstances, and with a normal 
maximum of pound for pound, though in very excep­
tional cases this limit may be exceeded. Lord Crewe 
also announced that the Board of Inland Revenue 
would be prepared to instruct surveyors of taxes to 
allow as a working expense for income-tax purposes 
the contributions by traders to industrial associations 
formed for the purpose of scientific research for the 
benefit of the various trades. The allowance would 
be subject to certain conditions; that is to say, the 
association must be under Government supervision and 
the trader’s contribution must be “an out and out 
payment, made from his trade profits and giving him 
no proprietary interest in the property of the associa­
tion.” Since this decision includes war profits and 
excess profits taxes, it offers a considerable induce­
ment to firms affected by these taxes to act promptly.

Research Association for Cotton.
Substantial progress has already been made towards 

the establishment of a National Research Association 
by the great staple industry of cotton.

In view of the establishment of the Cotton Com­
mittee we have postponed the consideration of several 
applications for aid to researches bearing on the cotton 
industry, some of considerable importance and interest. 
But in one case we have taken immediate action of 
an interim kind, because there was a risk that useful 
research work actually in progress might be inter­
rupted. With the approval of the Secretary of State 
for the Colonies, yve have asked the Government of 
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the Island of St. Vincent to second one of their 
officers, who has been making an investigation into 
sea island cotton, for work under Sir Francis Watts, 
the Imperial Commissioner for Agriculture in the West 
Indies. We have offered the Commissioner a grant 
of money to meet the cost of labour and necessary 
apparatus, and we have offered to pay the research 
worker an adequate salary on a rising scale. We hope 
that this arrangement may enable the new Research 
Association to take over the investigation in due 
course. Incidentally we shall have put a research which 
was in danger of coming to an end upon a more satis­
factory basis.

Associations in Prospect.
We are glad to report that the woollen and worsted 

manufacturers of Great Britain have already appointed 
a Provisional Committee to draft the constitution of a 
Research Association. The Irish flax spinners. and 
weavers have decided to take the same step; the textile 
industries are therefore well to the fore. The Scottish 
shale oil industry and the photographic manufacturers 
have decided to establish associations immediately, the 
electrical engineering firms and the British Society of i 
Aircraft Constructors, in conjunction with the Aero­
nautical Society, have the matter under consideration, 
the Scottish shipbuilding and steel industries are mov- ' 
ing, and we have hopes that it may be possible to 
establish an association for research into the non­
ferrous alloys in the near future. We understand that 
the British iron puddlers and. the Diesel engine manu­
facturers have independently established research 
organisations for the benefit of their respective indus­
tries. The coal-mining industry is interested, but it 
will necessarily take time to organise this huge indus­
try on a national basis. Several other industries, 
among them the pianoforte manufacturers, the master 
printers, and the cocoa industry, have approached us. 
But there is a number of industries which for one 
reason or another are not so circumstanced that their 
firms are able to combine in this manner. In some 
cases the leading firms realise to the full the value of 
science and of a combined attack, but they cannot as 
yet carry the industry with them. This is the position, 
for instance, of the papermakers, who are urging us to 
establish a State laboratory to the initial and main­
tenance cost of which they are anxious to contribute.

Other Cases.
In other cases the industry may be prosperous and 

the leading firms possessed of ,what they believe to be 
valuable and exclusive information, which they fear 
might be endangered by co-operative research. We 
have remarked that those industries which call for the 
most complex organisation and are most in need of 
scientific guidance, if they are to meet modern condi­
tions successfully, are for the most part those in which 
the smallest progress has been made towards research 
on a co-operative basis. We refer to that large group 
of what may be called the chemical industries. At 
one end of this group we find a growing movement 
towards financial combination, e.g. among the highly 
developed heavy chemical and allied industries. Finan­
cial combines or fusions of scientific industries on the 
scale we are witnessing will certainly render co-opera­
tion for research alone less attractive, if not unneces­
sary. At the other end of the scale are industries, like 
those of pottery and glass, which have been driven by 
adversity to seek the aid of science, and have only 
been able to meet the cost by operating together. Be­
tween the two extremes is a large number of indus­
tries, some of them wealthy, which appear to be un­
certain in which direction to move, and would probably 
preff to move in neither.

Researches Unsuited for Co-operative Action.
There will remain, however, important fields for 

industrial research which we can never hope to cover 
by means of research associations. Research into fuel 
is one of these. Every home in the land, as well as 
almost every industry, is directly concerned in the 
economy of fuel, and for that reason it is simpler and 
more just that all should contribute through the taxes 
to the cost of the research. The Committee of Council 
have accordingly established the Fuel Research Board 
as a part of the department. Similarly, we think the 
argument for a national board of research in timber 
will prove overwhelming; in both cases, however, we 
may hope to receive assistance, if not contributions, 
from some of the industries more immediately in­
terested. The researches we are conducting through 
the British Fire Prevention Committee and the Con­
crete Institute respectively into the fire-resisting pro­
perties and into the general physical properties of 
different kinds of concrete, are also cases which call 
for national action. We have been assured that the 
same considerations hold good for the scientific 
problems underlying illuminating engineering and cold 
storage.

The National Physical Laboratory.
There is still another class of scientific problems of 

great importance to industry, not susceptible of treat­
ment by associations for research. We refer to the 
determination of constants and standards, whether 
physical, chemical, or bacteriological, and the accurate 
testing of manufactured products in the interest both 
of manufacturer and consumer. The range and im­
portance of this work and of the research which it 
entails are certain to grow rapidly in the future. The 
experience of other countries goes to show that it is 
work which the State must itself undertake, or at least 
control, if it is to be adequately served. We welcome 
accordingly the arrangement recently made bv the Com­
mittee of Council with the Royal Society under which 
the department will become financially responsible for 
the maintenance of the National Physical Laboratory.

Three Methods of Financing Research.
It will be noticed, from what we have said above, 

that there seems to be room in the industrial world for 
three methods of financing research. There is research 
which the individual firm finds it remunerative to 
undertake at its own expense. Secondly, there is re­
search which is financed on a co-operative basis, and 
lastly, there is research which must be financed bv the 
State if it is to be done at all.

Is any distinction in kind to be drawn between these 
three classes of research which would justify this differ­
ence of treatment? If there is, and if it can be clearly 
stated, it should greatly assist the sound administration 
of public funds and be a useful guide to our own policy. 
We suggest that the distinction is to be sought in the 
probable nature of the results to be obtained from an 
investigation. If the research is one which a single 
firm can finance and which, if successful, will yield 
results that a single firm can exploit to the full, there 

I is no case in normal circumstances either for co-opera­
tion with other firms or for assistance from the State. 
The more powerful the firm and the greater the variety 
of its activities the more far-reaching will be the nature 
of the research it will be justified in undertaking. But 
as we pointed out in our last report, British manufac­
turing firms are not as a rule at the same time both 
large and complex. In the great cotton industry, where 
some of the firms have capital funds to be reckoned in 
millions, the organisation is “horizontal,” not “ver­
tical,” and manufacturing success has been obtained 

1 by specialisation in a narrow range of processes. Far-



reaching scientific investigations which are likely to 
affect several sections of the industry are accordingly 
more suitable for co-operative than for single-handed 
attack. There will still be ample room for private re­
search by individual firms on the lines of their own 
special work. Indeed, they may be expected to gather 
many suggestions for this from the results of the co­
operative investigations.

On the other hand, the German chemical industry 
with its powerful firms engaged in handling the primary 
raw materials through all their intermediate stages up 
to the manifold but closely related final products, ex­
plosives, dyes, essences, drugs, antiseptics, would not 
be suited for co-operative research, though it may be 
pi epared to go far in the direction of financial fusion— 
a mere continuation of the previous line of develop­
ment.

If, as in this country', conditions are in many re­
spects specially favourable to co-operation in the con­
duct of research, the State is, we think, justified in 
encouraging development along these lines by means 
of monetary and other assistance. We find the justi­
fication for our proposals for research associations in 
these considerations. But when the firms have done 
all that it will pay them to do in the way of both 
private and co-operative research, there still remain 
lines of investigation which will either be sufficiently 
fundamental to affect a range of interests wider than 
any single trade, however large, or else they will clearly 
have a direct bearing on the health, the well-being, or 
the safety of the whole population. The two types are 
not mutually exclusive, but research of either kind 
falls, we think, into the third class, and must be 
undertaken by the State itself.

Glass, Optical and Other.
We indicated last year, and the public have learnt 

to recognise the fact from constant reference to it, that 
the study of glass in many of its forms is one of serious 
importance for the national safety. For a short period 
there was grave anxiety, now happily removed, but we 
have not relaxed our efforts to deal with this many- 
sided industry in as comprehensive a manner as pos­
sible. The important research at the National Physical 
Laboratory, carried on at the cost of the department 
since 1915, has dealt with the fundamental problems 
of optical glass manufacture. Attention during the 
past year has been concentrated on the question of 
refractories. The superintendent of the metallurgical 
department reports that “important and encouraging 
results were obtained, both with pots made of the same 
material throughout and with others in which a more 
expensive and highly refractory material was employed 
as a lining only. Further progress was also made with 
investigations into methods of stirring and of melting 
which shall protect the glass from furnace gases and 
other sources of contamination in such a way as to 
leave the molten material freely accessible to stirring 
and other manipulation. The development of the elec­
tric furnace, particularly for the purpose of burning 
refractories at very high temperatures, proceeded satis­
factorily. A new type of resistance furnace was 
evolved. Heat is generated by contact resistance be­
tween specially shaped graphite parts, and an endeavour 
is being made to substitute pressed carbon similar to 
that used in arc-lamp electrodes, as the latter can be 
obtained in this country.”1 While the National Phys­
ical Laboratory has been dealing with the fundamental 
problems of manufacture, Prof. Jackson has been in­
vestigating the composition of certain optical glasses 
for the department with the assistance of the Glass 
Research Committee of the Institute of Chemistry.

1 Report of National Physical Laboratcry, 1916-17 p 63.’’ 
NO. 2497, VOL. IOO]

He has succeeded in defining the composition of the 
bath mixtures necessary for the production of several 
glasses hitherto manufactured exclusively in Jena, in­
cluding the famous fluor-crown glass. He has also 
discovered three completely new glasses with properties 
hitherto unobtainable. His work upon laboratory and 
other .glasses during the past year has been chiefly 
devoted to assisting the manufacturers to perfect their 
processes and to remove difficulties which have arisen 
in the factories. Prof. Jackson’s intimate acquaint­
ance with manufacturing conditions has been of the 
greatest value for this purpose, and has, we are glad 
to learn, completely won the confidence of the makers. 
The dangerous position which existed when this council 
was first established having now been removed, thanks 
to the energy and initiative of the Institute of Chem­
istry, their Research Committee is now free to give its 
attention to other less urgent but not less important 
problems.

An investigation into abrasives and polishing pow­
ders, primarily in relation to their use in the grinding 
and polishing of glass, is about to be started under the 
direction of a committee of the department, and the 
Standing Committee on Glass and Optical Instruments 
has conducted, or is conducting, a number of inquiries 
with the view of ascertaining whether further research 
is required on the following subjects :—The annealing 
of glass; anti-glare glasses; the testing of, and the 
formulation of standards for, laboratory glassware; the 
permissible variations in the optical properties of glasses 
used by optical instrument-makers; improvements in 
refractometry; the silvering of glass surfaces; the 
standardisation of parts of optical instruments; the 
supplies of fluorite and of Iceland spar; and the plastic 
properties of materials. In some of these inquiries the 
department has already been able to give some assist­
ance to the Optical and Glassware Department of the 
Ministry of Munitions and to the industries concerned.

The Research Institute for Glass at the University 
of Sheffield, in contemplation when we reported last 
year,2 has now been established with the assistance of 
grants from this department and from two associations 
of glass manufacturers. The buildings have been 
erected and equipped on a larger scale than we then 
anticipated under an arrangement made, by the Ministry 
of Munitions in consultation with the Committee of 
Council. Progress has already been made with several 
systematic investigations on glass problems and the 
results of one of them, concerned with the influence of 
small amounts of chlorides and sulphates in producing 
opalescence in glass, have appeared in the Journal of 
the Society of Glass Technology. The work to be 
undertaken will not duplicate the other researches into 
glass carried on elsewhere. On the other hand, it will 
be kept in close touch with them. This co-ordination 
has been greatly facilitated by the establishment of the 
Society of Glass Technologists, founded by a few of 
the active and enthusiastic workers at the technology 
of glass in and near Sheffield. It now includes ail 
the progressive manufacturers as well as the men of 
science interested in the subject.

New Institute of Technical Optics.
Closely related to problems of glass are those of 

optics and optical instruments. For that reason we 
established a single Standing Committee to deal with 
both subjects. But here, as in every direction, we have 
found that no sound progress in research is possible 
without strengthening the bases of our national educa­
tion. We therefore welcomed the untiring persever­
ance of the London County Council, which has during

2 Report of the Committee of the Privy Council for Scientific and Indus- 
rial Research, 1915-16, p. 34. [Cd. 8336.]



many years pressed for the establishment of a National 
Institute of Technical Optics. In the spring of 1916 
the Higher Education Sub-Committee of the London 
County Council put a scheme before the Board of Edu­
cation, which included the establishment of a new de­
partment for post-graduate education and research at 
the Imperial College, the strengthening of the existing 
department of technical optics at the Northampton 
Polytechnic Institute, and the appoinment pf a single 
director with a specially constituted committee to super­
vise the work, both at South Kensington and Clerken- 
well. The London County Council offered to defray 
one-quarter of the capital and maintenance charges of 
the new department at the Imperial College, and has 
accordingly contributed 1000Z. a year for maintenance, 
with a special capital sum of 2500Z. for alterations and 
equipment. The scheme appeared to us to be promis­
ing, and after conference with the Board of Educa­
tion, the London County Council, and the Imperial 
College, we recommended your lordships to make a 
grant of 750Z. for special apparatus and an annual 
maintenance grant of 1000I. a year for five years pro­
vided the scheme agreed upon at the joint conference 
was put in force. The governors of the Imperial Col­
lege offered the necessary accommodation for the pro­
posed department, and later voted a sum of 2000L for 
equipment. After further negotiation with the gover­
nors of the Northampton Polytechnic Institute and with 
the Board of Scientific Societies, which had interested 
itself in the project, the scheme was adopted by all the 
bodies immediately concerned.

New Series of Optical Text-Books.
With a due regard to the needs of the industry and 

of research students in technical optics, our Glass and 
Optical Instruments Committee have directed our at­
tention to the deficiency of books in 'he English lan­
guage on geometrical and technical optics. They re­
commend that a series of foreign works on these sub­
jects should be translated and published, with correc­
tions and additions, a proposal strongly supported by 
the Ministry of Munitions. We have endorsed this 
recommendation, and the Committee of Council have 
accordingly authorised the issue by the department of 
revised versions in English of the following standard 
works at cost price :—

Von Rohr : “ Die Theorie der optischen Instrumente,” 
vol. i., “Die Bilderzeugung in optischen Instrumenten.”

Gleichen : “ Die Theorie der modemen optischen In­
strumente.”

Ferraris (Tr. by Lippich) : “Die Fundamental-Eigen- 
schaften der dioptrischen Instrumente.”

At the close of our report last year we remarked that 
“if it is supposed that modern industry can be de­
veloped or even maintained by a process of detailed 
investigations, a series of particular inquiries, however 
careful, the time, trouble, and expense will be largely 
wasted.” We are not likely, therefore, to suppose that 
the considerable number of inquiries we have initiated 
or aided and have referred to in this part of our report 
are any adequate measure of the progress made in deal­
ing with the difficult situation with which British in­
dustry is faced. Whatever has been accomplished 
would be better understood by comparing the general 
attitude of manufacturers to-day with their attitude 
before the war, or even eighteen months ago; bv 
noticing the rapidity with which men of science at long 
last are coming to their own; by listening to the altered 
tone of all classes, and not least the men of business, 
towards the claims of education. May we add that if 
our labours are helping to prepare one of the roads for 
the coming advance, it will be due in the main to our 
conviction that roads can only be built in country that 
has been adequately surveyed?
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