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A. J. Wilcox, 52 ; the Oxidation of Hydrogen and Carbon 
Monoxide, Prof. Victor Meyer, 6t ; Action of Aluminium 
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tution of Nitrogen Iodide, F. D. Chattaway, 92 ; Carbo­
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Reduction of Nitrosulphate. E. Divers and T. Haga, 93 ; 
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Estimation of Phosphorus in Coal and Coke Ash, Louis 
Campredon, 168 ; Ozone and Phosphorescence, Maurice 
Otto, 168 ; Use of Grisometer in Medico-legal Examination 
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from Phenylsemicarbazide, G. Young and H. Annable, 310; 
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Properties of Highly-purified Oxygen and Chlorine, W. R. 
Shenstone, 358; Action of Diastase on Starch, A. R. Ling 
and J. L. Baker, 358; Derivatives of Maclurin, A. G. 
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Water, W. Ramsay, F.R.S., and M W. Travers, 406; 
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crotonate, J. N. Collie, 478; Substitution Derivatives of 
Sodamide, A. W. Titherley, 478; Rubidamide, A. W. 
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Hanes, 502; New Synthesis in Sugar Group, H. J. H. 
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Peroxide, IL Baubigny, 504 ; Anethol Derivatives, G. 
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Sulphate of Vitriol Group, A. Scott, 526; Synthesis of 
Camphoronic Acid, W. H. Perkin, jun., and J. F. Thorpe, 
526; Velocity of Urea Formation in Aqueous Alcohol, J. 
Walker and S. A. Kay, 526 ; Action of Alkyl Haloids on 
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George Darzens, 527 ; Action of Nickel on Ethylene, Paul 
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Epstein, 551 ; Native Iron Carbonate, L. de Launay, 551 ;
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Cholera Vibrios, the Vitality of, Herr Wernicke, 233
Chree (Dr. Charles), Responsibility in Science, 152; Applica­

tion of Physics and Mathematics to Seismology, 164 ; the 
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the, and of the Squid {Loligo), with Notes on their Sleeping 
Habits, A. E. Verrill, 451

Colours, Photographic Reproduction of, 422
Colours, Photography in, Sir Henry Trueman Wood, Captain 

W. de W. Abney, F.R.S., 318
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. 343.

Epstein (Boleslas), Action of Bromine and Hydrobromic Acid 
on Ethyl Acetate, 551
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Fens: a History of the Fens of South Lincolnshire, W. H.

Wheeler, 436
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Garrett (T. A.), a Nickel Stress Telephone, 574
Garrigou (F.), Organic Material of Tulle-Haut Mineral Water, 
,96

Gas Analysis : Tabellen ftir Gasanalysen, Prof. Dr. G. Lunge, 
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Generations in Plant Life, on the Alternations of, Right Hon.

Sir Edw. Fry, F.R.S., 422
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F.R.S., 226
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311 ; Changes of Level in Bermudas, Prof. R. S. Tarr, 311 ; 
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Diller, 470, 477 ; Arctic Sea Ice as Geological Instrument, 
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Students, J. C. F. Johnson, 315
Gibbs (Prof. J. Willard), Semi-permeable Films and Osmotic 
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Gilles (W. S.), Pinophanic Acid, 502
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Bonney, F.R.S., 556



Glasgow, Lord Kelvin’s Laboratory in the University of, Prof.
A. Gray, F.R.S., 486
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Viscosity and Thermal Expansion, H. D. Day, 92 ; Melting 
Points of Metals, S. W. Holman, R. R. Laurence, and L. 
Barr, no; Heat of Formation of Silver Amalgam, Hgs Hgs, 
F. T. Littleton, 142 ; Variations of Melting Point with Pres­
sure, R. Demerliac, 287 ; Absolute Thermal Conductivity 
of Air, E. Muller, 309 ; Specific Heats of Elementary Gases, 
M. Berthelot, 311 ; Heat Rays of Great Wave-length, H. 
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for the Revival of the Primitive Caste System, Balmokand, 
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Kaufmann (A. A.), Land Tenure in Siberia, 92
Kaulbars (Baron Nicolas), Russian Observations of the Corona 

of August 9, 1896, 298
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514; Death of Dr. J. Breitenlohmer, 589; Annals of St. 
Petersburg Observatory, 591 ; the First Daily Weather Map, 
G. J. Symons, F.R.S., 598; the Mt. Etna Observatory, H. 
Faye, 599; Cloud Observations, A. L. Rotch, 614; the 
Oldest Meteorographs, Dr. Hellmann, 614; Relations be­
tween Cold Periods and Anticyclones in England, W. II. 
Dines, 623 ; Influence of Sunspots on Weather, A. B. Mac- 
Dowall, 623

Meteors: the Leonids, 54, 84 ; the Leonid Meteor Shower, 
1896, W. F. Denning, 54, 153; Dr. W. J. S. Lockyer, 54; 
C. T. Whitmell, 54; Leonid Meteor Shower, Prof. A. S. 
Herschel, F.R.S., 173; Leonid Meteors in America, 137; 
Meteor at Sea, 160; Meteor in New York City, 181 ; Shoot­
ing Stars of January 2, W. F. Denning, 247 ; a New 
Meteorite, W. M. Foote, 309; a Meteorite from New 
Mexico, Warren M. Foote, 572

Metric System adopted in Mexico, 38

Metric System of Weights and Measures compared with the 
Imperial System, the, Prof. W. H. Wagstaff, 172

Metzncr (Rene), Selenic Anhydride, 191 ; Action of Ammonium 
on Tellurium Chloride, 263

Meudon, Observations of Mars at, M. Perrotin, 401
Meunier (Stanislas), Origin of Asphalt, 239
Mexico, Metric System adopted in, 38
Meyer (Prof. Victor), the Oxidation of Hydrogen and Carbon 

Monoxide, 61
Miall (Prof. L. C., F.R.S.), the Round of the Year, a Series 

of Short Nature Studies, 265
Micromanometer, Vapour-pressure Measurements with, A. 

Smits, 455 ; Prof. V. A. Julius, 455
Microphone (Prof. D. E. Hughes, F.R S.), and the Early 

History of the, 496
Microscopy : Royal Microscopical Society, 47, 166; Changes 

in Tentacle of Drosera rotundifolia produced by feeding 
with Egg Albumen, Lily Huie, 22 ; Changes in Tentacle 
Gland-cells of Sun-dew after feeding with White of 
Egg, Lily Huie, 350; Development and Succession .of 
Teeth in Marsupials, J. T. Wilson and J. O. Hill, 350; 
Results of Staining Brain by Chrome-Silver Method, Dr. 
A. Hill, 359; Method of Mounting Rotifers, Nicholas de 
Zograf, 359 ; Microscopic Demonstration of Widal’s Test for 
Typhoid Fever, Dr. Amand Ra void, 454

Miers (Prof. H. A., F.R.S.), Dr. Lehmann’s Liquid Crystals, 
?33

Milk, Diphtheria Bacilli in, Prof. Schottehus, 301
Mill (Dr. Hugh Robert), the Early Life of Nansen, 201 ;

Fridtjof Nansen’s Farthest North, 393
Miller (J. IL), Rotation of Maltose and Soluble Starch, 

3'0
Milroy (Dr. T. H.), Nucleids and Paranucleids of Animal 

Cell, 238
Milne (Prof. John, F.R.S.), Two Unfelt Earthquakes, 390
Minakata (Kumagusu), Marriage of the Dead, 224
Mineralogy: Discoveries in Newfoundland, II ; Minerals 

formed from Lead Scoria: from Laurium, A. Lacroix, 144 ; 
Mineralogical Society, 166 ; Origin of Asphalt, Stanislas 
Meunier, 239 ; Die Minerale des Harzes, Dr. Otto Luedecke, 
246; Manual of Determinative Mineralogy, with an Intro­
duction on Blowpipe Analysis, G. J. Brush, 292 ; Death of 
Dr. August Streng, 348; Rarer Elements in Common Ores 
and Minerals, W. N. Hartley and H. Ramage, 358 ; Crystal­
line Structure of Gold, A. Liversidge, 406 ; Gold in Natural 
Salts and Seaweed, A. Liversidge, 407 ; Mineralogy of 
Polycandros, A. Lacroix, 527 ; Death of Dr. G. A. Kenngott, 
540

Mining: Colliery Working and Management, II. F. Bulman 
and R. A. S. Redmayne, Bennett H. Brough, 148 ; Register 
of the Associates and Old Students of the Royal School of 
Mines, 340: the Diamond Mines of Kimberley, Dr. William 
Crookes, F.R.S., 519 ; Colliery Explosions and Coal-Dust, 
Donald M. D. Stuart, 597

Miolali (Dr. A.), Celebration of Prof. Cannizzaro’s Jubilee, 
203

Mists on Mars, M. Flammarion, 235
Model Drawing and Shading from Casts, T. C. Barfield, 52
Moissan (Henri), Transformation of Diamond into Graphite in 

Crookes’ Tube, 551 ; Crystalline Iron Carbide, 565
Molecular Vibrations, on a New Law’ connecting the Periods of, 

Prof. Arthur Schuster, F.R.S., 200, 223
Moles of North America, F. W. True, 301
Mollusca : Evolution and Phylogeny of Gasteropods, Prof. A. E. 

Verrill, 190 ; Influence of Water-Aeration on Development 
of Fresh-Water Mollusca, Victor Willem, 300

Monaco (Prince Albert of), Princess Alice Bank discovered by, 
443

Mond Gas-Produce Plant, the, IL A. Humphreys, 497
Money, the Evolution of, Axe-heads as Currency, Dr. A. Gotze, 

591
Mongolia, the Old Turkish Inscriptions in, Prof. N. Katanoff, 

262 ; Mongolia and the Mongols, A. Pozdneeff, 603
Monier System of Construction, Walter Beer, 278
Monkey, a Rmruted Malagasy, R. Lydekker, F.R.S., 89
Mont Blanc, Chamounix and the Range of, Edward Whymper, 

Prof. T. G. Bonney, F.R.S., 102
Mont Blanc, Actinometric Observations on, MM. Crova and 

Houdaille, 143
Montsouris, Annuaire de 1’Observatoire Municipal de, pour 

l’Annee 1897, 340



Montefiore-Brice (Arthur), the Austro-Hungarian Map of Franz 
Josef Land, 52

Moore (C. G.), Applied Bacteriology, 413
Moore (J. E. S.), the Fish of Lake Tanganyika, 258
Moore (Capt. W. Usborne), Formation of Coral Reefs, 463
Morality, Science and, M. Berthelot, 337
Morals, Science and, 322
Morbology : Oyster Culture in Relation to Disease, Dr. T. E. 

Thorpe, F.R.S., 105, 154 : G. H. Baxter, 154 ; Modifications 
of Nutrition in Cancerous Subjects, MM. Simon Duplay and 
Savoire, 168; Influenza Bacilli in Central Nervous System, 
A. I’fuhl and K. Walter, 182 ; Cause of “ Rouget," S. Jour­
dain, 191 ; the Vitality of Cholera Vibrios, Herr Wernicke, 
233; Rats and the Plague, Dr. Cantlie, 258; the Plague 
Bacillus, Dr. Roux, 370; the Bacillus of Yellow Fever, Dr. 
G. Sanarelli, 370 ; Influence of Diet and Starvation on Effects 
of certain Microbial Toxines, J. Teissier and L. Guinard, 
408 ; Wasted Records of Disease, Chas. E. Paget, 414 ; the 
Cause and Cure of Scurvy, Dr. A. E. Wright, 418 ; Micro­
scopic Demonstration of Widal’s Test for Typhoid Fever, Dr. 
Amand Ravold, 454; the Plague in Bombay, 496 ; Widal’s 
Bacteriological Diagnosis of Typhoid Fever, 590

Morgan (J. de), Recherches sur Ies Origines de 1'Egypte, 
578

Morphology : Nocturnal and Diurnal Changes in the Colours of 
certain Fishes and of the Squid {Loligo), with Notes on their 
Sleeping Habits, A. E. Verrill, 451 ; Morphology of the 
Cerebral Convolutions, Andrew J. Parker, Dr. W. B. Benham, 
619 ; the “ Spinning ” Activities of Protoplasm in Echinoderm 
Eggs, G. F. Andrews, 615

Morris (Dr.), on the Effect produced in certain Animals in the 
West Indies by feeding on the Young Shoots, &c., of the 
Wild Tamarind or J umbai Plant (Leucuna glauca, Benth.), 22; 
Oxalate of Lime Raphides in Hyacinth-Bulbs, 94

Morris (G. II.), Rotation of Maltose and Soluble Starch, 310 
Morris (Henry), Diagnosis of Stone by Rbntgen Rays, 372 
Morrison (W. K.), Suggested Reef Boring at the Bermuda

Islands, 5
Morse (Edward S.), Acquired Immunity from Insect Slings, 

533 , „
Morton (Prof. W. B.), Effort of Capacity on Stationary Elec­

trical Waves in Wires, 575
Mosquito-Bites, W. F. Sinclair, 607
Mosses, Analytical Keys to the Genera and Species of North 

American, C. R. Barnes, 389
Moths: the Moths of British India, including Ceylon and 

Bunnah, 245 ; the Larvte of British Butterflies and Moths, 
William Buckler, 460 ; Monograph of the Bombycine Moths 
of America, North of Mexico, A. S. Packard, 536 ; on the 
Colours and Colour-Patterns of Moths and Butterflies, Alfred 
Goldsborough Mayer, 618 ; Clothes Moths and Cold Storage, 
Dr. L. O. Howard, 327

Motor-Cars’ Journey to Brighton, 57
Motor-Car Show, the, 81
Mouat (Dr. F. J.), Death of, 277
Mould, Formalin as Preventive of, Mr. Blandford, 142
Moulds, Influence of Food on Respiratory Quotient of, C. Gerber, 

3*2 ,
Mount Aconcagua, Mr. Fitzgerald s Ascent of, 277
Mount Etna Observatory, the, H. Faye, 599
Mountain Observatories, 183
Mountaineering, Mr. Fitzgerald’s Ascent of Mount Aconcagua, 

277
Mountains: Sport in the Alps in the Past and Present, W. 

A. Baillie-Grohman, Prof. T. G. Bonney, F.R.S. ; Aus der 
Alpen, R. von Lendenfeld, Prof. T. G. Bonney, F.R S., ; 
Chamounix and the Range of Mont Blanc, Edward Whymper, 
Prof. T. G. Bonney, F.R.S. ; Climbs in the New Zealand 
Alps, E. A. Fitzgerald, Prof. T. G. Bonney, F.R.S. ; Moun­
taineering and Exploration in the Japanese Alps, Rev. Walter 
Weston, Prof. T. G. Bonney, F.R.S., 102

Moureaux (Th.), Icelandic Earthquake recorded at Paris, 4
Mourlot (A.), Action of High Temperature on Metallic Sul­

phides, 576
Mouthe Cave, the La, M. E. Riviere, 55, 575
Muir (M. M. Pattison), the Story of the Chemical Elements, 

557
Muir (T. S.), Report of Ben Nevis Intermediate Station, 263 
Muirhead (R. F.), Variation of Newton’s Law of Impact, Si 
Milller (E.), Absolute Thermal Conductivity of Air, 309 
Munby (A. E.), Laboratory Use of Acetylene, 486

Munro (Dr.), Intermediate Links between Man and Lower 
Animals, 263

Muntz (A.), Wine Manufacture in Southern Regions, 407 ; High 
Air Collection, 479

Muraoka (IL), Glow-worm Light, 214
Murray (George), Coccospheres and Rhabdospheres, 510
Murray (J. E.), Constant Volume Air Thermometer, 551
Murray (Dr. John, F.R.S.), the Ocean Ranger Reef, Southern 

Pacific, 334 ; Physical Conditions of Ocean East of Australia, 
334 ; Marine Organisms and the Conditions of their Environ­
ment, 500; Coral Reefs, 551

Muscles Peauciers du Crane et de la Face dans les Races 
Humaines, quelques Observations sur les, Theophile Chud- 
zinski, 246

Museum, Field Columbian, Collecting Expeditions, 471
Music, Influence on Respiration, 5c., of, A. Binet and J.

Courtier, 590
Musical Tubes, R. T. Rudd, 165
Mutism, Deaf, Dr. J. K. Love, 550

Nansen’s (Dr. Fridtjof) Narrative, it ; the Early Life of Fridtjof 
Nansen, W. C. Brbgger and Nordahl Rohlfsen, Dr. Hugh 
Robert Mill, 201 ; Arctic Expedition, 352 ; Farthest North, 
Dr. Hugh Robert Mill, 393 ; the North Polar Problem, 495 ; 
the Man and his Work, Frederick Dolman, 507

Naples Zoological Station, the Twenty-fifth Anniversary of the 
Foundation of the, H. M. Vernon, 586

National Memorial to Jenner, 547
National Physical Laboratory, a, 368, 385
Nations, the Struggle of the, G. Maspero, 267
Natural History : Hours with Nature, Rambramha Sanyal, 28 ; 

Animals at Work and Play, their Activities and Emotions, C.
J. Cornish, 52 ; Journal of the Right Hon. Sir Joseph Banks, 
P.R.S., during Captain Cook’s First Voyage in H.M.S. 
Endeavour, 1768-71, Sir Joseph D. Hooker, 73 ; Death and 
Obituary Notice of Dr. David Robertson, 81 ; Death and 
Obituary Notice of Alfred Dowsett, 81 ; a Reputed Malagasy 
Monkey, R. Lydekker, F.R.S., 89; Cat and Bird Stories, 
100 ; Snow-Buntings, J. R. Dakyns, 101 ; Fur and Feather 
Series: Red Deer, Rev. H. A. Macpherson, 195; In the 
Australian Bush and on the Coast of the Coral Seas, Prof. 
Richard Semon, W. Saville-Kent, 227 ; the Natural History 
of the Marketable Marine Fishes of the British Islands, J. T. 
Cunningham, W. A. Herdman, F.R.S., 361 ; Crags and 
Craters, Rambles in the Island of Reunion (Bourbon), W. D. 
Oliver, 365; Death of Herr Alois Rogenhofer, 370; a Year 
in the Field, John Burroughs, 387; a-Birding on a Bronco, 
Florence A. Merriam, 387 ; Summer Days for Winter 
Evenings, J. II. Crawford, 387; Natural History of North 
Nyasa, Alexander Whyte, 398 ; Memoirs of St. Petersburg 
Society, 428; Heterocephalus glaber in North Somaliland, 
Prof. Henry II. Giglioli, 440; Changes in Fauna: due to 
Man’s Agency, Prof. T. D. A. Cockerell, 462 ; the Ostrich, 
546 ; the Memorial Statue of Sir Richard Owen, 561 ; Rough 
Notesand Memoranda relating to the Natural History of the 
Bermudas, J. L. Hurdis, 604; the Cambridge Natural 
History, vol. ii., Worms, 607

Natural Science, the Philosophy of, Erkenntnisstheoretische 
Grundztige der Naturwissenschaften und ihre Beziehungen 
zum Geistesleben der Gegenwart, Dr. R. Volkmann, Prof. 
Karl Pearson, F.R.S., I, 342; Studien zu Methodenlehre 
und Erkenntnisskritik, Friedrich Dreyer, Prof, Karl Pearson, 
F.R.S., 1

Natural Selection : Natural Selection and Origin of Species on 
Plants, Rev. George Henslow, 189 ; Charles Darwin and the 
Theory of Natural Selection, Edward B. Poulton, F.R.S., 
Dr. Alfred R. Wallace, F.R.S., 289; Is Natural Selection 
the Creator of Species? Duncan Graham, 365

Nature, Out-door Studies of, the Round of the Year, Prof. L. 
C. Miall, F.R.S., 265; Life in Ponds and Streams, W. 
Furneaux, 265

Naudin (C.), New Researches on Tubercles of Leguminosa, 48 
Nautilus, the Embryology of the, Arthur Willey, 402
Naval Architecture: Institution of Naval Architects, 571; 

Water-Tube Boiler in Powerful an<\ Terrible, A. J. Durston, 
571 ; Application of Compound Steam Turbine to Marine 
Propulsion, Hon. Charles Parsons, 571

Navigation : Admiral Fleuriais’ Gyroscopic Horizon, E Guyon, 
47 ; A Schwerer, 48 ; the Bazin Roller Steamship, 109, 
379 ; Obituary Notice of Prof. G. D. E. Weyer, 299 ; Effects 



of Oil at Sea, M. Baretge, 360; a Manual of Elementary 
Seamanship, D. Wilson-Barker, 459

Nebula; : the Trifid Nebula, Prof. Pickering, 329
Neolithic Troglodytes, the Reading, Writing, and Arithmetic 

of the, M. Ed. Piette, 229
Nerve Cells, the Structure of, Alfred Sanders, tot
Nerve Cells, the Union of, F. C. Kenyon, 248 ; A. Sanders, 

248
Neudrucke von Schriften und Karten iiber Meteorologie und 

Erdmagnetismus, 437
Neural Descriptive Terms, some, Prof. Burt G. Wilder, 224
Neville (F. II.), Freezing-point Curves of Zinc Alloys, 502
New Georgia, Ethnography of, Lieut. B. T. Somerville, 143
New Guinea : Sir William Macgregor’s Recent Journey across 

New Guinea and Re-ascent of Mount Victoria, J. P. Thomp­
son, 157 ; Dr. Henry O. Forbes, 247

New Mexico, a Meteorite from, Warren M. Foote, 572
New South Wales Linnean Society, 72, 191, 240
New South Wales, Two New Plants in, J. H. Maiden, E.

Betche, 239
New York Academy of Sciences, 190; Annual Exhibition of, 

589
New Zealand : Climbs in the New Zealand Alps, E. A. Fitz­

gerald, Prof. T. G. Bonney, F.R.S., 102; Pioneer Work in 
the New Zealand Alps, Arthur E. Harper, Prof. T. G. Bonney, 
F.R.S , 458

Newcomb (Prof. Simon), Physical Causes of Variation, 191 ;
Solar Motion as Gauge of Stellar Distances, 191 

Newfoundland, Discoveries of Mineraisin, it 
Newman (F. E.), Theorie der doppelten Strahlenbrechung, 

abgeleitet aus den Gleichungen der Mechanik, too
Newth (S. G.), Detection of Potassium Compounds by Flame 

Test, 543
Newton (Prof. Alfred, F.R.S.), a Dictionary of Birds, 505;

Early Arrival of the Swift, 508
Newton (Sir Edward), Death and Obituary Notice of, 613
Niagara Falls Electrical Machinery, Starting of, 58
Nichols (E. F.), Heat Rays of Great Wave-Length, 329 ; 

Behaviour of Quartz towards Infra-red Rays, 524 ; Heat Rays 
of Great Length, 524

Nickel Stress Telephone, a, T. A. Garrett, 574
Nile Cataracts, Plan to Generate Electricity at the, 562
Nipher (Prof. F. E.), Frictional Effect of Trains on Air, 454
Nitrogen, Papilionaceous Plants and, Prof. W. Somerville, 399
Nittis (M.), Protective Power of Serum influenced by Nerve 

Lesion, 264
Nobel (Alfred), Death and Obituary Notice of, 232
Non-Metallic Chemistry: the Tutorial Chemistry, Part i., Non- 

Metals, G. IL Bailey, 195; Elementary Non-Metallic 
Chemistry, S. R. Trotman, 195

Nordlinger (Dr. Herman von), Death of, 348
North American Mosses, Analytical Key to the Genera and 

Species of, C. R. Barnes, 389
North Atlantic, March Weather in, 589
North Polar Problem, the, Dr. Nansen, 495
Norton (Charles L.), a Powerful and Efficient Means of Driving 

X-Ray Tubes, 460
Notes of the Night, and other Outdoor Sketches, Charles C. 

Abbott, 77
Nova Auriga:, Prof. W. W. Campbell, 617
Noyes (Mr.), Reaction of Ferric Chloride, Potassium Chloride 

and Hydrochloric Acid, 543
Nuovo Giornale Botanico Italiano, 142, 406
Nuttall (G.), Is Animal Life possible in the Absence of Bacteria ? 

23^
Nyland (A. A.), the Period of Rotation of Jupiter’s Spots, 352

Oats, the Cultivation of, 496
Oberbeck (A.), Dissipation of Electricity from Conductor into 

Air, 380
Observatories : Strassburg Observatory, 14 ; Companion to the 

Observatory, 163 ; Mountain Observatories, 183 ; the Western 
Australia Government Observatory, 183 ; Melbourne Observa­
tory, 235 ; Annuaire de 1’Observatoire Municipal de Mont- 
souris pour l’Annee 1897, 340; Belgian Observatory Annual, 
516; Columbia University Observatory’s Publications, 544; 
Harvard College Observatory Report, Prof. E. C. Pickering, 
566

Oceanic Ichthyology, George Brown Goode, Tarlton II. Bean,

Oddone (Dr. E.), the Periodicity of Earthquakes in Liguria, 82 

O’Donahue (T. A.), Colliery Surveying, 438
Ogilvie (Dr. Maria M.), Recent Work on the Madreporarian 

Skeleton, 126; the Classification of Madreporaria, 280
Ogilvie (William), Gold discovered in Canada, 540
Oil at Sea, Effects of, M. Baretge, 360
Oliver (W. D.), Crags and Craters, Rambles in the Island of 

Reunion (Bourbon), $65
Oloufsen (M.), the Pamir Country, 278
Omori (Prof. F.), After-Shocks of Great Japanese Earthquake of 

November 4, 1854, 205 ; Intensity and Amplitude of Motion 
in Great Japanese Earthquake of 1891, 444

Oology : Death of Major C. E. Bendire, 417
Opinion, Scientific, the Need of Organising, Dr. Henry E.

Armstrong, F.R.S., 409, 433
Oppel (Albert), Lehrbuch der vergleichenden Mikroskopischen 

Anatomie der Wirbelthiere, 74
Optics: the Origin of Anti-Kathodic Rays, P. de Heen, 13; 

Luciferase, R. Dubois, 24 ; Optical Conditions of Fatigue in 
Reading, H. Griffing and S. J. Franz, 82; Photo-Electric 
Residual Action of Kathode Rays, J. Elster and H. Geitel, 
92 ; some Experiments with Kathode Rays, A. A. C. 
Swinton, 568 ; Interference Refractometer for Electric Waves, 
O. Wiedeburg, 92 ; Refraction Constants of Crystalline 
Salts, W. J. Pope, 93 ; Application of Illusions accompanying 
Formation of Penumbra to Rontgen Rays, G. Sagnac, 119; 
Uranic Rays, 11. Becquerel, I19,454 ; Optical Properties of Glass 
Cylinder in Rapid Rotation in Magnetic Field, C. Duperray, 
161 ; Flicker Photometers, Prof. O. N. Rood, 190; Telescope 
Free from Secondary Colour, Prof. C. S. Hastings, 191 ; 
Influence of Magnetisation on Emitted Light, Dr. Zeeman, 
192; Electro-Capillary Light, P. Schott, 214; Glow-worm 
Light, II. Muraoka, 214; Curious Optical Phenomenon, Dr. 
C. B. Warring, 232 ; Variation of Accidental Double Refrac­
tion of Quartz, with Direction of Compression, R. Dongier, 
263; Ophthalmoscopic Appearances of Fundus Oculi in 
Primates, Dr. Lindsay Johnson, 333 ; the Direct Synthesis of 
Optically Active Proteid-like Substances, Dr. Henry E. 
Armstrong, F.R.S., 341; Absorption of Ultra-Violet Light 
by Crystals, V. Agafonoff, 350; Subjective Colour Pheno­
mena, Shelford Bidwell, F.R.S., 367 ; the Use of very Small 
Mirrors with Paraffin Lamp and Scale, H. H. Hoffert, 382 ; 
Changes of Colour in Flashes of Light of Short Duration, Aug. 
Charpentier, 407 ; the Colours of the Brazilian Diamond 
Beetle’s Scales, Dr. Garbasso, 444; Diffraction Pattern near 
Telescope Focus, R. II. D. Mayall, 479 ; Behaviour of Quartz 
towards Infra-Red Rays, E. F. Nichols, 524; Heat Rays of 
Great Wave-length, H. Rubens and E. F. Nichols, 524; 
Luminosity and Photometry, J. B. Ilaycraft, 525; Dr. 
Zeeman’s Phenomenon in Eye, E. G. A. ten Siethoff, 527 ; 
Partial Polarisation of Luminous Rays under Influence of 
Magnetic Field, N. Egoroff and N. Georgiewsky, 575 ; 
New Cadmium Lamp for producing Interference Fringes, 
Maurice Flamy, 576

Orbit of Jupiter’s First Satellite, the, Dr. Fritz Cohn, 421
Orbits of Bodies, Lecture-room Demonstration of the, under 

the Action of a Central Attraction, R. W. Wood, 620
O'Reilly (Dr. M. F.) on Mass, 317
Organic Selection, Prof. J. Mark Baldwin, 558
Origin of Manna, the, B. Timothy, 440
Origin of the Stratus-Cloud, the, and some Suggested Changes 

in the International Methods of Cloud Measurements, H. 
Helm Clayton, 197

Original Work, on the Publication of, Swale Vincent, 79
Ormerod (Eleanor A.), Report of Observations of Injurious 

Insects and Common Farm Pests during the Year 1896, with 
Methods of Prevention and Remedy, 557

Ornithology: the Swallows, Henry Cecil, 53; Observations of 
Swallows, S. Stainer, 109; Death of Heinrich Giitke, 348; 
a Dictionary of Birds, Prof. Alfred Newton, F.R.S., 505; 
the Ostrich, 546 ; the Affinities of Hesperoniis, Prof. B. C 
Marsh, 534; Death and Obituary Notice of Sir Edward 
Newton, 613

Osmotic Pressure, Prof. J. II. Poynting, F.R.S., 33; Lord 
Kelvin, F.R.S., 273 : Dr. J. Larmor, F.R.S., 545 ; Osmotic 
Pressure and Ionic Dissociation, Dr. Henry E. Armstrong, 
F.R.S., 78; the Theory of Dissociation into Ions, Prof. 
Oliver J. Lodge, F.R.S., 150; W. C. D. Whetham, 151, 606 ; 
E. F. Herroun, 152 ; Spencer Pickering, F.R.S., 223 ; Semi- 
permeable Films and Osmotic Pressure, Prof. J. Willard 
Gibbs, 461

Ostrich, the, 546



Ostwald’s Klassiker der Exakten Wissenschaften: No. 76, 
Theorie der doppelten Strahlenbrechung, abgeleitet aus den 
Gleichungcn der Mechnnik, F. E. Newman, too; No. 77, 
Ueber die Bildung und die Eigenschaften der Determinanten, 
C. G. J. Jacobi, too; No. 78, Ueber die Functional De­
terminanten, C. G. J. Jacobi, too; No. 79, Zwei Hydro- 
dynamische Abbandlungen, H. Helmholtz, 100 ; Nos. 80-85, 
4'3

O’Sullivan (C.), Identity of Dextrose from Various Sources, 
142

Otto (Maurice), Ozone and Phosphorescence, 168; Density of 
Ozone, 287

Oudemans (Prof. J. A. C.), the Triangulation of Java, 455 
Owen (Sir Richard), the Memorial Statue of, 561
Oxford, Agricultural Teaching at, Robert Warington, F.R.S., 

449
Oxygen, Surgical Uses of, George Stoker, 40
Oxygen in the Sun, Herren Runge and Paschen, 303 ; Lewis 

Jewell, 447
Oyster Culture in Relation to Disease, Dr. T. E. Thorpe, 

F.R.S., 105, 154; G. H. Baxter, 154
Oyster Question, the, Prof. W. A. Herdman, F.R.S., 293 
Oysters, Copper and, W. F. Lowe, 366, 415 ; Prof. W. A.

Herdman, F.R.S., 366
Ozone and Phosphorescence, Maurice Otto, 168
Ozone, Density of, Maurice Otto, 287

Pacific Expedition, Prof. Sollas’s, 12
Packard (Alpheus G.), Monograph of the Bombycine Moths of 

America, North of Mexico, 536
Page (Ernest Judson), the Clue to the Ages, 580
Paget (Chas. E.), Wasted Records of Disease, 414
Paint, a Heat-indicating, Dr. S. P. Thompson, 525
Pakeobotany: New Fossil Cone, D. H. Scott, F.R.S., 333 ; 

Sigillaria and Glossopteris in South Africa, A. C. Seward, 
550 ; David Draper, 550

Palteolithics : the Cromer Forest Bed Worked Flints, W. J. L. 
Abbott, 300; Stone Axe of Glacial Period found in Ohio, 
Dr. E. W. Claypole, 350 ; the Hitchin Deposits in the Glacial 
Epoch, Clement Reid, 501

Palieontology : Application of Rontgen Rays to Palaeontology, 
M. Lemoine, 81 ; Casts of Jguattodon bemissartensis, pre­
sented by King of the Belgians to Cambridge Museum of 
Zoology, S. F. Harmer, 94; Origin of European Fauna, Dr. 
R. F. Scharff, 95 ; Fossil Plants from St. Bathans (New 
Zealand), G. M. Thomson, 135 ; New Mollusca from 
Lancashire Millstone Grit and Lower Coal Measures, H. 
Bolton, 143; Fauna of Keisley Limestones, F. R. C. Reed, 
166; Archelon Ischyros, G. R. Wieland, 188; Affinities of 
the Echinothuridae, Dr. J. W. Gregory, 189; New French 
Mosasauria, Armand Thevenin, 239; Death and Obituary 
Notice of Baron Constantin Ettingshausen, 370 ; the Dinosaurs 
of North America, Othniel Charles Marsh, 463 ; Classification 
of Trilobites, C. E. Beecher, 476; the Memorial Statue of 
Sir Richard Owen, 561

Pamir Country, the, MM. Oloufsen and Philipsen, 278 
Pancoast (Prof. W. H.), Death of, 277
Panichi (Prof. Uno), Electrostatic Dispersion of Rontgen Rays, 

>35
Paper for Books, the Choice of, Cross and Bevan, 241
Paper Making: Les Succ<5danes du Chiffon en Papeterie, V. 

Urbain, 388
Parasitic Diseases of Poultry, the, Fred. V. Theobald, 196 
Paris, Icelandic Earthquake recorded at, Th. Moureaux, 4 
Paris Academy of Sciences, 24, 47, 71, 95, 119, 143, 167, 191, 

215, 239, 263, 287, 311, 335, 359, 383, 431, 454. 479. 5°3. 
527, 55'. 575> 599. 623 > Medal Awards for 1896, 215 ; Prize 
Subjects of the, 261 ; a Gift to the, 544

Parker (Andrew J.), Morphology of the Cerebral Convolutions, 
619

Parker (Mr.), Redetermination of Atomic Weight of Magnesium, 
4>

Parsons (Hon. Charles), Trial of Steam Turbine Engine as 
applied to Marine Propulsion, 181 ; Application of Compound 
Steam Turbine to Marine Propulsion, 571

Parsons (H. Franklin), Cultivation of Woad, 198
Partial Impact of Celestial Bodies, Prof. A. W. Bickerton, 61 
Paschen (Herr), Oxygen in the Sun, 303
Passion Flowers and Albucas, Dr. Wilson on Hybridisation in, 

22

Pasteur (Louis), the Final Entombment of, 204 ; the Tomb of, 
275 ; Memorial Lecture of the Chemical Society, the, Prof. 
Percy Frankland, F.R.S., 518

Patches, Purple, 59, 155; A. Pedder, 33
Patein (G.), Constitution of Antipyrin-Phenol Combinations, 

359
Patent Law, British, Hubert Haes, 149
Pathology: the Bacteria which we breathe, eat, and drink, 

Dr. A. A. Kanthack, 209; Is Animal Life possible in the 
Absence of Bacteria? G. Nuttall and H. Thierfelder, 238; 
the Value of Pathological Research, Lord Lister, P.R.S., 
329 ; the Function of Disease in the Struggle for Existence, 
Prof. T. D. A. Cockerell, 534

Paton (Dr. Noiil), the Green Pigment of Thalassenta, 400
Patterns produced by Charged Conductors on Sensitive Plates, 

James I’Anson, 269 ; J. Brown, 294 ; Fernando Sandford, 485
Paul (T.), Behaviour of Bacteria towards Reagents, 32S
Peal (S. E.), the Svastika, 248; Sailing Flight, 271
Pearson (Prof. Karl, F.R.S.), Studien zu Methodenlehre und 

Erkenntnisskritik, Friedrich Dreyer, 1 ; Erkenntniss 
theoretische Grundziige der Naturwissenschaften und ihre 
Bezischungen zum Geistesleben der Gegenwart, Dr. P. 
Volkmann, I, 342 ; the Epistemology of Natural Science and 
Mr. Karl Pearson, 343

Peary (Lieut.), Projected New Polar Expedition, 371 ; Plan to 
reach North Pole, 564

Peasblossom, Caroline Pridham, 28
Pedder (A.), Purple Patches, 33
Peek (C. E.), Robinson and Pressure-Tube Anemometers com­

pared, 372
Pelabon (A. IL), Absorption of Sulphuretted Hydrogen by 

Liquid Sulphur, 264; Interesting Case of Chemical 
Equilibrium, 420 ; the Combination of Sulphur and 
Hydrogen, 551

Pellat (H.), Measurement of Force acting on Non-Elcctrified 
Dielectric Liquids in Electric Feld, 48

Pen, the Camera and the, T. C. Hepworth, 268
Pendulums, Method of comparing Oscillation of, with Aid of 

Electric Spark, G. Lippmann, 311
Perdoix (L.), Action of Potassium Permanganate on Polyhvdric 

Alcohols, 143
Periodical Comets, 401
Perkin (A. G.), the Colouring Matter of Wallflower and Haw­

thorn, 93 ; Derivatives of Maclurin, 358 ; Apiin and Apigenin, 
478

Perkin (W. IL, jun.), Sulphocamphylic Acid, 93 ; Synthesis 
of Camphoronic Acid, 526

Perkins (R. C. L ), the Introduction of Beneficial Insects into 
the Hawaiian Islands, 499

Perm, Remarkable Find of Chud Implements near, M.
Sergureff, 82

Permain (T. H.), Applied Bacteriology, 413
P^rot (A.), Absolute Electrometer for Small Forces, 327;

Measurement of Coefficient of Viscosity of Air, 383
Perrigot (M.), Dark Light, 624
Perrin (Jean), Influence of Temperatures and Pressure on Dis­

charges by Rontgen Rays, 119; Dissociation of Neutral 
Electricity produced in Gases by Rontgen Rays, 232; Dis­
charge by Rontgen Rays, 454

Perrine, Comet, 208, 279; Ephemeris for, H. Kreutz, 41 ;
Prof, Holden, 42; Otto Knopf, 110

Perrotin (M.), Observations of Mars at Meudon, 401
Perry (Prof. John, F.R.S.), Elements of Mechanics, Thomas 

Wallace Wright, 49 ; the Force of One Pound, 176
Personality, Alterations of, Alfred Binet, 389
Pertz (D. F. M.), Injection of Intercellular Spaces of Elodea 

Leaves, 526
Petroleum : a Treatise on Petroleum, Boverton Redwood, 169 ; 

Le Petrole, 1'Asphalte et le Bitume, au point de vue geo- 
logique, A. Jaccard, 169 ; Petroleum, its Development and 
Uses, R. Nelson Boyd, 169

Pfuhl (A.), Influenza Bacilli in Central Nervous System, 182
Philipsen (M.), the Pamir Country, 278
Philosophical Society of Washington, Bulletin of the, 438
Philosophy of Natural Science, Prof. Karl Pearson, F.R.S., I, 

342
Philpot (Mrs. J. H.), the Sacred Tree, or the Tree in Religion 

and Myth, 483
Phipson (J. L.), Analysis of Air by elgancus agramentarius, 

95
Phosphorescence, Ozone and, Maurice Otto, 168



Phosphorus, Diselectrification by, Shelford Bidwell, F.R.S., 6, 
155; Profs. Elster and Geitel, 155 ; J. R. Ashworth, 225

Photography: Rapid Printing Machine at Berlin, Friese 
Greene, 39; Experiments on Rontgen Rays, Dr. John 
Macintyre, 64 ; Photographic Study of Expansion of Liquids, 
Alphonse Berget, 71 ; Photography of Flying Bullets, 79; 
Apparatus for giving Diagrams of Efficiency of Shutter, Captain 
Abney, 119; Radiography, Dr. G. M. Lowe, 154; W. I. 
Chadwick, 198; Results with Prismatic Camera during 1896 
Eclipse, J. Norman Lockyer, F.R.S., 263; Photography by 
Impact of Dust-laden Current of Air, P. de Heen, 279 ; 
Photo-Trichromatic Printing, C. G. Zander, 315 ; Photo­
graphy in Colours, Sir Henry Trueman Wood, Captain W. de 
W. Abney, F.R S., 318; Photographic Reproduction of 
Colours, 422 ; the Dansac-Chassagne Coloured Photograph 
Process, 564 ; the Photographic Observation of Clouds, 322 ; 
Everybody’s Guide to Photography, “ Operator,” 365 ; Lunar 
Photographs, Camille Flammarton, 373 ; the Practical Photo­
grapher, vol. vii., 414; Photography of Ripples, J. II. 
Vincent, 430; Prominence Photography, 447 ; a Powerful 
and Efficient Means of Driving X-Ray Tubes, Charles L. 
Norton, Ralph R. Lawrence, 460 ; Photography as a Hobby, 
Matthew Surface, 460; Isaac Roberts on Long-Exposure 
Photographs, 544 ; Prof. Harold Jacoby on the Reduction of 
Stellar Photographs with special Reference to the Astro-photo­
graphic Catalogue Plates, and on the Permanence of the 
Rutherfurd Photographic Plates, 544; X-Ray Photography, 
William Webster, 559; Effect of Electrical Discharge on 
Photographic Plate, James I*Anson, 581 ; Reflector and 
Portrait Lens in Celestial Photography, Dr. Max Wolf, 582

Photometry : Death of Dr. J. T. Wolff, 11 ; Flicker Photo­
meters, Prof. O. N. Rood, 190; the Atmospheric Absorp­
tion of Light, W. E. Plummer, 235 ; Proposed System of 
Photometric Units, Prof. Leonhard Weber, 513

Phthisis, the Climate of Bournemouth in Relation to Disease, 
especially, A. Kinsey-Morgan, 316

Physics: Physical Society, 23, 70, 119, 164, 309, 382, 430, 
477, 525, 574 ; Vapour Pressure of Solutions, A. Ponsot, 24 ; 
Practical Work in Physics, W. G. Woollcombe, 28 ; Osmotic 
Pressure, Prof. J. H. Poynting, F.R.S., 33; Lord Kelvin, 
F.R.S., 273 ; Dr. J. Larmor, F.R.S., 545 ; Osmotic Pressure 
and Ionic Dissociation, Dr. Henry E. Armstrong,,F.R.S., 
78 ; the Theory of Dissociation into Ions, Prof. Oliver J. 
Lodge, F. R.S., 150; W. C. D. Whetham, 151, 606; E. F. 
Herroun, 152; Spencer Pickering, F.R.S., 223; Semi- 
permeable Films and Osmotic Pressur , Prof. J. Willard 
Gibbs, 461 ; Measurement of Low Temperatures, L. Holborn 
and W. Wien, 46; Temperatures inside Vacuum Tubes, 
R. W.Wood, 46 ; Concurrent Observations of Viscosity and 
Electric Conductivity of Gelatinous Salt Solution, A. Griffiths, 
47 ; Floating Mercury on Water, C. Stromeyer, 53 ; Methods 

• of determining Dryness of Saturated Steam and Condition of
Steam Gas, Prof. Osborne Reynolds, F.R.S., 71 ; Compressi­
bility of Gases at Zero, A. Leduc, 71 ; Photographic Study of 
Expansion of Liquids, Alphonse Berget, 71 ; Death of Dr. S. 
Cornelius, 81 ; Apparatus for Eliminating Vibrations from 
Galvanometers, &c., Prof. W. H. Julius, 83 ; Volume 
Measurement of Air-Thermometer Bulb, W. G. Cady, 92 ; 
Viscosity of Mixtures of Liquids, C. E. Linebarger, 91 ; 
Residual Viscosity and Thermal Expansion, H. D. Day, 92 ; 
Ostwald’s Klassiker der Exakten Wissenschaften, No. 
76, Theorie der doppelten Strahlenbrechung, abgeleite, 
aus den Gleiehungen der Mechanik, F. E. Neuman, too; 
No. 77, Ueber die Bildung und die Eigenschaften der deter- 
minanten, C. G. 1. Jacobi, too; No. 78, Ueber die Functional- 
determinanten, C. G. J. Jacobi, too; No. 79, Zwei Hydro- 
dynamische Abhandlungen, H. Helmholtz, too; Nos. 80-85, 
413 ; Apparatus for giving Diagrams of Efficiency of Photo­
graphic Shutter, Captain Abney, 119 ; the Pound as a Force, 
Prof. O. J. Lodge, F.R.S., 124, 223; Dr. M. J. Jackson, 
126; L. Cumming, 126; Prof. A. M Worthington, F. R.S., 
247 ; Units of Force, C. S. Jackson, 198 ; Dynamical Units, 
Prof. Geo. Fras. Fitzgerald, F.R.S., 389, 439 ; the Force of 
a Ton, 365, 415; Prof. A. G. Greenhill, F.R.S., 365; 
Death of Dr. K. S. Cornelius, 133; Molecular Entropy, 
Georges Darzens, 143 ; Equation of Forces acting in Flota­
tion of Metal Discs and Rings, Prof. A. M. Mayer, 190; 
Decrease with Diminishing Volume of b in liquation of Fluids, 
Prof, van der Waals, 192 ; Capillary Ascent between Two 
Concentric Cylindrical Tubes, Dr. Verschaffelt, 192; the 
Distance of the Visible Horizon, L. Cumming, 198; on a 

New Law connecting the Periods of Molecular Vibrations, 
Prof. Arthur Schuster, F. R.S., 200, 223 ; Physical Science a 
Hundred Years ago, T. E. Thorpe, 217 ; Boscovich’s 
Theory of Atomic Configurations in Gas Molecules, Lord 
Kelvin, F.R.S., 238; the Theory of Solutions, Lord 
Rayleigh, F.R.S., 253; Recent Determinations of Viscosity 
of Water by Efflux Methods, G. H. Knibbs, 259; 
Acceleration, Rev. Edward Geoghegan, O. J. L., 271 ; 
Relative Temperature in Geissler Tubes, R. W. Wood, 274 ; 
Variations of Melting Point with Pressure, R. Demerliac, 
287 ; Method for Measuring Vapour Pressures of Liquids, 
Lord Kelvin, F.R.S., 273; Note on Method for Measuring 
Vapour Pressures, Lord Kelvin, F.R.S., 295 ; the Gravitation 
Constant and the Mean Density of the Earth, Dr. Franz 
Richarz and Dr. Otto Krigar-Menzel, 296; a National 
Physical Laboratory, 368, 385 ; Death and Obituary Notice 
of Prof. Charles Tomlinson, F.R.S., 371 ; the Use of very 
Small Mirrors with Paraffin Lamp and Scale, H. II. Hoffert, 
382; Measurement of Coefficient of Viscosity of Air, Ch. 
Fabry and A. Perot, 383 ; Compressibility of Salt Solutions, 
Prof. Tait, 431 ; the Gases of the Atmosphere, Prof. William 
Ramsay, F.R.S.,435; Apparatus for ascertaining Independ­
ency of Pressure of Amount of Gases dissolved in Sea­
water at great Depths, Jules Richard, 444 ; Frictional Effect 
of Trains on Air, Prof. F. E. Nipher, 454 ; Vapour 
Pressure Measurement with Micromanometer, A. Smits, 455 ; 
Prof. V. A. Julius, 455 ; Ellipsoidal Forms of Equilibrium of 
Revolving Liquid Body, S. Kriiger, 455 ; '1 abellen fllr 
Gasanalysen, Prof. Dr. G. Lunge, 460; the Coefficient of 
Expansion of Petroleum Ether, Prof. F. Kohlrausch, 470 ; 
the Absence of Mechanical Connection between Ether and 
Matter, Prof. O. J. Lodge, F.R.S., 477 ; a Mechanical Cause 
of Homogeneity of Structure and Symmetry, William Barlow, 
477 ; Liquefaction of Air by Self-intensive Refrigeration, Dr. 
W. Hampson, 485; Short Studies in Physical Science, 
Vaughan Cornish, 507 ; Liquid Coherers and Mobile Con­
ductors, Rollo Appleyard, 525 ; Kinematic Models, Dr. S. 
P. Thompson, 525 ; Decrease of Vapour Tension determined 
by Magnitude of Molecules of Solvent, Prof, van der Waals, 
527 ; an Intermediate Course of Practical Physics, Prof. 
Arthur Schuster, F.R.S., 531 ; Special Points in Melting 
Curve, Prof, van der Waals, 551 ; An Elementary Text-Book 
for University Classes, Dr. C. G. Knott, 557 ; Lecture-room 
Demonstration of Orbits of Bodies under the Action of a 
Central Attraction, R. W. Wood, 620; Condensation of 
Water Vapour in Dust-free Air, &c., C. T. R. Wilson, 622

Physiography for Beginners, A. T. Simmons, 172
Physiology: Death of Dr. Moritz Schiff, 11 ; Death and 

Obituary Notice of Henry Newell Martin, Prof. M. Foster, 
Sec.R.S., 56; Lipase, a New Blood Serum Ferment, M. 
Hanriot, 71 ; Distribution of Lipase in Organism, M. 
Hanriot, 96; Estimation of Lipase in Blood, MM. Hanriot 
and L. Camus, 359 ; Non-identic Lipases, M. Hanriot, 576 ; 
the Achromatometer, A. M. Bloch, 96; the Structure of 
Nerve Cells, Alfred Sanders, tot ; Heredity of Acquired 
Characteristics, Leonard Hill, 160; Modification of Nutrition 
in Cancerous Subjects, MM. Simon Duplay and Savoire, 168 ; 
Physiological and Chemical Reactions of certain Proteid-like 
Substances, Dr. J. W. Pickering, 188 ; the Structural and 
Physiological Neurous Unit, Prof. McKendrick, 190; Coagu­
lating and Toxic Properties of Liver, MM. Mairet and Vires, 
191 ; Absolute and Relative Weight of Brains of Mammals, 
Prof. Weber, 192 ; Death of Prof. Emil du Bois-Reymond, 
204 ; Obituary Notice of, Prof. J. Burdon Sanderson, F.R.S., 
230; the Ca:cal Fossat, Dr. Richard Berry, 238; Nucleins 
and Paranucleins of Animal Cell, Dr. T. H. Milroy, 238; a 
New Theory of Cicatrisation, L. Ranvier, 239; Kirke’s 
Handbook of Physiology, Prof. W. D. Halliburton, F.R.S., 
244; the Union of Nerve Cells, F. C. Kenyon, 248; 
A. Sanders, 248 ; Physiology of Muscular Action, A. 
Chauve.au and J. Tissot, 263 ; Influence of Psychic 
Processes on Blood Pressure, A. Binet and N. 
Vaschide, 264; Physiology of Glycogen, Dr. Charles 
Creighton, 303; Ophthalmoscopic Appearances of the 
Fundus Oculi in the Primates, Dr. Lindsay Johnson, 333 ; 
Experiments on Distribution of Posterior Root-Fibres of 
Spinal Nerves, Prof. C. S. Sherrington, F.R.S., 356; 
Cataleptoid Reflexes in Monkey, Prof. C. S. Sherrington, 
F.R.S., 357 ; Reciprocal Innervation of Antagonistic Muscles, 
Prof. C. S. Sherrington, F.R.S., 381 ; Argon and Nitrogen 
in Blood, P. Regnard and Th. Schloesing, 383 ; Influence of

Chauve.au


Brain-work on Blood-pressure, MM. A. Binet and N. 
Vaschide, 399 ; Conditions of Fat-Absorption from Intestine, 
B. Moore and D. I’. Kockwood, 429 ; the Regeneration of 
Nerves, Dr. Robert Kennedy, 429 ; Absorption of Nitrogen 
by Blood, Christian Bohr, 431 ; Influence of Respiration on 
Size and Shape of Blood Corpuscles, Mr. Hamburger, 431 ; 
Synaptic Fibres, L. Ranvier, 454 ; Physiologische Pflanzen- 
anatomie, Dr. G. Haberlandt, 457 ; Urates in the Hair, T.
B. Smith, 470; Death of Charles Contejean, 495 ; Origin 
and Destination of Afferent and Efferent Tracts in the 
Medulla Oblongata, Dr. J. S. Russell, 502 ; Energy Changes 
in Living Muscle, A. Chauveau, 503 ; Action of Bile on 
Nervous System, Adolph Bickel, 551 ; Influence of Carbonic 
Acid on Blood Corpuscles, Mr. Hamburger, 551 ; Death of 
Dr. Siuku Sakaki, 562 ; Comparative Physiology of Supra­
renal Capsules, Swale Vincent, 574; Action of X-Rays on 
Heart, Gaston Seguy and F. Quenisset, 576; the Alleged 
Injurious Effects of X-Rays, J. L. Thomas, 590 ; Results of 
Application of X-Rays to Stomach, M. Sorel, 600 ; Influence 
of Music on Respiration, &c., A. Binet and J. Courtier, 590; 
Reducing Power of Living Animal Tissues, Dr. D. F. Harris, 
599 ; the Formation of Urobilin, Dr. D. F. Harris, 599 ; the 
“Spinning” Activities of Protoplasm, in Echinoderm Eggs, 
G. F. Andrews, 615

Picaud (M.), Toxicity of Alcohol, 600
Pickering (Prof. E. C.), Relative Motion of Stars in the Line 

of Sight, 137; the Algol Variable + 17’4367 W Delphini, 
260; the Trifid Nebula, 329; Harvard College Observatory 
Report, 566

Pickering (Dr. J. W.), Chemical and Physiological Reactions 
of Synthesised Proteid-like Substances, 188

Pickering (Spencer, F.R.S.J, the Theory of Dissociation into 
Ions, 223 ; Pierce (Prof. John), Death of, 495

Piette (M. Ed.), the Reading, Writing and Arithmetic of the 
Neolithic Troglodytes, 229

Pinerva (E.), Separation of Nickel, Cobalt and Iron, and of 
Cobalt and Aluminium, 624

Pioneer Work in the New Zealand Alps, Arthur E. Harper, 
Prof. T. G. Bonney, F.R.S., 458

Pipes Damaged by Electrolysis, 468
Pirsson (L. S.), Missourite, 91
Plague in Bombay, the, 159, 258, 496 ; Failure of Yersin 

Serum, 540 ; Rats and the Plague, Dr. Cantlie, 258 ; the 
Plague Microbe, Dr. Roux, 370; Dr. Yersin and Plague 
Virus, Mrs. Percy Frankland, 378

Planets: Planetary Notes, lit ; Mars, 41 ; Prof. Schiaparelli, 
516; Observations of Mars at Meudon, M. Perrotin, 401 ; the 
Ellipticity of the Disc of Mars, Prof. W. Schur, 421 ; the 
Period of Rotation of Jupiter’s Spots, A. A. Nyland, 352 ; 
the Orbit of Jupiter’s Fifth Satellite, Dr. Fritz Cohn, 421 ; 
Observations of Jupiter’s Fifth Satellite, Prof. J. M. 
Schaeberle, 566 ; the Rotation of Venus, Percival Lowell, 
421 ; Drawings of Mercury, Percival Lowell, 447 ; the Planet 
Mercury, Percival Lowell, 617 ; Relationship between the 
Masses and Distances of the Four Outer Planets, G. E. 
Sutcliffe, 559

Plants: Tournefort and the Latitudinal and Altitudinal Dis­
tribution of, W. Botting Hemsley, F. R.S., 52 ; the Discovery 
of another Connecting Link between Flowering and Flower­
less Plants, 396

Plasntodiophora brassica:, Prof. M. C. Potter, 33
Plateau (Prof. F.), Insects and Colour in Flowers, 300 ; Insects 

and Flower-Scent, 444
Plots and Pots, Agricultural Experiments in, 596
Plummer (John), the Australian Snow Country, 301
Plummer (W. E.), the Atmospheric Absorption of Light, 

235 , >
Poems of George John Romanes, 124
Polar Cap of Mars, the, 303
Pollock (Mr.), Experiments with Rontgen Rays, 70 
Polycandros, Mineralogy of, A. Lacroix, 527
Polygonum, Prof. Trail, F.R.S., on the Floral Deviations in 

some Species of, 21
Polymorphism of the Green Alga:, and the Principles of their 

Evolution, Prof. Chodat, 20
Polytechnic, the Newest German, Sir Philip Magnus, 34
Ponds and Streams, Life in, W. Furneaux, 265
Ponsot (A.), Vapour Pressure of Solutions, 24
Pope (W. J.), Refraction Constants of Crystalline Salts, 93 ; 

Compounds of Camphoric Acid and Acetone, 142 ; Enantio­
morphism, 310

Porter (T. C.), the X-Rays produced by a Wimshurst Machine, 
30 ; a Correction, 79

Portrait Lens in Celestial Photography, Reflector and, Dr. Max 
Wolf, 582

Pots, Plots and, Agricultural Experiments in, 596
Potter (Prof. M. C.), Plasntodiophora brassica, 33
Poulton (Prof. Edward B., F.R.S.), Responsibility in Science, 

too; Charles Darwin and the Theory of Natural Selection, 
289

Poultry, the Parasitic Diseases of, Fred. V. Theobald, 196
Poultry Guide, the New, for British Farmers and others, Kinard

B. Baghot-De La Bere, 485
Pound, the Force of One, Prof. O. J. Lodge, F.R.S., 124, 223 ; 

Dr. M. J. Jackson, 126; L. Cumming, 126; Prof. John 
Perry, F.R.S., 176 ; Prof. A. M. Worthington, F.R.S., 247 
Dr. T. W. Wright, 270

Poynting (Prof. J. IL, F.R.S.),Osmotic Pressure, 33
Pozdneeff (A.), Mongolia and the Mongols, 603
Practical Photographer, the, 414
Practical Physics, an Intermediate Course of, Prof. Arthur 

Schuster, F. R.S., 531
Practical Work in Physics, W. G. Woollcombe, 28
Praying Wheel, the Buddhist, William Simpson, 171
Prehistoric Man and Beast, Rev. II. N. Hutchinson, Prof. W.

J. Sollas, F.R.S., 314
Pressure, Osmotic, Prof. J. II. Poynting, F.R.S., 33; Lord 

Kelvin, F.R.S., 273; Dr. J. Larmor, F.R.S., 545; and 
Ionic Dissociation, Dr. H. E. Armstrong, F.R.S., 78; the 
Theory of Dissociation into Ions, Prof. O. J. Lodge, F.R.S., 
150; W. C. D. Whetham, 151,606; E. F. Herroun, 152; 
Spencer Pickering, F.R.S., 223; Semi-permeable Films and, 
Prof. J. W. Gibbs, 461

Pressures, the Measurement of, in the Bore of Guns, Rev. F. 
Bashforth, 460

Price (W. A.), Alternating Currents in Concentric Conductors, 
575 ; a Galvanometer Support, 575

Priceless Gem, the, Balmokand, 233
Prichard and Acquired Characters, Wilfred Mark Webb, 342 ;

Prof. R. Meldola, F.R.S., 342
Pridham (Caroline), Peasblossom, 28
Primate Brain, the, Dr. W. B. Benham, 619
Prime Numbers, on the Goldbach Euler Theorem regarding, 

Prof. J. J. Sylvester, F.R.S., 196, 269
Primeval Life, Relics of, Sir J. William Dawson, F.R.S., 484
Prince (C. Leeson), the Departure of Swallows, 6 ; Chelidonium 

majus as a Cure for Cancer, 155
Princeton Sesquicentennial, the, Dr. Wm. H. Hale, 43
Printing, Photo-Trichromatic, C. G. Zander, 315
Pritchard (Ada), Charles Pritchard, F.R.S., late Savilian Pro­

fessor of Astronomy in the University of Oxford, Memoirs of 
his Life, 601

Pritchard (Charles, F. R.S.), late Savilian Professor of 
Astronomy in the University of Oxford, Memoirs of his Life, 
Ada Pritchard, 601

Prize Subjects of the Paris Academy of Sciences, 261
Prizes in Astronomy, 373
Problem of the Sense Qualities, the, Prof. E. B. Titchener,294 •

W. E. Johnson, 295
Procyon, the Companion to, Prof. Schaerberle, 62, 498; Isaac 

W. Ward, 153
Projectiles de Campagne de Siege et de Place: Fusees, E. 

Vallier, 388
Prolegomena Experience, a Chapter of, Rev. Wilfred Rich­

mond, 4
Prominence Photography, 447
Proteid-like Substances, the Direct Synthesis of Optically 

Active, Dr. Henry E. Armstrong, F.R.S., 341
Psychology: Analytic Psychology, G. F. Stout, W. E. John­

son, 121 ; an Outline of Psychology, Edward Bradford 
Titchener, W. E. Johnson, 121 ; the Problem of the Sense 
Qualities, Prof. E. B. Titchener, 294; W. E. Johnson, 295 ; 
Alterations of Personality, Alfred Binet, 389

Publication of Original Work, on the, Swale Vincent, 79
Pumping Machinery, the Mechanics of, Dr. Julius Weisbach, 

Prof. Gustav Herrmann, 364
f Puppis, a New Spectroscopic Binary, 137 ; the Spectrum of, 

35?
Purdie (T.), Action of Alkyl Iodides on Silver Malates, 142 
Purification, Water and its, Samuel Rideal, Joseph Lunt, 

602
Purple Patches, 59, 155 ; A. Pedder, 33



Queensland, Sugar Cane Growth in, 60
Quelch (J. J.), the Electric Eel, 508
Quenisset (F.), Action of X-Rays on Heart, 576
Quincke (G.), Rotations in Constant Electric Field, 92

Rabbit, New Mexican, Dr. C. H. Merriam, 300
Rabies, the Extirpation of, 325
Racial Change, Rate of, that accompanies Different Degrees of 

Severity in Selection, Francis Galton, F.R.S., 605
Radignet (M.), Fluorescence of Vitrified Materials under 

Rontgen Rays, 335
Radiography: Dr. G. M. Lowe, 154; W. I. Chadwick, 198; 

with Wimshurst Machine, W. G. Watson, 12 ; Uranic Rays, 
II. Becquerel, 119, 454 ; Length of Exposure of Radiographs 
through Limbs of Different Dimensions, L. N. Vandevyver, 
232 ; Transparency of Glass and Porcelain to Rontgen Rays, 
Prof. Rilcker, 232 ; Radioscopy applied to Diagnosis of 
Thoracic Diseases, Ch. Bouchard, 239 ; J. Bergonie, 239; 
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Plants, 207

Time, the International Unification of, 567
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Total Solar Eclipse of August 8, 1896, the, 447 ; M. Deslandres, 

235
Tournefort and the Latitudinal and Altitudinal Distribution of 

Plants, W. Bolting Hemsley, F.R.S., 52
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Wilson and J. P. Hill, 350
Teissier (J.), Influence of Diet and Starvation on Effects of 

certain Microbial Toxines, 408
Telegraphy: Telegraphy without Wires, and the Guarding of 

Coast Lines by Electric Cable, Charles A. Stevenson, 197 : 
the Inception of Submarine Telegraphy, Sir Henry Mance, 
278; Death of Dr. Timothee Rothen, 397 ; Sixty Years of 
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Telescopic Objectives, on the Adjustment and Testing of, T.

Cooke and Sons, 221
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Trigonometry, Velocity of Ducks measured by, Helm Clayton, 

278 .
Trilobites, Classification of, C. E. Beecher, 476
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548-573.598.62l

Universities: the Opening Ceremony of the Gatly Marine 
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Beattie, Dr. M. Smoluchowski de Smolan, 447 ; Law of Dis­
charge in Gas of Electrified, II. Becquerel, 599

Uranus, tit
Urbain (G.), the Monazite Sands, 527
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Venus : the Rotation of Venus, Percival Lowell, 421
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Vincent (Swale), on the Publication of Original Work, 79;

Comparative Physiology of Suprarenal Capsules, 574
Vincentini (Filandro), Bacteria of the Sputa and Cryptogamic 

Flora of the Mouth, 437
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wood, 429 ; the Regeneration of Nerves, Dr. Robert Ken­
nedy, 429 ; Reducing Power of Living Animal Tissues, Dr. 
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b in Equation of Fluids, 192 ; Decrease of Vapour-Tension 
determined by Magnitude of Molecules of Solvent, 527 ; 
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Warring (Dr. C. B.), Curious Optical Phenomenon, 232
Wart-Wort {Chelidonimn majus) Sap as Remedy for Cancer, Dr.

Denisenko, 60; C. Leeson Prince, 155
Washington, Bulletin of the Philosophical Society of, 438
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of Coral Reefs, 390
Wheat, Sparrows and, F. G. Brook-Fox, 33
Wheeler (W. IL), Cultivation of Woad, 79; a History of the

Fens of South Lincolnshire, 436
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Whirlwind on Rydal Water, Henry J. C. Anderson, 5
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Wires, Telegraphy without, anil the Guarding.of Coast Lines 
by Electric Cable, Charles A. Stevenson, 197
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Year in the Eields, a, John Burroughs, 387
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Phenylsemicarbazide, 310; Oxidation of Phenylstyrenyloxy- 
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THE PHILOSOPHY OF NATURAL SCIENCE. ' 
Studien zu Methodenlehre und Erkenntnisskritik. |

Von Friedrich Dreyer. Pp. viii + 223. (Leipzig : 
Engelmann, 1895.)

Erkenntnistheoretische Grundziige der Naturwissen- 
schaften und ihre Beziehungen zum Geistesleben der 
Gegenwart. Allgemein wissenschaftliche Vortrage. 
Von Dr. P. Volkmann. Pp. xii -p 181. (Leipzig : 
Teubner, 1896.)

J F we were to examine these two works purely from 
the standpoint of the critical reviewer, we should 

probably content ourselves by recommending the busy । 
man of science to pass them by. We might, indeed, 
justify the sternness of our judgment by illustrating the 
hopelessly involved style of Herr Dreyer—his page-long 
footnotes on footnotes, his misinterpretations of mathe­
matical and physical theories, and his obvious, but 1 
nowhere justified, bias against Darwinism. We might 
then pass to Dr. Volkmann and show the vagueness of 
his definitions, the unphilosophical character of his 
epistemology, and indicate the danger which arises when 
loose analogies drawn from natural science are applied to 
other fields of thought. We might not unreasonably 
conclude with a sigh over the departing glory of German 
science. We might moan over the death or old age of 
the giants of a quarter of a century back, and regret that 
the strong and clear intellects of young Germany seem 
drawn rather to military and commercial pursuits than to 
the service of science. That Germany has become the 
first military, and is rapidly becoming the first commercial 
nation, are now familiar ideas ; but that these victories 
have been won at the expense of literature and pure science, 
is an aspect of evolution which other nations are only 
just beginning to realise, and Germany herself will only 
realise last of all. It is a subtle qualitative, not a quanti­
tative change which has been going on since 1870 in 
German science and literature. Few realise it, but it 
is none the less a reality. It is, perhaps, as well 
that leadership in all spheres should not fall to one 

people. From the historical stand-point accordingly, these 
two books are of interest, for they are very typical of 
much work which Germany has of recent years put 
forth. Their authors fully recognise that there are great 
problems still unsolved in the philosophical basis of the 
natural sciences, but it cannot be said that they throw 
any light on the solution of these problems, nay, that 
they even assist us in their clear enunciation. Herr 
Dreyer indeed tells us with much truth that:

“Auf dem Gebiete der Biologic sieht es noch recht 
wild und windig aus ” ;
but his lengthy defence of “vital force” is hardly calcu­
lated to bring more system into biological thought.

Prof. Volkmann is evidently not quite at his ease in 
his endeavours to define such fundamental concepts as 
“ natural law ” and “ physical hypothesis.” Yet for him 
natural laws like the law of gravitation lie outside us 
while the conclusions of mathematics are thought-laws 
which lie inside us :

“ Diese Naturnothwendigkeiten ausseruns nirgends in 
Widerspruch treten mit den Dcnknothwendigkeiten in 
tins.”
This arises apparently from a pre-established harmony 
the source of which is accounted for in a manner which 
the writer tells us is the “ Kernpunkt meiner erkennt- 
nistheoretischen Studien auf naturwissenschaftlichem 
Boden.” It lies namely in this :
“dass die Logik in uns ihren Ursprung in dem gesetz- 
massigen Geschehen der Dinge ausser uns hat, dass die 
aussere Nothwendigkeit des Naturgeschehens unsere 
erste und recht eigentliche Lehrmeisterin ist. ”
We are only given this sentence, without one word more 
description of the process by which such harmony has 
been established ! A poet might have thrown out the 
idea, but put thus in a scientific treatise it is hardly 
calculated to help us in clearing up our fundamental 
notions.

It would,however, be wrong to merely smile over what 
we feel compelled to term trivialities, or to think that they 
are solely characteristic of German naturalists. A very 
superficial study of current English physical and 
dynamical text-books will suffice to demonstrate how 
much we ourselves need a thorough Aufkliirung in our 



fundamental physical ideas. A mere perusal of current 
discussions on variation, correlation, panmixia, will avail 
to show how “right wild and windy” it is in the field of 
English biology also. This is the second stand-point 
from which a consideration of the ideas of Dreyer and 
Volkmann may be of value. Their books may help us 
to realise the condition of affairs at home, and if we 
do that we shall hardly find much ground for national 
self-congratulation.

During the last ten or fifteen years a very great 
revolution has been more or less silently taking place in 
the philosophical theory of men of science. The 
revolution is very far from being complete, for old 
theories arc hard to dissolve when they have crystallised 
into dogmas. The chaotic definitions of the text-books, 
the chaotic thinking of too many biological contro­
versialists, are all signs of a transition period, of new ideas 
struggling with old modes of expression, with an antique 
terminology suited to a scientific philosophy no longer cap­
able of satisfying modern intellectual needs. But whether 
we turn to Germany, to France, or to our own country, 
and study the literature which touches on the erkenntnis- 
thcotetischc foundations of science, we shall alike be 
forced to the conclusion that a revolution in scientific 
thought has been taking place, and that in the minds of 
the more philosophical men of science, it is already 
complete. There are many ways of summing up the 
purport of this revolution. Perhaps the shortest, if not 
the most expressive, is to say that the old division of 
science into exact and descriptive sciences is now seen to 
be illusory. The immense progress made in the first half 
of this century with theoretical mechanics, the success 
with which mechanical reasoning was applied in the 
third quarter of the century to the great physical dis­
coveries of that period, led men of science not unnaturally 
to postulate mechanism as the basis of all natural 
processes whatsoever. Particles, molecules, atoms, 
impacts, vibrations, laws of forces were the forms 
under which all nature worked, and by which all things 
were to be explained. The dogma that mechanism 
would explain the universe may have been philosophically 
absurd, but by concentrating men’s thoughts on one 
method of investigation, it led to a whole round of 
splendid discoveries. For all but the great leaders of 
science work under any theory, under any dogma indeed, 
which has produced and is still capable of producing great 
results, is far better than the invention of new hypotheses. 
Fruitful new hypotheses have almost always been the 
product of master-minds, which have worked out old 
theories to the point at which they are seen to 
absolutely contradict phenomena. The ’prentice hand 
finding some new fact at present unaccounted for 
by the old-established theory is generally over-hasty 
with the fabrication of a new hypothesis. The true 
criterion for the modification or rejection of an established 
theory which has produced sound scientific results is 
not its present insufficiency to account for this or that 
isolated group of phenomena—its insufficiency may arise 
from the weakness of our analysis, or from want of insight 
in our application of it—the criterion lies rather in a 
demonstrable contradiction between the theory and some 
particular class of phenomena. The existence of such a 
contradiction can only be satisfactorily proven by a master 

with the firmest grasp of theory and the fullest appre­
ciation of natural facts. Had the necessity for such a 
criterion been borne in mind, the field of biology would 
possibly not now look so “wild and windy.” Has there 
not been a far too ready invention of new hypotheses— 
on the ground that the theory of natural selection com­
bined with heredity has not hitherto provided a satis­
factory account of certain phenomena—while, as a matter 
of fact, the modification or rejection of such a fruitful 
theory ought to be solely based on the absolute contra­
diction of its deductions by our experience of nature?

The whole point is, indeed, well illustrated by Herr 
Dreyer’s onslaught on “die moderne Entwicklungslehre 
mit ihrem famosen Darwinismus,” which “ noch so 
kannibalisch wohl fiihlt.” It is perfectly easy to show 
that neither Darwinism1 nor mechanism in their respective 
spheres have accounted for anything but a small fringe 
of organic phenomena. It is quite easy to postulate the 
possibility of other evolutionary hypotheses and of “vital 
forces,” which in the future may render account of other 
ranges of phenomena. But take, for example, such a 
concept as “vital force”—the definition of which is so 
obscure that it is impossible to assert or deny its exist­
ence—and ask what fruitful results it has contributed to 
biology as compared with what has been achieved by an 
application of mechanical theory—under which term we 
should include chemico-physical laws ? Herr Dreyer is 
very stern with Otto Liebmann for ridiculing “vital 
force ” ; but when we come to investigate what Herr 
Dreyer himself understands by “ vital force,” it appears 
to be embraced in a Lebensgesetzlichkeit., which shall be 
coordinate with, and not superior to the physikalische 
Gesetzlichkeit. The study of this Lebensgesetzlichkeit is 
to form the science of Vitalistik. It would be interest­
ing to know who has been so rash as to diny the exist­
ence of yet undiscovered laws of life, which are not 
identical, but coordinate with already established 
physical laws. Herr Dreyer’s position may be thus 
summed up : It is not proven that physics can lead us 
everywhere in the organic field, let us try the fabrication 
of new hypotheses and build up a new science of 
vitalistics.

Well, and good 1 A master-mind may some day pro­
pound an hypothesis of value ; we should have preferred 
the statement of single new Lebcnsgesctz to all Herr 
Dreyer’s discussion on Lebensgesetzlichkeit. We hold that 
for the every-day man of science it is better to work a by- 
no-means exhausted vein of ore, than rush off to the still 
unworked, but highly-puffed field of vitalistics. Science 
as well as commerce has its gold reefs—without gold. 
Nor was the attack of the so kannibalisch tvohl fiihlendc 
moderne Entwicklungsntiinner on Lebenskraft without its 
justification. That term embraced an unscientific attempt 
to slur over ignorance, and encouraged loose thinking by 
stealing from mechanics in the word “ force ” some of 
the clearness and definiteness of mechanical concepts. 
That no knowledge of Lebensgesetzlichkeit came out of 
its use, can we think be historically proven, nor are we, 
indeed, prepared to admit that it even acted for a time 
as a successful bulwark against a materialistic view of

1 By “ Darwinism" may here be broadly understood the theory which 
supposes evolution to have taken place by natural selection combined with, 
heredity.



life. The materialistic view of life—the theory which 
would explain all organic and inorganic nature by force 
and matter—has disappeared owing to a wider and 
more philosophic view of mechanism, and not to the 
logic of vitalists. It is the physicists, and not the bi­
ologists, who have broken down the barrier between the 
exact and descriptive sciences, and among whom a truer 
view of mechanism has arisen. The biologists have been 
only too ready to offer “ explanations” of various organic 
processes by appeal to molecules, centres of force and 
energies. While they have been attempting a mechanical 
basis for descriptive science, the physicists have learnt 
that mechanics, after all, is but a descriptive science it­
self. “ The object of mechanics is to describe in the 
simplest possible fashion the motions which occur in 
nature.” Such was Kirchhoff’s definition, and the ac­
ceptance of that definition is really the revolution which ' 
has been going on in natural science. It is a revolution 
which cuts at the idea of force as a cause, but sees in it 
only a measure of change ; it is a revolution which thrusts 
upon us the agnostic position of watching and describing, 
and which drops explanation out of the scientific glos­
sary or defines its old sense entirely away. It is a 
revolution which again renders for us the motion of a 
planet every whit as mysterious as the oscillations of 
protoplasm. We can explain neither, although long 
study and observation have enabled us to describe one 
motion in much simpler terms than the other.

Mechanism as the description in the simplest possible 
terms, not the explanation, of natural motions is a revo­
lutionary definition which at once reduces all physics, 
chemistry and biology to the same simple footing. In 
all three sciences it is the sequence of changes in space 
and time that we endeavour to describe in the simplest 
language. In doing this, we arc inevitably thrown back 
on geometry and kinematics. The conceptions of these 
sciences are not identical with real experience ; they are 
based on ideal forms and ideal ratios drawn as limits from 
our experience of phenomena. But it is in terms of these 
only that we succeed in describing change, and this 
geometrical and kinematic description of change, and of 
repeated sequences of change is what we are to under­
stand by mechanism in its broadest sense. It is this 
mechanism, which embraces such inventions of the in­
tellect as particles, molecules, atoms and ethers, and 
describes kinematically, or in terms of the motions it 
attributes to them, physical phenomena. Organic pheno­
mena may require to be described by other conceptual 
elements having other modes of motion attributed to 
them than those which have hitherto been adopted in 
physical descriptions. But if organic phenomena are to 
be described scientifically, it must be by a series of sym­
bolic forms moving in time and space. In this sense 
biology must ultimately become a mechanical science. 
This does not mean that life can be “explained” by 
mechanism—on the contrary, mechanism explains 
nothing, not even physical nature—but that the bulk of 
natural science is a description of change, of motion in 
time and space, and that the invention of comprehensive 
and brief formula: of motion is the function of mechanics. 
In this sense it seems impossible to contrast mechanism 
and “vital force,” or to maintain any rigid line of demar­
cation between the physical and descriptive sciences.

From this standpoint, which we believe to be the firm 
ground, soon to be left behind by the sea of current 
erkenntnistheoretische controversies, how purely idle does 
Prof. Volkmann’s disquisition on natural laws, rules, 
hypotheses, and axioms appear 1 Thus Newton’s law of 
gravitation, the principle of energy, Galilei’s law of 
inertia, he tells us, are Naturgesetze j Kepler’s laws of 
planetary motion arc merely Regeln, and the undulatory 
theory of light an Hypothese ! Yet Prof. Volkmann’s 
definitions are worth noticing, because they show us so 
very clearly the present transitional state of scientific 
thought.

“Das Naturgesetz bildet den kiirzesten und zugleich 
reichhaltigsten Ausdruck ftir das, was thatsachlich 
geschicht und zwar was ausnahmslos geschieht, was 
geschehen muss”(p. 58).

It is the sinnliche Wahrnchmung \y\i\ch changes the 
Hypothese to the Naturgesetz. But we must ask, what 
physicist ever caught a particle, or had a sinnliche 
Wahrnchmung of how two particles, if caught, would 
attract each other? How is Newton’s particle more real 
than the atom of the chemist? Even Dr. Volkmann admits 
that the conception of the atom as something bildlich 
symbolisch, is to-day winning ground everywhere. How 
can we have sinnliche Wahrnchmung of the law of inertia ? 
Does it not require the most ideal conceptions of relative 
motion and of “fixed axes” to at all realise its meaning ; 
and is it then more than a definition of acceleration? We 
cannot find this law so einleuchtend and so unmittelbar as 
Dr. Volkmann believes, nor consider that its essence 
can be scientifically illustrated by the motion of a loco­
motive over smooth rails, when the steam is cut off. 
Indeed our author skates somewhat lightly over the 
abysmal gulf of the relativity of all motion. He has 
given up force as a reality, but the influence of relativity 
on all forms of kinetic energy does not appear to have 
struck him, and, like many another physicist, he would 
probably suppose we had some sinnliche Wahrnchmung 
of the absolute in a quantum of energy. The undulatory 
theory of light was purely hypothesis so long as it was 
iibersinnliche Anschauung und Vorstellung; but now 
that the young German physicist Wiener has photo­
graphed light waves, we are told, that it has ceased to be 
an hypothesis, it has become cine vollendete Thatsache !— 

1 a law of nature. In not one of such natural laws, how- 
| ever, is there anything of the muss of Prof. Volkmann’s 
| definition. They are purely bildlich symbolisch descrip­

tions of motion, more or less simple, more or less complete 
and satisfactory.

The reader will notice at once how far many students of 
science are yet from using the language and appreciating 
the ideas involved in Kirchhoff’s definition of mechanism- 
Mechanism, whether it be that of the particle, the atom, 
the ether, or the cell, is a description of motion in the 

| simplest terms the mind can invent, and this description 
is always in terms of those bildlich symbolische elements, 

| which we construct from such ideal sciences as geometry 
and kinematics. We may attach constants to these ele­
ments to be determined by experience, and to be termed 
charges, masses, &c., and, perhaps, in the distant future, 

’ when the science of vitalistics is complete, vital units ; 
I but the elements none the less remain bildlich symbolisch. 
I They are mental constructs, by which the scientific mind



endeavours to describe its past and predict its future 
experience in the briefest possible terms. It is this 
creation of Naturgesetze by the mind, this invention of 
brief formula.', which is at once the glory and limitation 
of science. The mind does not explain for us what the 
world of Dingo an sic/t, which we term nature, may be in 
and for itself; it seeks with all its ingenuity to describe 
bildlich symbolischy what falls within the limits of its ex­
perience. The progress of science lies in the increasing 
comprehensiveness and brevity of its descriptions.

Prof. Volkmann tells us that :
“So lange die Naturwissenschaften mit einem inneren 

Verhaltnis zwischen Geist und Natur arbeiteten, war ihr 
Fortschritt gehemmt ” (p. 123).

If this were true, then must natural science and the 
discovery, or rather invention of natural law be for ever 
retarded, for science must always work at this very relation 
between mind and nature. It is, however, not the right 
but the wrong appreciation of the relation of mind to 
nature which checks scientific progress. The completion 
of the revolution we have hinted at in this review, so far 
from being detrimental to natural science, will go a long 
way towards freeing its workers from the attacks which 
have been made upon science from more than one 
quarter, and which har e largely arisen from a confusion 
of the idea of mechanism with some form of materialistic 
theory. Released from the need of replying to external 
criticism and attack, science will have the more energy 
and leisure to progress quietly in its own proper field.

Kari. Pearson.

OUR BOOK SHELF.
Text-Book of Comparative Anatomy. By Dr. Arnold 

Lang. Translated into English by Henry M. and 
Matilda Bernard. Part ii. (London : Macmillan and 
Co., Ltd., 1896.)

This volume of Dr. Lang’s text-book treats of the 
Mollusca, Echinodermata, and Enteropneusta. To the 
first group of animals 283 pages are devoted, and to the 
latter two 319. The complete and systematic manner in 
which the structure and relations of the different families 
and orders described in this work are dealt with, renders 
each of the three chapters, into which the book is divided, 
a valuable monograph. Regarding the phylogeny of the 
Enteropneusta, Dr. Lang states that they “ are not closely 
related to any single large division of the animal 
kingdom ” ; his treatment of them in this volume is suf­
ficient evidence that he is not inclined to attach much 
weight to their supposed affinities with the Chordata. 
In a short notice it is quite impossible to give any idea 
of the interesting way in which the book is written. 
The English translation is all that could be desired ; 
the illustrations are excellent. The arrangement of the 
subject-matter has been carefully thought out, and refer­
ence to any subject is assisted by the use of different 
kinds of type in the text. A long classified list of the 
important literature is given at the end of each chapter.
Experience: a Chapter of Prolegomena. By the Rev.

Wilfrid Richmond. Pp. iv + 64. (London : Swan 
Sonnenschein and Co., Ltd., 1896.)

According to the author, the initial obstacle to the 
progress of philosophy is the doctrine that experience 
cannot give the knowledge of reality—that nothing can be 
definitely known. This view he demolishes by showing 
that reality is actually to be found within the field of 
experience, whence the sensible conclusion is arrived at 
that “ experience is the beginning and end of philosophy.”

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for opinions ex­

pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.}

Islandic Earthquake Recorded at Paris.
Le No. de Nature du 15 octobre contient une note tres 

interessante de Dr. J. Stefansson, sur le tremblement de terre 
survenu en Islande le 26 aout dernier.

J’ai 1'honneur de vous informer que les courbes relevees, i. 
cette date, au magnetographe de 1'Observatoire du Parc Saint- 
Maur, portent nettement la trace de trois troubles particuliers, 
paraissant se rattacher a ce phenomene. Le premier s’est pro- 
duit it 1 th. 36m., et les deux autres, qui sont plus accentufe, 
respectivement it 1 th. 42m. et uh. 46m. du soir, temps moyen. 
de Paris. Tn. MOURBAUX.

Observatoire du Parc Saint-Maur, le 20 octobre.

Earth Tremors at Edinburgh between August 25 and 
September 6.

In connection with Dr. J. Stefansson’s article in Nature 
of October 15, on the “ Recent Earthquakes in Iceland,” it may 
be of some interest to note that the photo-recording bifdar 
pendulum, presented to this Observatory by M. d’Abbadie, and 
placed under my care by Prof. Copeland, exhibits on the dates 
given by Dr. Stefansson several strongly marked irregularities 
in the curve, which may |«>ssibly have had their origin in the 
Icelandic disturbances. The following table contains a list of 
all the pendulum oscillations recorded on the photographs 
between August 25 and September 6, with the Greenwich: 
Mean Times of their occurrence.

Edinburgh pendulum
Earth- oscillations. Tilt of | 

quaktt in pendulum
Iceland. frame.

Begin. I End.

Aug. 25

26 
»»

9.25 a.m.
4-45 P-m.
9.10 a.m.
0.55 p m.

1
• 5.50 p.m. 

11.5 a.m.
2.10 p.m.

27
10.30 p.m. 11.10 p.m.

6.35 a.m.
11.30 p.m. 

1
»»
»»

29
30

3°
Sept. 4

I

9 15 a-m. 10.50 a.m.
4.10 p.m.

11.20 a.m.

4.30 p.m.

4.50 p.m.

11.5 a.m.
5.40 p.m.

4.30 p.m.

4.50 p.m.

0.5 a.m.
5-6 11.30 p.m. 0.5 a.m. 0.20 a.m.

6

■

2 a.m. No dh
9.5 a.m.

turbance
Y

About 2 :
1'25

About 2

2 to 3 
here.

I
J

Slight.
Slight.
Very slight.
Slight, but well- 
marked.

Gap.
Well-marked.
(»ap.
Very slight.
Several almost im 
perceptible tremors 
at irregular inter­
vals.

No trace of disturb­
ance, but record not 
complete.

Photographic trace 
a perfectly straight 
line.

Gap.

Well-marked oscilla­
tion.

I

The points of special interest in this table are the three 
violent oscillations which have been designated gaps. These 
are complete interruptions in the curve, caused apparently by 
successive waves of sufficient amplitude to produce so rapid an 
oscillatory motion of the pendulum, that the reflected ray 
traverses the exposing slit too quickly to leave anj’ photographic 
trace. The result as seen on the photograph is an abrupt 
termination to the curve line ; then for a period of from five to 
ten minutes no photographic effect whatever is produced, and 
for about a similar period, a widened and badly defined trace 
shows that the ray has oscillated to each side of its normal 
position, with an amplitude of disturbance at the time when the 
trace begins to reappear of fully 2", but which must have been 
considerably greater at the beginning of the gap, where the 
record is altogether wanting. After this the mirror comes to 
rest, and the ordinary trace reappears.

In the case of all the smaller irregularities of the curve, the 
ray seems to have moved more or less abruptly to a distance 
from its normal position, after which the mirror gradually 
settles to rest. Careful measurements give, for the arc through



"which the pendulum frame is tilted, the numbers contained in 
column 5.

Unfortunately, between August 30 and September 4, the 
record is incomplete, some fifty hours having been lost by the 
photographic paper repeatedly running so much to one side as 
to stop the clock. This difficulty, it is hoped, has now been 
overcome. Thomas Heath.

Royal Observatory, Edinburgh, October 26.

Whirlwind on “ Rydal Water.”
Some friends and myself were staying at Lowwood Hotel, 

Windermere, for a few days, and on Friday, October 16, we 
were walking byRydal Water,” on the opposite side from 
the road, when we noticed a very curious and most unusual 
effect on the water, caused by a sudden very heavy squall of 
wind, which seemed to come from two directions at one time, 
creating a “ whirlwind,” and raising the water and spray on the 
lake fully 100 feet high or more. There were eight or ten of 
these disturbances during the time we stayed (probably about 
twenty minutes), and I was fortunate enough to have my hand­
camera with me and to photograph the largest of them, which 
came sweeping down the lake towards the island (near the 

Whirlwind on “ Rydal Water,” and smaller one in distance, October 16.

centre), and finally broke on the shore with a boom like a 
cannon, which threw the debris, &c., at the side into the air 
quite 40 feet high. I have seen small whirlwinds strike on 
various lakes, but never anything of the magnitude of this. 
Thinking the incident might be of interest to you, I send you a 
photograph to make what use of you like.

Had a small boat or ordinary Windermere yacht been caught 
in one of these whirlwinds, she must have been swamped.

Henry J. C. Anderson.
Rodono, Great Crosby, near Liverpool, October.

The “G” Section of the British Association.
Perhaps I maybe allowed to make a few remarks concerning 

the above Section, and the strictures passed on October 22 upon 
its work, by the writer of the report in your columns. The writer 
is not singular in his criticisms, for others representing the 
scientific and practical sides of engineering also speak from time 
to time in a disparaging way, both of the subjects themselves, 
which are dealt with under the head of Mechanical Science at 
these annual gatherings, and of the methods of dealing with 
them.

I am not in any way concerned in defending the present state 
■of things, but I would point out that no one yet seems to have 

suggested any really better general plan of carrying on th 
business of the Section. The writer in your columns indicates, 
for instance, that the week should be devoted to discussions such 
as that upon the fracture of railway rails, or the report on tidal in­
fluences. While admitting the value of these two communications, 
and others of a similar kind, there appear to be serious objections 
to limiting the work of the Section entirely to such matters, 
which work, I venture to think, your reporter entirely mistakes in 
its relation to technical societies. These societies, such as the 
Institutions of Mechanical Engineers, of Naval Architects, of 
Electrical Engineers, of Mining Engineers, and the Iron and 
Steel Institute, specialise their work, and deal often in a 
different way with quite different subjects. Now the 
British Association affords a common meeting ground 
for all interested in these and other branches of applied 
science, and, indeed, for many who may not have any social 
knowledge of any branch at all. Hence papers, or even lectures, 
upon which discussion is admitted and invited, dealing with 
dock works (which surely it is quibbling to exclude from the 
range of mechanical science), electric railways, the Tower 
Bridge, waterworks, not to say of armour and ordnance, of 
wreck-raising, of motor carriages, &c.—in all of which an 
account was given of progress in applied science—seem to form 

an important part of the work of the Section. 
Indeed, those authors who took the trouble to 
prepare illustrations, lantern slides, and models to 
make their subject clear and interesting, or even, if 
you like, “ popular,” deserve the hearty thanks of 
those present.

It might perhaps be a good thing to make some 
division in the day, so that the scientific papers and 
discussions which, to be frank, frequently empty the 
room, might be taken early before a certain hour, 
after which papers of a more popular character 
might be announced for reading and discussion.

As for trade articles, it might be fairly argued 
that new inventions not coming under that head 
—even scientific instruments, for example—have 
generally no value or interest at all; and the Com­
mittee of the Section seem always to try and 
ascertain, before accepting a communication of this 
sort, if there is sufficient novelty and scientific 
interest to warrant its acceptance; and in this 
matter, the “morality” of the Section need not be 
higher than that of technical societies. Indeed, if 
advertisement were a ban to acceptance, a good 
many of the authors themselves at most of the 
Sections would be hopelessly rejected. The “touting 
circular ” referred to, if indeed it can be called 
such, was given out by one of the secretaries to 
only a portion of the meeting, and the remaining 
copies withheld when his attention was called to 
the contents. Il is scarcely right to intimate that 
this sort of thing ever occurs except as a rare 
accident.

II. S. Hele-Shaw.
Walker Engineering Laboratories, University 

College, Liverpool, October 26.
p.S. —Mr. Johnson, of Derby, is mentioned in mistake for Mr. 

R. E. Johnston, Engineer of the Joint London and North- 
Western and Great Western Railways.

Suggested Reef Boring at the Bermuda Islands.
The issue of NATURE containing the notice of the failure of 

the Royal Society boring expedition has just reached me, so I 
hasten to call attention to the great value of the Bermudas as a 
permanent home for a scientific station, and where borings 
might be readily conducted at any convenient time. A glance 
at the map will show that the fauna of the deep sea, of coral 
reefs, the avifauna of the ocean, and a complex meteorology, 
may all be studied at one and the same station, and in close 
proximity to New York and Halifax.

Could the Smithsonian Institution or the Royal Society be 
induced to take the matter up, it would seem to be an easy 
matter to organise a station, as the funds required are not large.

The town of St. George’s very probably would give a dock 
with house attached, and possibly the colony a small sum 
annually. If the Universities of America would take an interest 
in the matter, the enterprise might be immediately pushed along



I should like to see in Na i I RE the views of some scientific men 
on this matter, both of Britain and America.

The question is certainly of great importance to scientific 
inquirers in nearly all branches of scientific endeavour, and it 
is to be hoped abler minds than mine may lay hold of the 
enterprise. W. K. Morrison.

Devonshire, Bermuda Islands, October 15.

Siemens’ Domestic Gas Fire.
Dr. Pole’s letter on the Siemens’ Domestic Fire drew my 

attention to the inquiry on the subject which Mr. Foster 
addressed to you in his letter published in Nature of Sep­
tember 17.

I have had one of these fires in my office at the Society of 
Arts for some years. It was put in under Sir William Siemens’ 
own superintendence, about the time when he described the 
grate in Nature, so it must have been at the end of 1880 or 
the beginning of 1881. For a long time I used it with coke in 
the manner intended by the inventor ; but practically I have 
found it more convenient to use ordinary coal, although it is 
doubtless less economical.

As Dr. Pole points out, the convenience of having gas ready to 
be turned on whenever the fire gets low or goes out, is very 
great ; and in cases where a rather wasteful consumption of gas 
can be prevented, or is not considered of great importance, 
there can be no doubt but that the fitting of a few gas jets to an 
ordinary grate is a very great convenience. There is also a good 
deal of trouble saved in the lighting of the fire, as no paper or 
wood is required ; the grate is simply filled with coal, and the 
gas turned on and lighted. The fire, I should say, burns up at 
least as rapidly as when lighted in the ordinary way.

If any of your readers are interested in the question, they are 
very welcome to see the grate at work whenever they like to 
call here. H. T. Wood.

Society of Arts, John Street, Adelphi, London, W.C.,
November 2.

Diselectrification by Phosphorus.
In the course of some experiments made a few weeksago, 

upon the discharge of electricity by air which had Ixren traversed 
by X-rays, it occurred to me to try whether similar action would 
be exerted by air in which phosphorus was being oxidised. I 
found that a gold-leaf (Dutch metal) electroscope was quickly 
discharged when a stick of phosphorus was held near it. A 
small metal crucible was afterwards connected with the electro­
scope, and a clean slice of phosphorus half an inch in diameter 
was supported within it at a distance of about half an inch from 
its sides and bottom. The electroscope was completely dis­
charged in six seconds, the action being more rapid than that 
of a burning strip of nitrate of lead touch-paper one inch in 
width.

It might be found convenient to attach a lump of phosphorus 
instead of a fuse to the nozzle of a water-dropping collector in 
times of severe frost.

I do not remember to have met with a previous record of this 
observation. It is of interest in connection with the note on 
slow oxidation, in Nature of October 29 (p. 631).

Shelford Bidwell.

The Departure of Swallows.
“ E. I’.” mentions in Nature of October 22, a date, some­

where about October 20, I presume, which he considers is an 
unusual one for swallows. Now, though the bulk of the 
swallows have left by this time, it is by no means unusual to 
see them later on in the year. In 1894 I saw swallows in Kent, 
in the neighbourhood of Tonbridge, on October 20, 21, 25 and 
27, and the last one on November 11 ; it was flitting about a 
village in a bewildered sort of way, with a crowd of village 
boys throwing mud and clods of earth at it.

The same year a flock of martins stayed near some buildings 
from October 28 to November 16; by this time many of them 
had died of cold.

The latest swallows I have seen this year I saw on October 23, 
ne.tr the same buildings. J. Brown.

Tonbridge, Kent.

I BEG to send you the following extracts from my journal 
respecting the late appearance of the swallows.

1855, December.—It is worthy of record that several swallows
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were seen in this locality towards the end of November andl 
during the first week of this month. I have ascertained that 
they were seen in other counties at the end of November ; it 
must not be considered, therefore, as a merely local or solitary 
instance of the late appearance of these birds.

1863, October.—A few swallows were seen flying above the 
church on the 24th, and again on the 31st.

1867, November.—Some swallows were observed flying about 
during the last week.

These observations were made at Uckfield.
C. Leeson Prince.

The Observatory, Crowborough Hill, Sussex, October 26.

A Mechanical Problem.
The mechanical problem proposed by your correspondent, 

“ Cromerite,” in the last issue of Nature (October 29), is 
practically answered by the so-called “ jumping beans ” that are 
now being exhibited and sold in many parts of London. In 
this case a hard, rigid seed is seen to travel about in a series of 
small jerks, being slightly lifted from the ground at each move­
ment. Upon dissection the seed is found to be hollow, the 
original contents having been devoured by a coleopterous larva 
—a soft fleshy maggot—which now partially occupies the cavity, 
and by its spasmodic movements causes the strange antics of 
the natural box in which it is enclosed. The walls of the seed, 
appear to be quite rigid and inelastic. E. E. Green.

November 1.

HERTZ'S MISCELLANEOUS PAPERS.1
A NYTII ING written by Hertz is of interest ; and these • 

papers are of interest, not only on this account, 
but also on account of their suggestiveness. It is always 
a question as to the desirability of republishing and 
translating papers published some years ago. Most 
valuable papers of ten years’ standing have produced 
their effect. Their vitality has been transmitted to and 
reproduced in subsequent work, but what the scientific 
world requires is advance rather than revision. The 
work of pioneers is, however, largely an exception to this 
rule. They are generally in advance of their times, and 
much of their work is of value long after it was done. ' 
Such an one was Hertz. Most of his papers are sugges­
tive of questions which still require answers, and they all 
breathe a spirit that, as he says himself of Helmholtz’s 
work, evokes “the same elevation and wonder as in 
beholding a pure work of art.” His papers are not mere 
enumerations of observations, nor mathematical gym­
nastics. Each has a definite purpose and an artistic unity. 
A life-giving idea pervades it. It is no mere dry bones, 
but an organic whole that lives for a purpose, and does 
some work for science.

Prof. Lenard has earned much gratitude for his Intro­
duction. It gives a charming picture of Hertz, of his 
simplicity, his devotion to science, his loving regard for 
his parents. There is just enough added to the very 
well-selected letters to give the reader a continuous view 
of Hertz’s work, and enable him to follow its development, 
and hence feel an interest in it and sympathy with the 
worker, thus fulfilling the best ideal of the biographer.

One of Hertz’s first investigations was as to the kinetic 
energy of an electric current. The question is still of 
great interest. It is known that the magnetic induction 
that accompanies an electric current behaves exactly as 
if it were a mass moving with inertia. This is the inertia 
of magnetic induction. Hertz was, however, looking for 
a different inertia. He looked at the subject from the 
flow of electricity point of view. He thought that there 
might be some phenomenon corresponding to an inertia 
of the electric charges, which upon this theory are sup­
posed to be flowing in opposite directions through a con­
ductor. He supposed that these might have some inertia

1 “ Miscellaneous Paper*.” By Heinrich Hertz. With an Introduction 
by Prof. Philipp Lenard. Translated by I). E. Jones and G. A. Schott. 
Pp. 364. (London and New York : Macmillan and Co., Ltd. i8q6.



in addition to the magnetic inertia which accompanied 
their motion. To test this he tried two different forms 
of experiment, and obtained results which showed that if 
there were inertia of this kind, it must be small compared 
with that of the magnetic kind. The first method con­
sisted essentially in a careful comparison of the extra 
current in a conductor with its calculated value ; the 
second consisted in observing whether anything like the 
action by which the trade winds are deflected from a due 
northerly and southerly flow by the rotation of the earth, 
could be observed in a rotating conductor when traversed 
by an electric current. That there is some directed 
inertia in the conductor when traversed by an electric 
current is very probable, and in some cases we can be 
sure it exists. Hertz himself remarks that the inertia of 
the motion of the ions in electrolysis is considerably 
greater than what he was looking for in a metallic con­
ductor. He could not make sufficiently delicate experi­
ments with his apparatus to detect it, however, when 
using the small densities of current that were available 
in liquids ; but the question is of great interest, and 
deserves further investigation. There can be no doubt 
that in gaseous discharges, kathode rays, as well as 
in electrolysis of liquids, there is a directed motion of 
matter accompanying the electric current which would 
be of the nature of the inertia Hertz was looking for, but 
failed to find. There seems much reason for thinking 
that in metallic conductors some similar actions are also 
taking place. Besides all this, there is the question as to 
how far the theory that all electricity is molecular and 
consists of electrons, involves the supposition of an 
inertia of this kind. Is the inertia of an electron com­
pletely specified by the magnetic force accompanying 
it ? Does it occupy no space itself, and is its external 
field its all ? We are hardly in a position to answer such 
questions. We might, however, be able to answer the 
former question as to the inertia of the directed matter 
movements accompanying the current, and as to another 
interesting question of a similar kind, namely, as to how 
far we can legitimately assume the current inside a con­
ductor to be absolutely homogeneous. The self-induc­
tion of a single wire of a square m.m. in section is not 
exactly the same as that of, say, a hundred wires each of 
the thousandth of a square m.m. in section, and dis­
tributed over the square m.m. Subdividing the current 
would increase its self-induction. Outside the wire the 
distribution of magnetic force would be practically the 
same as before, but inside we would have it concentrated 
into a hundred small wires instead of being uniformly 
distributed, and the effect of this would be to slightly 
increase the self-induction, and the more so the smaller 
the section of each wire into which the square m.m. were 
subdivided. Hence we conclude that if the current in a 
real wire be from molecule to molecule, and so be con­
centrated on certain lines, its inertia should be somewhat 
greater than that calculated from the hypothesis that it is 
uniformly distributed over the section of the conductor. 
The difference between these two views is most clear 
when we consider the case of a Leyden discharging by 
its insulating medium becoming a conductor. If the 
Leyden be completely closed, and the medium become a 
conductor in such a way that the strain in each cubic 
cm. is there destroyed by conductivity, there will be no 
magnetic force anywhere accompanying this discharge of 
the Leyden, and consequently no magnetic inertia, if the 
conduction be perfectly homogeneous. Now it seems 
almost impossible that any directed change can take 
place without some accompanying inertia, and we may 
consequently conclude that either (<r) an electric current 
has inertia such as Hertz was looking for, or (b) electric 
conduction currents are essentially heterogeneous, or (c) 
electric conduction is essentially accompanied by material 
inertia, or (d) two or all three of these are true. That (c) 
certainly exists in this case is incontestable in view of the 

known directed strains that Kerr and Duter have proved 
to exist in matter subject to electric stress. What is the 
complete answer, is the important question. It is still 
unsolved. It lies at the foundation of every theory of 
electric conduction. Hertz attacked it. It is still wait­
ing solution.

The papers on the contact of elastic spheres and on 
hardness are most valuable contributions to the subject. 
They place the question of hardness on a scientific basis, 
and lay the foundation for a quantitative study of this most 
variable property of matter. There is no quality in which 
different materials differ more than in hardness. Electric 
conductivity is perhaps as various as hardness, compres­
sibility, and viscosity, but hardly any other quality of 
matter is at all comparable with these in variety of range. 
Of these hardness is one of the most important and least 
known, and since Hertz’s work on it can be scientifically 
studied. Innumerable subsidiary questions arise in con­
nection with it. Why are some bodies so easily polished ? 
Is the polishing of marble connected with the ease with 
which crystals of calcspar can be twinned by pushing 
over one corner? What is the essential difference 
between polishing and grinding ? What is the effect of 
impurities on hardness? Is it comparable to their effect 
on electric conductivity ? What is the cause of this 
effect ?

In considering the cracking of a material like glass, 
Hertz seems to think that its cracking will depend only 
on the tension ; that it will crack where the tension ex­
ceeds a certain limit. He does not seem to consider 
whether it might not crack by shearing with hardly any 
tension. It is doubtful whether a material in which 
there were sufficient general compression to prevent any 
tensions at all, would crack. Rocks seem capable of 
being bent about and distorted to almost any extent 
without cracking, and this might very well be expected 
if they were at a sufficient depth under other rocks to 
prevent their parts being under tension. It is an interest­
ing question whether a piece of glass could be bent with­
out breaking if it were strained at the bottom of a 
sufficiently deep ocean. On the other hand, there seems 
very little doubt that the parts of a body might slide 
past one another under the action of a shear, and would 
certainly crack unless there were a sufficiently great 
compressive stress to prevent the crack, and that con­
sequently a body might crack, even though the tensions 
were not by themselves sufficiently great to cause separa­
tion, and might crack where the shear was greatest, and 
not where the tensions were greatest.

Then follow some papers on hygrometry and evapora­
tion. A very interesting point is raised in this latter 
connection. Can a liquid evaporate at an unlimited rate 
if the vapour produced is removed as rapidly as it is 
evolved ? From two points of view Hertz shows that 
there is a limit, and by his experiments went far to show 
that there was no other cause limiting the rate of evapora­
tion. The first point of view was that a limit is imposed 
by the difficulty of supplying heat sufficiently rapidly to 
keep the surface temperature constant. He does not 
seem in his experiments to have attempted to supply 
this by radiation, but was content to allow the liquid to 
supply itself by conduction and convection from below. 
The second point of view was that the molecules could 
not leave the surface faster than they would be moving 
in the vapour that was formed. Hertz’s investigation of 
this case only assumes an average velocity for the mole­
cules ; he does not consider the distribution of velocity 
among the molecules, nor whether they escape equally 
easily in all directions. The experimental investigation 
of the conditions of evaporation is extremely difficult ; and 
until some more satisfactory method of studying these 
conditions be invented, the rough approximation seems 
to be sufficient to explain the observations. It might be 
interesting to see whether there was any difference between



the superficial friction of a gas and a liquid which 
did not evaporate, and of a vapour in contact with its 
own liquid. In one case there would be no exchange of 
molecules between the two bodies that were sliding past 
one another, while in the second case there would be an 
exchange. A study of the conduction of heat between 
a gas and a liquid might also help to elucidate the nature 
of the exchange which takes place between a liquid and 
its vapour.

In the paper on the vapour pressure of mercury, there 
are some very rough approximations which are hardly 
sufficiently accurate for general application. One is as 
to the extent to which a saturated vapour obeys the laws 
of a perfect gas. Hertz assumes that this is more nearly 
true the lower the temperature. This is not generally so. 
For each kind of material there is a particular tempera­
ture at which its saturated vapour most nearly obeys 
these laws, and below as well as above this temperature 
it departs from these laws. Again, there is a process, 
described at the bottom of p. 203 and top of 204, which 
cannot possibly be carried out. He says : “ Let a quantity 
of liquid at temperature T be brought to any other 
temperature. At this temperature it is converted into 
vapour without external work.” This is absolutely 
impossible, and the equation he deduces froni all this is 
not true, though it is sometimes a rough approximation 
to the truth.

There is a very interesting paper on the floating of 
bodies by thin sheets of rigid material like ice. Hertz 
shows that if the sheet be large enough it would be 
possible to cause a thin sheet of iron, which by itself 
would sink, to float by placing weights at its centre. The 
weights might so depress the centre and make the sheet 
so boat-shaped as to float both themselves and it.

In 1883 Hertz published a deduction from first 
principles of Maxwell’s equations for the electromagnetic 
field in the symmetrical form, afterwards used by himself 
in his investigations on oscillatory discharge waves. He 
applies the very same arguments by which Helmholtz, 
Lord Kelvin, and others had argued from the work done 
by one electric current on another, that there must be a 
corresponding reaction of the second on the first current, 
and hence deduced electromagnetic induction. Hertz 
applies this argument to the case of a ring magnet 
changing in strength and producing magnetic force on 
another ring magnet in its neighbourhood, and doing 
work there, and shows thereby that there should be a 
magnetic force due to a changing electric field exactly 
corresponding to the electric force due to a changing 
magnetic field. This, of course, is what Maxwell describes 
as the magnetic effect of the changing electric displace­
ment, and its effects are expressed by the very same 
equations as Maxwell deduces. The argument is no 
more and no less conclusive than in the corresponding 
application of the principle of the conservation of energy 
to deduce ordinary electromagnetic induction. Hertz is 
careful to point this out, for he was early imbued by 
Helmholtz with the fact that the principle of the conserv­
ation of energy is by itself utterly inadequate as a com 
plete explanation of physical phenomena. He specially 
mentions himself Helmholtz’s interest in this problem of 
the simplest basis for dynajnics, and Hertz’s last great 
work was to place general dynamics on a sound 
basis. The simplest of all cases is the easiest in which 
to see how the principle of the conservation of energy 
fails to give a complete solution. A body moving without 
any action from other bodies describes a right line at a 
constant velocity. The principle of the conservation of 
energy requires the constant velocity. But, why the right 
line ? Conservation of energy cannot solve even the 
simplest of all examples. It would be well if some 
modern chemists would mark, learn, and inwardly digest 
this.

The part of Hertz’s work which [is of greatest interest 
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just now is that in connection with kathode rays. He 
began with some very interesting observations on the 
aura accompanying spark discharges. It appeared to 
be projected from the positive electrode, and occasionally 
formed a vortex ring of incandescent gas, which lasted 
for an appreciable time between the electrodes of a jar 
discharging in air. Goldstein has noticed similar effects, 
and some recent experiments on the discharge of large 
Leyden batteries, in which some of the phenomena of 
globular lightning seem to have been reproduced, make 
it appear possible that this latter is a spherical vortex of 
incandescent air.

Hertz’s study of kathode rays in 1883, set finally at rest 
two questions. In the first place he showed that the 
discharge in a gas may be as continuous as any other 
form of current. In no case are we absolutely certain 
that the current is absolutely continuous. On the large 
scale it certainly is ; but all we know of electrolysis seems 
to show that on a sufficiently small scale the current is 
carried in detachments, and is consequently essentially 
discontinuous. This, however, was not the question at 
issue, and so far as a continuity of the same kind as that 
in any liquid electrolyte is concerned, Hertz showed that 
the discharge through a gas might be equally continuous. 
The second question he decided was as to the direction 
of flow of the average current in an exhausted space. He 
showed that the average flow at any point was nearly the 
same as if the whole space were a conductor : that there 
was no connection between the kathode rays and the flow 
of the current. From experiments on kathode rays pro­
jected down a tube, and quite away from both electrodes, 
he deduced that they produce no magnetic action outside 
the tube, although they are deflected by the magnet. His 
conclusion, that the kathode rays arc not streams of 
electrified particles, was largely founded on this, and on 
another experiment on the action of electrostatic force on 
the particles. This experiment on the magnetic action 
of kathode rays is quite inconclusive, and it is very 
remarkable that Hertz should have attributed much 
importance to it. Whatever current was carried down 
his tube by the kathode ray must have come back the 
tube by the surrounding gas, and these two opposite 
currents should have produced no magnetic force outside 
the tube ; and this is exactly what Hertz observed. In a 
similar way, what he observed in the case of a flat box 
was the average direction of the current, and he showed 
that this average direction was approximately the same 
as in a conducting sheet. This proved that if there were 
any concentration of the current along the direction of 
the kathode rays, this concentration was neutralised by a 
corresponding return current, so that the average current 
was as described. At the same time there does not seem 
much doubt but that the kathode rays only carry a very 
small part of the current. The third part of the paper is 
concerned with the electrostatic effects due to kathode 
rays. The experiments do not seem to fully justify the 
conclusion drawn, that kathode rays cannot be charged 
molecules. Sufficient account does not seem to have been 
taken of the shielding action of the conducting gas 
surrounding the kathode ray, nor of the way in which the 
potential is distributed between two electrodes in a gas. 
Hertz describes an experiment with two plates inside the 
tube kept at a considerable difference of potential. He 
says : “ The phosphorescent image of the RuhmkorfT coil 
discharge appeared somewhat distorted through deflec­
tion in the neighbourhood of the negative strip ; but the 
part of the shadow in the middle between the two strips 
was not visibly displaced.” Now this is exactly what one 
might expect, because the fall of potential between two 
such strips is very small indeed, except close to the 
negative strip, and there the electric force did deflect the 
rays. Hence the conclusion is just the reverse of the one 
Hertz gives. From the experiment it appears that kathode 
rays do behave like electrified particles. It is very



remarkable that in all these investigations Hertz does not 
once even mention, as a thing to be explained, the repul­
sive actions which Crookes observed, and which have 
been almost universally attributed to the impact of gas 
particles.

The other important paper, on the transmission of 
kathode rays through thin metallic films, is particularly 
interesting as the starting-point for Lenard’s work, which 
has resulted in the discovery of the X-rays. A good deal 
of what Hertz observed would be accounted for by the 
production of X-rays where the kathode rays meet the 
diaphragms, and by the reproduction of kathode rays 
mixed with X-rays on the other side of the diaphragm, 
which would thus act as a sort of local electrode. That 
something exists in a vacuum on the far side of such a 
thin film, which does not ordinarily exist in X-rays in 
air, seems conclusively proved by there being something 
there which can be deflected by a magnet. There seems 
no doubt that kathode rays themselves are quite invisible, 
and that it is only where they are interfered with by 
gaseous molecules or by phosphorescent solids that they 
are sources of light. This is very much what one would 
expect. An electrified atom would not in general be a 
source of light unless its free movement were interfered 
with by impact.

The concluding article, on his master Helmholtz’s 
seventieth birthday, is a noble and generous tribute to 
that great teacher’s abilities and character. How truly 
he portrays the important characteristics of a University 
Professor! “It is true that Helmholtz never had the 
reputation of being a brilliant university teacher, as far as 
this depends upon communicating elementary facts to 
the beginners who usually fill the lecture-rooms. But it 
is quite another matter when we come to consider his 
influence on trained students, and his pre-eminent fitness 
for guiding them in original research.” The most 
important duty of a University is to increase the know­
ledge of mankind, and to train up a new generation who 
may be able to continue the good work. It is thus 
mankind has advanced since the dawn of civilisation in 
Egypt. He who produced the most enthusiastic disciples 
has most advanced the well-being and the well-living of 
the race. G. F. F. G.

THE EURE AU OE ETHNOLOGY AT 
WASHINGTON, U.S.A!

"THE Bureau of Ethnology at Washington has, during 
J- the last sixteen years, been carrying quietly on a 

work of the importance of which, we feel sure, that a 
number of students of anthropology have no knowledge 
whatever ; we are equally sure that work itself, as well 
as those who labour in it, has not received due 
recognition. It is now nearly thirty years since the ex­
ploration of the Colorado River of the West was begun 
by the Act of Congress in America, and it is nearly 
twenty years since the various geographical and geo­
logical surveys which sprang up in connection there­
with were dissolved, and since the foundation of the 
United States Geological Survey became an established 
fact. In the course of the work carried on by the Survey 
its various members made most exhaustive anthropologic 
researches among the North American Indians, and the 
myriads of facts which these self-sacrificing workers 
collected were fortunately rescued for the benefit of all 
students, and for all time, by the beneficent help of the 
Smithsonian Institution, which had secured provision for 
the publication of a series of monographs on almost 
every subject connected with the manners and customs, 
history, religion, and languages, &c., of the various 
Indian tribes with which they came in contact. Under

1 The Annual Reports of the Bureau of Ethnology to the Secretary of 
the Smithsonian Institution, by J. W. Powell. Director. 13 Annual Reports. 
(Washington : Government Printing Office, 1881-1896.) 

the authority of the Act of Congress, the Secretary of the 
Smithsonian Institution entrusted the management of 
this great work to the former Director of the Rocky 
Mountain Region Survey, Mr. J. W. Powell, and thus 
the Bureau of Ethnology was practically established. 
It is a pleasant thing to be able to record that Congress 
supported the work both with patronage and with 
pecuniary assistance, and all will confess that the con­
tributors to the success of the Bureau have worked with 
a will so as to employ in the best possible manner, and 
to the best possible end, the funds which have been 
placed at their disposal. We have before us thirteen 
handsome volumes of Reports, each containing several 
hundred pages of closely-printed matter, and profusely 
illustrated with well-executed coloured plates, and many 
hundreds of woodcuts. No reviewer of these volumes 
could attempt to give an adequate account of them 
unless he had some scores of pages at his disposal, and 
it goes without saying that all that any writer can do 
here is to call attention to the plan of Mr. J. W. Powell’s 
volumes and to the general contents, hoping that the 
reader will devote some portion of his leisure to the 
perusal of a set of works which are at once of the 
greatest interest to those who study man and his ways, 
and of the first importance to the student of ethnography.

In setting out on his work, Mr. J. W. Powell says that 
throughout “ prime attention has been given to language,” 
for “with little exception all sound anthropologic in­
vestigation in the lower states of culture exhibited by 
tribes of men, as distinguished from nations, must have 
a firm foundation in language. Customs, laws, govern­
ments, institutions, mythologies, religions, and even arts 
cannot be properly understood without a fundamental 
knowledge of the languages which express the ideas and 
thoughts embodied therein.” As a result of this opinion, 
the officials of the Bureau of Ethnology have devoted 
themselves to collecting materials for dictionaries of the 
North American languages, and for chrestomathies, and 
in time they hope to put grammars of the same before 
the world. With a view of enabling the philological 
student to determine what help he may or may not be 
able to obtain from these languages, the authors of the 
volumes before us give, every here and there, selected 
texts accompanied by interlinear transliterations, much 
in the same way as the early Egyptologists used to do in 
publishing hieroglyphic texts; and there is no doubt that 
this is a most useful plan. That it enables the careful 
reader, at times, to trip up his editor is true ; but it is 
an honest method, and will be much appreciated by all 
painstaking students, for comparisons of words can thus 
easily be effected. Turning, though only for a moment, 
from language and from the characters which express 
language, that is to say writing, we see at a glance that 
the peoples of North America had many things in 
common with the most ancient civilised nations of 
antiquity. We do not for a moment believe that every 
custom and belief which may be found among them 
should be used to connect them with the ancient Chinese, 
or Indians, or Babylonians, or Egyptians ; but it seems 
perfectly clear that every primitive nation, wherever it 
may live on the globe, or whatever may be the cir­
cumstances under which it lives, has certain fundamental 
ideas about the future life, and religion, and morality, 
which closely resemble those of other early nations. It 
seems tolerably clear, too, that many anthropologists 
have erred somewhat in tracing connections between 
peoples of totally different races, which they have 
deduced from observing that they had many beliefs 
in common. A careful examination of the characters 
employed by early nations to express their ideas makes 
this quite plain, for as pictures were used by them 
all for this purpose, we have only to trace the con­
ventional sign back to its oldest form to find out what 
fundamental ideas existed in their minds. Primitive 



man, wherever he existed, used as writing materials 
such natural objects as were readily obtainable. Strips 
of bark, dressed skins, pieces of wood, bones, flat pieces 
of slate or stone, rocks, clay, &c. ; when he was 
sufficiently advanced to beat out or to cast plates 
of metal, iron and bronze were also used by him 
for this purpose. At a later period he found out 
the way to make papyrus and paper, and this once done 
the task of the writer was comparatively simple. His 
pen varied with the substance which he wrote upon ; 
wood, stone and metal demanded a hard, sharp instru­
ment, and skin and paper demanded only an object 
which would transmit the writing fluid to their surface 
in regular quantities at the will of the writer. Ink was 
in its earliest form simply a mixture of water with some 
burnt vegetable substance or mineral earth. The style 
and characterof the writing were modified by the materials 
used ; and this is only a natural result when we consider 
how easy it is to draw circles, curved lines, and intricate 
devices upon a smooth substance like dressed skin or 
paper, and how hard it becomes to cut the same in 
stone. From the Chinese and cuneiform characters we 
may learn how, little by little, the original picture forms 
disappeared before the general use of stone and clay, and 
we know that the style of writing which was used for 
State documents was very different from that employed 
in the ordinary business of life. In the clay tablets of 
the last Assyrian Empire, about B.C. 700, the cuneiform 
characters bear no resemblance whatever to those which 
are found on the monuments of the period of Entenna, 
about B.C. 4500 ; in the Demotic writing of Egypt, so far 
back as the period of the Ptolemies, the pictorial 
character of the ancient hieroglyphics (from which it 
was derived, through the intermediate form of the hieratic 
or cursive form of writing employed by the priests) has 
quite disappeared. When we come to consider the 
characters used for writing purposes among the North 
American Indians, so ably discussed by Mr. Garrick 
Mallery (see “Sign Language among North American 
Indians,” in the First Annual Report of the bureau of 
Ethnology, p. 263 ff.), we find many pictures which show 
that they have much in common with picture signs in 
other languages. The sun is represented by a circle, as 
in Egyptian and Babylonian ; sometimes it has rays 
shooting out all round it, just as we may see it in one 
of the vignettes of the ninety-second chapter of the “ Book 
of the Dead.” Sunrise is symbolised by a part of the 
disk showing above the ground ; in Egyptian the disk 
is seen rising between two mountains. The star is 
represented by a small circle with four rays shooting 
from it, each towards a cardinal point ; in Egyptian the 
star often has five points, but one of them probably 
represents the rope or chain by which the Egyptians 
thought it was hung out in the sky, and in Baby­
lonian a star usually has eight points. The moon 
is represented by a crescent, as in Egyptian, Chinese, 
and Babylonian ; heaven is a vaulted space, but in 
Egyptian it is drawn like the flat roof of a house, and 
has, moreover, supports by which it stands firm on the 
earth. To represent clouds a number of dark conical 
masses are drawn within the vault of heaven ; the 
common Egyptian determinative for words meaning 
cloud is a tress of hair, and it is probable that this idea 
is common to both Egyptians and Indians. Similarly 
among both peoples rain was represented by lines of 
water falling from the sky. In fact it would seem that 
natural objects, both animate and inanimate, were written 
always in the same way, whether the writers were 
Chinese, or Egyptian, or Babylonian, or people of 
Western Asia, or the makers of the Cretan pictographs 
which Mr. A. J. Evans has discovered, or North 
American Indians. Abstract ideas were probably ex­
pressed quite differently by all nations ; but even to touch 
on this far-reaching subject would be beyond the scope 

of this short notice. It must, however, be mentioned in 
passing that Mr. Garrick Mallery has collected a series 
of most important facts in connection with this subject in 
his “ Pictographs of the North-American Indians” (see 
Fourth Annual Report of the bureau of Ethnology}, a 
work which should be consulted by all who study the 
history of the development of writing in the world, and 
that he has further supplemented our knowledge of 
the subject by his later work, “ Picture-writing of the 
American Indians” (see Tenth Annual Report of the 
bureau of Ethnology}. It is a curious fact that the 
peoples of North America did not invent an alphabet, 
as many of the other nations of the world have done, 
for it is clear to every one that a system of picture-writing, 
however simple, is really a cumbrous affair, and the mis­
reading of a picture sign might be at times accompanied 
by dire consequences. At a very early period Chinese, 
Babylonians, and Egyptians introduced an alphabetic 
principle into their writing, and the Persians succeeded 
in abolishing entirely the picture element from their 
system. The other volumes of Reports are, each in its 
way, as interesting as those to which we have called 
attention, and from them we may learn that light and 
information can come from the West as well as from the 
East. The carefully made collections of ethnological facts, 
which we find in the series of works issued under the 
able direction of Mr. Powell, should do much to help and 
encourage other workers in their inquiries, and the 
scholarly way in which they have been set forth by his 
fellow-workers reflects the greatest credit upon the 
Smithsonian Institution, and upon all who have been 
connected with their publication.

NOTES.
It is stated that Lord Rayleigh has intimated to the Council 

of the Royal Society that he does not intend to seek re-election 
as one of the Secretaries of the Society.

The President of the Royal Society (Sir Joseph Lister) will 
preside at Prof. Dunstan's lecture at the Imperial Institute next 
Monday evening.

Loro Kelvin has been suffering for some time past from 
severe neuralgia in the head ; but he is now much better, and 
was able on Saturday to attend at the Royal Society for an hour.

The celebration of the seventieth birthday of Prof. Stanislao 
Cannizzaro at Rome has been postponed to November 21, on 
account of the anniversary on July 12 falling in the University 
vacation. A Committee has been formed and has collected 
subscriptions, which are to be devoted partly to the production 
of a gold medal commemorative of the anniversary, the balance 
being handed to Prof. Cannizzaro to be applied at his discretion 
in the interests of science. Congratulatory addresses will be 
presented from various learned societies, and there will also 

| be a ceremonial presentation of the medal and subscribed fund.

The recent Conference at Burlington House on the proposed 
International Catalogue of Scientific Publications appears to have 
stimulated interest in the subject-index to the Royal Society’s 
“Catalogue of Scientific Papers,” upon which the Society’s staff 
is already engaged. The College Section of the American 
Library Association at their meeting last month unanimously 
passed the following resolution:—“That the Section has 
learned with great satisfaction that the Council of the Royal 
Society proposes to add to the debt which the scientific world 
already owes to it for its valuable ‘ Catalogue of Scientific 
Papers,' by making a subject-index to the papers contained 
therein.”



A MEETING of the executive committee which has been 
formed in connection with the submarine telegraph memorial, 
was held on Friday last. Two resolutions were adopted as 
follows:—“ That it is desirable to establish a memorial to the 
late Sir John Pender, G.C.M.G., to commemorate the leading 
part he took in the establishment and development of submarine 
telegraphy, and in its extension throughout the world.” “ That 
measures be taken for promoting in the year 1901 a general 
international memorial recording the jubilee of international 
submarine telegraphy.” A meeting of the general committee 
will be held in about a fortnight, when the decision arrived at 
will be submitted for confirmation.

Christmas lectures specially adapted for children will this 
year be given at the Royal Institution by Prof. Silvanus P. 
Thompson, F.R.S., his subject being “Visible and Invisible 
Light.” Prof. Augustus 1). Waller, F.R.S., has been appointed 
Fullerian Professor of Physiology for three years, the appoint­
ment to date from January 13, 1897 ; and Dr. Alexander Scott 
has been made the Superintendent of the Davy Faraday 
Research Laboratory of the Royal Institution, the Directors 
being Lord Rayleigh and Prof. Dewar.

Mr. R. Etheridge, late of the Geological Department of 
the British Museum, has been awarded by the Royal Geological 
Society of Cornwall its first Bolitho gold medal, in consideration 
of his services to Pakvontological science.

The objects exhibited in the ethnographical section of the 
Millennial Exhibition at Budapest are to be used as the nucleus of 
an ethnographical museum. The collection of machines in the 
special exhibition of the means of transport are to form a rail­
way museum, and the bulk of the exhibits in the agricultural 
section will be used for the foundation of an agricultural 
museum.

A Reuter correspondent at St. John’s reports further mineral 
discoveries in Newfoundland. An immense deposit of silver and 
lead ore has been discovered at Lawn, on Placentia Bay. The 
lode is said to be one mile long and 18 feet deep, and is described 
as very rich. An offer of /so,ooo for the mining rights is 
reported to have already been made. Rich gold-bearing quartz 
reefs have been found at Ming’s Bight, 200 miles north of St. 
John’s.

Science has just lost an eminent investigator and teacher by 
the death of Dr. II. Newell Martin, F.R.S., late professor of 
biology in the Johns Hopkins University, Baltimore, U.S.A. In 
conjunction with Huxley, Prof. Martin wrote a manual of 
“ Practical Instruction in Elementary Biology,” which was pub­
lished in 1875. He was also the author of a number of text­
books of physiology ; and the seventh edition of his admirable 
volume on the structures and activities of “ The Human Body” 
reached us only a few' days ago. Prof. Martin was in his 
forty-eighth year.

It is reported in Science, upon the authority of the Honolulu 
correspondent of the United Associated Presses, that Mr. C. R. 
Bishop has authorised the Trustees of the Bishop Museum to 
expend 750,000 dols. in building an aquarium and marine bio­
logical station at Honolulu, for the scientific study of marine life 
in the Pacific. Prof. W. T. Brigham has just returned from 
visiting European aquariums, and is prepared to complete the 
plans. A body of professors and investigators will be maintained, 
and students will doubtless be attracted from Europe and 
America.

We regret to announce the death of Dr. Moritz Schiff, pro­
fessor of physiology in the University of Geneva, at the age of 
seventy-six ; of Dr. Julius T. Wolff, the director of the private 
observatory—Photometrisches Observatorium—at Bonn, and 

the last of Argelander’s pupils, at the age of seventy-six; of 
Prof. Dr. Eugen Sell, honorary professor of chemistry in 
Berlin University, at the age of fifty-four ; and of Prof. Gustav 
Kieseritski, professor of mathematics at the Polytechnic Institute 
in Riga.

The death is announced of M. Lucien Trecul, an eminent 
botanist, and member of the Paris Academy of Sciences. The 
Paris correspondent of the Chemist and Druggist gives the 
following particulars as to Trecul’s life:—“ He was seventy-eight 
years of age, having been born at Mondoubleau (Loir and Cher) 
in 1818. He studied pharmacy in Paris, and became a hospital 
pharmacist in 1841, his best-known contemporaries being MM. 
Chatin, a former director of the Paris School of Pharmacy, and 
Georges Ville, professor of agriculture at the Museum. About 
this time Trecul was attracted by the study of botany, and soon 
afterwards devoted himself entirely to it. Early in 1848, he was 
asked by the Minister of Agriculture and the Paris Natural 
History Museum to go to the United States to study the feculent 
roots used for alimentary purposes by the Indian tribes of North 
America. He left France early in the same year, and for a long 
time followed an Indian tribe in its wanderings over the prairies 
near the Rocky Mountains. He got together a superb collection 
of plants and animals. The ship carrying them to France was, 
however, lost in a storm during her voyage. M. Trecul, not 
discouraged, recommenced his work. He proceeded to Texas 
and Mexico, from whence he sent valuable collections to the 
Paris Museum.” He was a Chevalier of the Legion of Honour, 
and became a member of the Paris Academy of Sciences in 1856. 
For the past forty years, or more, he lived a very secluded life, 
and was only heard of by occasional communications to the Paris 
Academy, and through his written works.

Nansen’s narrative, the forthcoming publication of which, in 
a newspaper, was warmly referred to in a note last week, 
appeared in the Daily Chronicle of Monday, Tuesday, and 
Wednesday. Never before, in our knowledge, has such a 
stirring story been told of life amidst the ice and snow of the 
frozen north, and certainly never has the pages of a daily paper 
been embellished with such brilliant illustrations as those which 
accompany Nansen’s articles. Naturally the account deals 
almost entirely with the adventurous aspect of the expedition ; 
and as this was summarised (from telegrams communicated by 
Nansen to the Daily Chronicle) in our issues of August 20 and 
September 3, no useful purpose would be served by repeating 
the descriptions then given. The geographical results of the 
expedition, so far as they have yet been made known, were 
brought together by Dr. Mill in an article which appeared in 
these columns on August 27. In his three articles in the 
Chronicle, Dr. Nansen carefully avoids going into any scientific 
details, and he is probably reserving these for the paper he will 
read before the Royal Geographical Society early next year. 
One or two natural history observations are, however, mentioned 
in the course of the narrative. In the neighbourhood of four 
islands in latitude 8i°38'N. and longitude 63° E., in August 
1895, large numbers of the rare Ross’s gull (Rhodoslethia rosea) 
were seen. We read : “This, the most markedly polar of all 
bird forms, is easily recognisable from other species of gull by 
its beautiful rose-coloured breast, its wedge-shaped tail, and airy 
flight. It is without comparison the most beautiful of all the 
animal forms of the frozen regions. Hitherto it has only been 
seen by chance on the utmost confines of the unknown Polar 
Sea, and no one knew whence it came or whither it went; but 
here we had unexpectedly come upon its native haunt, and 
although it was too late in the year to find its nests, there could 
be no doubt about its breeding in this region.” From November 
1895 to March 1896, no bears were seen, but foxes, both of the 
white variety and of the valuable dark-furred kind, constantly 



came to the hut where Nansen anil Johansen passed the winter. 
With the spring, a few days after the sun had appeared above 
the horizon, a flock of little auks was seen sailing past along the 
mountains to the north, and soon the mountains swarmed with 
them. The whole of that part of Franz Josef Land traversed 
by the two explorers consisted of basalt, and once formed a 
continuous basaltic land, which is now, however, cut up into 
small islands. On the south side of the country a deep stratum 
of Jurassic clay occurs beneath the basalt, and in it was found 
numerous ammonites and belemnites. The proprietors of the 
Daily Chronicle deserve every credit for their enterprise in I 
arranging to pay Dr. Nansen so much as 1500/. for the tele- I 
graphic account of his expedition, and 4000/. for the articles [ 
just published.

We are pleased to be able to report that Prof. W. J. Sollas 
returned to Dublin, in the best of health, on October 28, from his 
travels in the Pacific. It will be remembered that the Royal 
Society gave a grant to a Committee to investigate a coral reef 
by boring, sounding and other methods, and the island of 
Funafuti, in the Ellice Croup, West Pacific, was selected as 
being a promising atoll. We have already (Nature, vol. liv. 
p. 517) noted that the boring was unsatisfactory ; but the other 
portion of the programme was successfully carried out, and large 
collections of the land and marine fauna were severally made 
Iby Prof. Sollas, Mr. C. Hedley, of the Australian Museum, 
Sydney, and Mr. Stanley Gardiner. The party also collected 
plants and all the objects of ethnographical interest on the 
island. Dr. Collingwood made measurements of the natives, 
and other observations on their physical anthropology. Prof. 
Sollas carefully studied the physiography and geology of the 
island, and kept daily records of the maximum and minimum 
temperatures. The soundings made by the Penguin, under 
Captain Field, were so complete that an accurate contour map 
can be made of the submarine slope ; probably in no case has a 
coral island been so accurately surveyed. Numerous photo­
graphs were taken by Prof. Sollas and Dr. Collingwood. The 
expedition was eleven weeks on the island. Prof. Sollas then 
proceeded to Fiji, where he stayed about a month and made a 
special geological tour in the interior, accompanied by the Hon. 
Dr. Corney and the Hon. Mr. Udal. We understand that 
results of some importance will follow from this journey. After 
calling at Samoa, Prof. Sollas went to Honolulu and made some 
geological observations in the islands of Oahu and Hawaii. 
Mr. Iledley returned with his collections to Sydney, where he is 
working out his results. Mr. Gardiner is now in Rotumah. 
We hope that it will be possible to include all the results of this 
expedition in a single publication, instead of their being published 
in scattered papers. If this were done, we should have such an 
account of the physical structure, flora, fauna, and anthropology 
of a single coral island as has never yet been brought together 
in one volume. The scientific men associated on the expedition 
are now so widely scattered, that no time should be lost if their 
various observations are to be collected and coordinated.

The committee appointed by the Entomological Society, for 
the protection of British Lepidoptera in danger of extermina- I 
tion, held a meeting on October 14; Prof. Meldola, President 
of the Society, being in the chair. Letters from the City of 
London Entomological and Natural History Society, the North 
London Natural History Society, and the Leicester Literary ' 
and Philosophical Society, expressing warm sympathy with the j 
object of the committee, were read. After discussion of the 
best methods of securing the object of the committee, it was 
resolved to invite information as to species in special danger of 
extermination, with a view to future action.

He is a bad workman who grumbles at his tools, and the 
student of science who neglects research because he does not j 

possess apparatus ready-made and varnished by the instrument­
maker, lacks the spirit of the investigator. Test the efficiency 
of the things at your disposal is good advice, for the knowledge 
and experience gained by direct communion with nature, even 
through the roughest apparatus, is a very valuable educational 
training. Because this is so, and because we hold our highest 
function to be the encouragement of research, we have pleasure in 
notinglhat “a Yorkshire lad,” Mr. G. W .Watson, of Keighley, has 
obtained some wonderfully good Rontgen photographs by usiug 
an old home-made Wimshurst machine to illuminate a Crookes’ 
tube. The machine gave a spark about I inches in length, and 
was without condensers. With this primitive equipment, good 
radiographs of the bones of the hand were obtained in twenty 
minutes. One of these pictures, and also a radiograph of an 
abnormally developed elbow, have been submitted to us; and both 
are very creditable productions. The definition is unusually 
clear, and the hollow structure of the bones is distinctly visible. 
Mr. Watson’s success may induce others to see what they can 
do with simple means.

WHILE the bison of North America is on the point of ex­
tinction, the European bison, which is still found in Russia and 
the Caucasus, is sensibly decreasing in numbers, in spite of the 
efforts made for its protection by the Imperial Government. 
Herr Buchener (says the Zoologist], in a memoir on the subject 
recently presented to the Imperial Academy of Sciences at 
St. Petersburg, regards it as likely soon to share the fate of its 
American relative. In the forest of Bialowicksa, in the 
province of Lithuania, a herd of these fine animals has long 
been preserved, and forty years ago, namely in 1856, numbered 
about 1900, but of late years this has dwindled down to less 
than 500, and there is no encouraging sign of any material 
increase. Our contemporary points out that if the Russian 
Government would only give instructions to have some of the 
Caucasian bison captured alive and transported to Lithuania for 
the purpose of resuscitating the herd there, no doubt in a few 
years a marked improvement might be effected. The enter­
prise would necessarily be attended with considerable difficulty 
and great expense, but in view of the scientific importance 
which would attach to the result of the experiment, it would be 
well worth undertaking.

The renowned “ Bourbon ” sugar-cane is so subject to diseases, 
particularly to attacks of Rind fungus, that the question of the most 
profitable variety of cane for cultivation in the Leeward Islands 
is of much interest and importance to the colony. Some facts 
are brought to bear upon this question in a report by Mr. F. 
Wattsand Mr. F. R. Shepherd, published as a supplement to 
the Leeward Islands Gazette, detailing the results of experi­
ments on the cultivation of different varieties of sugar-cane with 
the view of ascertaining which varieties are best able to resist 
disease. The results of their observations show that the best 
canes for planting in Antigua are those designated White Trans­
parent, Naga B, Red Ribbon, Caledonian Queen, and Queensland 
Creole. These varieties held their own under different condi­
tions of drought and infection ; they were free from Rind fungus, 
and yielded juices of high purity and great saccharine richness. 
The Keni Keni cane, which, when it was first introduced into 
the colony, gave the best yield of any, has now fallen prac­
tically to the bottom of the list. It is an ally of the Bourbon, 
and is badly attacked by the Rind fungus. A curious fact is 
that both the Bourbon and Keni Keni canes should deteriorate 
in this manner, though the latter seems to have changed for the 
worse much more rapidly than the former. Further observation 
on this point would be of considerable interest in connection 
with the stability of varieties in relation to disease.

Not so very long ago, the proposal to raise sugar-canes from 
the seeds would have been treated with ridicule, but, thanks to 
the work at Demerara and Barbados, and the experiments at the 



Royal Botanic Gardens, Trinidad, it is now known that the 
sugar-cane will grow from seed, and that remarkable variations 
are produced. A short account of the share taken by the 
Trinidad Gardens in raising these seedlings is given in the 
Trinidad Bulletin of Miscellaneous Information, by Mr. J. H. 
Hart, the Superintendent. As a result of the experiments, 
sugar-canes have been produced that have given 25 per cent, 
above the yield of varieties commonly grown. If these varieties 
can be successfully got into plantations on a large scale, no 
further proof will be required of the value of the work done by 
Botanic Gardens. It is proposed to distribute cane plants of 
the new varieties early next year, and we trust that the results 
of their cultivation will be satisfactory in every sense of the 
word. Mr. Hart points out that the effort of the raisers of the 
sugar beet have long been directed to secure a strain of plants 
that would, while giving a large yield per acre, afford at the 
same time the maximum amount of sugar, and their efforts have 
been attended with great success, for it is well known that the 
yield from roots cultivated of recent years show a tremendous | 
advance over the percentage yielded by the beet twenty years 1 
ago. Had the yield of the cane increased in the same propor­
tion as that of beet, the sugar industry would not have suffered 
as it has done of late.

Prof. Ralph S. Tarr contributes to Science a descrip­
tion of the recent expedition to Greenland, conducted by Lieut. 
Peary. The principal geological results are briefly stated as 
follows:—“At Turnavik, on the Labrador coast, evidence of 
recent glaciation is abundant. The hills are all rounded ; there 
has been little post-glacial decay, and the transported boulders, 
as well as the bed rock, are very fresh. Upon exposed rock 
faces, unprotected from the weather, glacial stria; are still very 
distinct. Granting equality of weathering, this region has been 
much more recently glaciated than regions of similar geological 
structure in New England. The amount of glacial carving has 
not been sufficient to lower the surface of the gneiss to the level 
of the pre-glacial decay in the trap-dike valleys.” On Big 
Island and the neighbouring coast of Baffin Land, evidence of 
very recent elevation was found up to a height of 270 feet above 
sea-level. The results of the study of the Nugsuak peninsula are 
interesting. The peninsula extends twenty-four miles from the 
front of the Cornell glacier to the end at Wilcox Head, while the 
Duck Islands are at a distance of eight or ten miles from the 
mainland. The Cornell glacier was found to have undergone 
recently a rapid withdrawal, and its retreat is believed by Prof. 
Tarr to be a part of a general withdrawal of a vast ice sheet, 
which extended outward beyond the Duck Islands. The entire 
Nugsuak peninsula has been so recently glaciated, that striated 
rocks are still present even at the outer end.

According to the usually accepted theory of Crookes’ tube, 
antikathodic rays are produced wherever kathodic rays impinge 
on a fixed obstacle. In the Bulletin de ! Bcadlmic Royale de 
Belgique, M. P. De Heen advances the theory that these rays 
result from encounters between molecules projected from the 
anode and kathode respectively. In verification of this view, 
experiments were made with a tube in which the usual anode 
was replaced by two parallel lamina; of aluminium at a small 
distance apart. When either of these laminae was used as 
anode, the kathode being at the other end of the pear-shaped 
tul>e, antikathodic rays were observed ; but these disappeared 
entirely when the two parallel lamina; were used as anode and 
kathode respectively. This result was easily explained by the 
fact that the space between the two surfaces was too small to 
allow of frequent collisions taking place between the anodic and 
kathodic projections. On the ordinary theory, however, the 
kathodic projections would traverse the space between the 
lamina* with great facility, thereby giving rise to a copious 
emission of antikathodic rays, contrary to observation.

The Proceedings of the fifty-fourth meeting of the American 
Association for the Advancement of Science, held at Springfield, 
Mass., in August and September 1895, have lately been pub­
lished.

In the Meteorologische Zeitschrift for October, General 
Rykatcheff publishes a note on the meteorological observations 
at the St. Petersburg and Pavlovsk observatories during the 
solar eclipse of August 9.

The Bulletin of the Torrey Botanical Club for September 
reprints Dr. N. L. Britton’s brief account of the Botanical 
Gardens of the world, given as the vice-presidential address 
before Section G of the last meeting of the American Association 
for the Advancement of Science. The total number is given as 
over 200, but some of them are little more than pleasure parks. 
Of the total number, Germany possesses 36, Italy 23, France 
22, Russia 16, Austro-Hungary 13, Great Britain and Ireland 
12, and the United States 10.

The Bibliothlque universelle, a monthly review now pub­
lished in Lausanne, Switzerland, has recently celebrated the 
hundredth anniversary of its foundation. It was originally 
established in Geneva, under the title Bibliothlque britannique, 
by Frederic Guillaume Maurice and the brothers Marc Auguste 
Pictet (pupil and friend of the famous naturalist Saussure) and 
Charles Pictet de Rochemont, its chief object being the diffusion 
of English ideas and scientific researches in France and Switzer­
land. It numbered among its earliest contributors Sir Humphry 
Davy, Edward Jenner, Sir Joseph Banks, the physicist Charles 
Earl of Stanhope, and, at a somewhat later period, Sir John 
1 lerschel.

Arrangements are being made to commemorate the 
sixtieth year of the reign of Her Majesty Queen Victoria by 
an exhibition at the Crystal Palace, to be opened on May 24, 
1897. It is proposed to illustrate by models and practical 
examples the famous inventions in arts and industries during 
the past sixty years, and also the progress of other sides of 
national development. As a sort of prologue to this exhibi­
tion, a series of popular lectures, dealing with the advancements 
in science made during Her Majesty’s reign, will be delivered 
during March and April next.

The next session of the Anthropological Institute commences 
on Tuesday, November 10. A number of interesting com­
munications are promised, among others being papers by Prof. 
E. B. Tylor, on North American Wampum Belts; by Dr. 
Oscar Montelius, on the Tyrrhenians and the pre-classical period 
in Italy; by Dr. J. IL Gladstone, on the transition from the 
use of copper to the use of bronze ; by Lieut. Boyle T. Somer­
ville, R.N., on the natives of South Georgia (Solomon Islands) ; 
by Miss G. M. Godden, on the Nagas and other hill tribes of 
the North-East Indian frontier ; by Dr. Colley March, Miss 
Christian Maclagan, and Mr. R. H. Mathews. At the first 
meeting Mr. II. Balfour, of the Pitt-Rivers Museum, Oxford, 
will exhibit a remarkable bow found in Egypt, and believed 
to be Assyrian, and will read the life-history of an Aghori 
Fakir, exhibiting drinking-bowls made from human skulls. 
Mr. C. H. Read will exhibit a curious wooden carving executed 
by a Haida Indian, apparently from a model of a sphinx ; and 
a wooden dance-mask from the north-west coast of America. 
Mr. P. L. Sclater will exhibit a “draught-board” fromNyassa- 
land ; and Mr. Balfour will show a number of transparent 
sections of composite-bows of various times and countries.

Twelve years have elapsed since the publication of Phillips’s 
well-known and widely-consulted “ Treatise on Ore Deposits.’ 
In this period the subject of metalliferous deposits has undergone 
such extensive changes, both material and theoretical, that Prof. 
Henry Louis, in preparing the second edition, which Messrs.



Macmillan and Co. will issue in a few days, has had to introduce 
many modifications of the original text, and make many addi­
tions. Especially is this the case in the first part of the work 
dealing with the classification and genesis of ore deposits. This 
has been entirely rewritten in order to bring it into accordance 
with modern ideas. The second part of the work, being mainly 
a record of facts and observations on ore deposits of the principal 
mining regions, has not needed to be recast, though the results 
of recent studies, and of newly-developed fields and deposits 
have been added. The work has thus been rejuvenated, and 
will continue to hold its high place among mining literature. 
Another new edition to be published by Messrs. Macmillan in a 
few days, is Ziegler’s “Special Pathological Anatomy.” The 
first English edition of this standard work was published in 1884, 
but the edition (the third) shortly to be issued differs from it 
very considerably, having been translated from the eighth 
German edition. So great have been the advances in pathological 
anatomy during the past twelve years, that the text has had to be 
completely rewritten. The forthcoming volume has been trans­
lated and edited by Dr. Donald MacAlister and Dr. Henry W. 
Cattell. The second volume of the work is in the press, and 
it will be followed by a new version of the part on general 
pathological anatomy.

The researches of Emil Fischer on the action of phenyl- 
hydrazine on the various sugars have shown that either a simple 
hydrazone is formed, by the reaction of the aldehyde or ketone 
group of the sugar with the amido-group of the hydrazine, or 
that, in addition to this, the hydrogen atoms, combined with 
the carbon atom adjacent to the carbonyl group, are removed, 
and a second molecule of phenylhydrazine enters into reaction, 
an osazone being formed. In a paper published in the current 
number of the Berichte, E. Davidis describes two new types 
of hydrazine derivatives of the sugars, which have been obtained 
in the laboratory of Prof. Curtius. When a sugar such as 
glucose is warmed with hydrazine hydrate and a little methyl 
alcohol, two molecules of the sugar react with one of the hydra­
zine, and glucosaldazine, C0II12O8 : N.N : C,|II)2O8, is pro­
duced. Similar compounds are formed by fructose and arabinose, 
and they are all readily hydrolysed by dilute acids. Compounds 
of the second type are formed when the sugar is treated with 
an acid hydrazide, such as benzhydrazide, C8H8.CO.NH.NH2, 
in the presence of dilute alkalis. Under these circumstances, 
no less than four molecules of the hydrazide react with one 
molecule of the sugar. The compound produced from glucose, 
which the author terms glucosebenzosazone, therefore resembles 
glucosazone in constitution, but differs from it inasmuch as 
the removal of the hydrogen atoms and reaction with the hydra­
zide has been extended to three consecutive carbon atoms. A 
portion of the benzhydrazide is simultaneously decomposed 
with formation of ammonia and benzoic acid. Ltevulose yields 
precisely the same compound as glucose. It has, so far, been 
found impossible to prepare a benzosazone containing either 
more or less than four hydrazine groups. These compounds 
crystallise well, and melt at a comparatively high temperature; 
and it is therefore possible that they may play an important part 
in the investigation of the very complicated group of compounds 
to which the sugars belong.

The additions to the Zoological Society’s Gardens during the 
past week include a Mozambique Monkey (Cenopithecus 
pygerythrus, i ) from South-east Africa, presented by Dr. John 
Archibald ; a Hocheur Monkey (Cercopit hocus uictilans, <5) from 
Congoland, presented by the Rev. Lawson Forfeitt; a Syrian 
Bear (Ursus syriacus, 9 ) from Western Asia, presented by Mr. 
G. A. Schenley; a Garden Dormouse (Myoxus (juercinus), 
European, presented by Mr. W. H. St. Quintin ; two White 
Storks (Ciconia alba}, European, presented by Miss Agnes 

Woodroffe ; a Black-backed Piping Crow (Gymnorhina tibicau} 
from Australia, presented by Mr. Charles G. Murrell ; four 
European Tree Frogs (Hyla arborea) from Italy, presented by 
Mrs. Kneeshaw ; a Beccari’s Cassowary (Casuarius beccarit} 
from New Guinea, a Night Heron (Nycticorax griseus}, two 
Purple Herons (Ardea purpurea}, European, two Black-spotted 
Teguexins (Tubinauibis uigropuuctatus} from South America, 
deposited ; two Common Sheldrakes (Tadorna vulpanser), 
European, three Mandarin Ducks ((Ex galericulala} from China, 
a White-faced Tree Duck (Dendrocygna viduala} from Brazil, 
received in exchange.

OUR ASTRONOMICAL COLUMN.
Strassburg Observatory.—The first contribution to astro­

nomical science of the Kaiserlichen Universitats-Sternwarte in 
Strassburg is contained in a handsome volume just published by 
the Director of the Observatory, Prof. E. Becker. This ob­
servatory, it may be remembered, was instituted in the year 
1872, Dr. August Winnecke being called upon to fill the post of 
Professor of Astronomy, and make plans for the arrangements of 
the buildings and instruments. It is quite worth while 
recording the fact that almost one of the first acts of 
Germany after the conclusion of the war, was to arrange 
for the building of this observatory, showing that, to have 
an astronomical observatory, which should be a seat “ der 
exacten Wissenschaften,” was almost as important as a fortress. 
No less extraordinary is it that this volume of the “Annalen,” 
just published, should contain the first full description of the 
buildings and instruments almost fifteen years after they have 
been set up. We are led to infer from this that the object of 
the Germans is, in any case, to collect facts, even if they cannot 
momentarily be published. The buildings were commenced 
in 1877, and by the summer of the year 1881 work had already 
begun. In this, the first volume of the “Annalen,” Prof. Becker 
gives a full description of the different buildings and of the 
various instruments housed in them, illustrating them with 
eighty excellent photogravure plates. Among these latter are a 
large refractor of 487 mm. aperture and 7 m. focal length, by 
Merz, on a mounting by the brothers Repsold ; a large comet­
seeker with an objective, by Merz, of 162 mm. aperture and a 
focal length of 13 metres; a smaller comet-seeker, a transit 
instrument by Cauchoix, an orbit-finder (Bahnsucher), an alt­
azimuth, and a Repsold meridian circle, having an object-glass 
of 160 mm. diameter and a focal length of 1'888 metres, by 
Merz. A thorough and complete investigation ot this last- 
mentioned instrument was undertaken, the results of which are 
given in full detail. The observations which are here published 
extend from 1882 March 15 to 1886 September 9, and consist of 
meridian observations of the sun and chief planets, and of those 
stars, the positions of which were required for such different 
objects as comparison stars of comets, angular values of the 
heliometer scales, longitude determinations. In June 1884 the 
programme of work was considerably increased, the determina­
tion of the positions of 306 Anschlusssterne for the southern 
zones, and also of eighty-three stars of the southern fundamental 
catalogue of the Astronomischen Gesellschaft being the chief 
additions. Following the list of observations are the corrected 
readings of the meteorological instruments, the temperatures in 
the basement under the transit circle, and a short account of the 
climate of Strassburg as gathered from the meteorological 
observations made from 1873-79.

Mars in August last.—Prof. V. Cerruli contributes some 
of his notes on the appearance of the Martian disc, during last 
August, to Astr. Nach., No. 3384. Of the southern cap, he says, 
we have no sign. This fact cannot be accounted for solely by 
reason of perspective ; it seems, however, that the southern 
snows, which diminished very rapidly in June and July, have 
undergone complete liquefaction. (The southern solstice occurred 
on July 13.) Ramification of the northern snow took place, 
according to his opinion, on August 25 ; on that day he 
observed for the first time “a flash of lightning more or less in­
tense at the extreme north ol Elisium,” and this apparition was 
successfully repeated on the following days. It may be mentioned 
here that the bright flashes noted by the Lick observers, and others, 
were seen towards the southern pole in the region known as 
Chersonesus. With regard to the canals, he says that he was 



able to identify a great many. Nilosyrtis appeared, however, 
very dint and small when compared to the Syrtis Major, which, at 
this time, is “ proliably in its maximum state of expansion." 
Ceberus, on the other hand, was observed to be very straight, 
wide and dark, and, it was thought, exhibited signs of gemina­
tion.

“ Himmel UNI) Erije."—The first number of the ninth 
year of this monthly contains many articles and notes of astro­
nomical interest. Dr. G. Witt, of Berlin, contributes an 
account of the present state of our knowledge with regard to 
the planet Saturn, this being the first of two articles on this 
subject. The question of the origin of the surface markings on 
our satellite, the moon, is next raised, and the explanation given 
by Lcewy and Puiseux is brought into discussion. There are, 
also, two short notes on the rotation period of Venus and a 
remnant of the Biela comet. The former deals with Perrotin’s 
work, while the latter informs us that Mr. W. E. Hidden, of 
Newark, U.S.A., is in possession of a piece of the meteorite, 
weighing 4'090 kilograms, which fell on November 27, 1885, in 
the neighbourhood of the town of Mazapil. This has been 
handed over to him by the director (Prof. Bonilla) of the 
observatory in Zacatecas (Mexico) for a mineralogical investiga­
tion. A brief account is given, also, of the new meteorological 
observatory adjoining the hotel on the top of the Brocken, anti 
a short summary of the new contributions on the measurements 
of the heights of clouds, by Prof. Kaiser, in Danzig, and 
Prof. Koppe, in Brunswick.

'IHE REPORT OE THE ROYAL COMMISSION 
ON VACCINATION.

'T' 11E Report of the Royal Commission on Vaccination is one 
of the most moderate, and certainly one of the most con­

vincing that has come from any Royal Commission during recent 
years. The Commissioners have, for seven years, been occupied 
in making most careful inquiries at all sources as to the efficacy 
of vaccination in rendering children (and adults) less susceptible 
to infection by small-pox virus. No trouble has been too great, 
and no expense has been spared to obtain accurate information 
as to the truth of statements made by the witnesses who appeared 
before the Commission ; as to the trustworthiness of figures 
placed in evidence ; as to the nature of the disease alleged to 
be due to vaccination ; and as to the exact share that legal com­
pulsion has had in promoting or preventing the vaccination of 
children. The conclusions at which the Commissioners have 
arrived are evidently based on the most thorough conviction 
that the evidence before them, after the careful sifting through 
which it has gone, is to be thoroughly trusted, whilst their 
recommendations as regards the alteration in the methods of 
operation, registration, and legal compulsion certainly appear 
to be those best calculated to increase the efficiency of vac­
cination, concerning the value of which they are so thoroughly 
convinced.

The main considerations of the Commission are arranged under 
a series of headings, which may first be taken seriatim.

(A) “ As to the effect of vaccination in reducing the prevalence 
of, and mortality from, small-pox.” Here they conclude “(i)that 
it diminishes the liability to be attacked by the disease ; (2) that 
it modifies the character of the disease, and renders it (a) less 
fatal, and (A) of a milder or less severe type; (3) that the pro­
tection it affords against attacks of the disease is greatest during 
the years immediately succeeding the operation of vaccination. 
It is impossible to fix with precision the length of this period of 
highest protection. Though not in all cases the same, if a 
period is to be fixed, it might, we think, fairly l>e said to cover 
in general a period of nine or ten years ; (4) that after the lapse 
of the period of highest protective potency, the efficacy of 
vaccination to protect against attack rapidly diminishes, but that 
it is still considerable in the next quinquennium, and probably 
never altogether ceases; (5) that its power to modify the 
character of the disease is also greatest in the period in which 
its power to protect from attack is greatest, but that its power 
thus to modify the disease does not diminish as rapidly as its 
protective influence against attacks, and its efficacy during the 
later periods of life to modify the disease is still very consider­
able ; (6) that re-vaccination restores the protection which lapse 
of time has diminished, but the evidence shows that this pro­
tection again diminishes, and that, to ensure the highest degree 

of protection which vaccination can give, the operation should 
be at intervals repeated; (7) that the beneficial effects of 
vaccination are most experienced by those in whose case it has 
been most thorough. We think it may fairly be concluded that 
where the vaccine matter is inserted in three or four places it is 
more effectual than when introduced into one or two places only, 
and that if the vaccination marks are of an area of half a square 
inch, they indicate a better state of protection than if their area 
be at all considerably below this.”

It is evident from the statistics given that the protection 
afforded by vaccination against small-pox, though lasting for 
some time, is gradually lost, so that there comes a period when 
the protection is very slight indeed. Re-vaccination is naturally 
the first remedy that suggests itself to meet this difficulty, and 
from the evidence collected by the Commission from the various 
epidemics that have occurred, and from the vaccination statistics 
of the various public services, it is made very apparent that the 
value of re-vaccination as a preventive of small-pox can scarcely 
be over-estimated. The proof of this is so conclusive, especially 
where it is based on the observations made on the ordinary staffs 
of hospitals, nurses, and the like, who are brought into close 
contact with small-pox patients, that the re-vaccination statistics 
alone are sufficient to prove the value of vaccination. The posi­
tion taken upby Sir Guyer Hunter and Mr. Jonathan Hutchinson 
in this question in their minority report, appears to us to be the 
only logical one that could be arrived at, although the limits that 
should be placed upon compulsion, spoken of elsewhere, would 
also limit us in regard to re-vaccination. Only these two Com­
missioners recommend that re-vaccination at the age of twelve 
should be compulsory, and on the same lines as the initial vac­
cination ; but now that School Boards have their age registration 
of the children in attendance on their schools, it would surely 
not be a difficult matter to ensure the vaccination of children 
of that age, in order that they might be protected through a 
period during which the susceptibility to the disease, though less 
than in the earlier years of life, is still considerable ; the period, 
too, during which interference with training for work and with 
production of work is a very serious matter for the individual, 
and a matter equally serious for the State.

(B) “ As to the objections made to vaccination on the grounds 
of injurious effects alleged to result therefrom ; and the nature 
and extent of any injurious effects which do, in fact, so result.” 
In regard to this they say “ a careful examination of the facts 
which have been brought under our notice have enabled us to 
arrive at the conclusion that, although some of the dangers said 
to attend vaccination are undoubtedly real and not inconsider­
able in gross amount, yet when considered in relation to the ex­
tent of vaccination work done, they are insignificant. There is 
reason further to believe that they are diminishing under the 
better precautions of the present day, and with the addition of 
the further precautions, which experience suggests, will do so 
still more in the future.” The remedy for this, apparently, is 
the employment of calf lymph, which would wholly exclude the 
risks as regards both syphilis and leprosy. The second danger 
does not concern the British public, whilst the risk of syphilis, 
although real, is an exceedingly small one, even when humanised 
lymph is employed, and could probably be wholly avoided by 
care in the selection of the vaccinifer. As regards erysipelas, 
eczematous eruptions, and vaccinia maligna, calf lymph vaccina­
tion appears to have few advantages over arm to arm vaccina­
tion. This question is dealt with more fully in the following 
section.

(C) “As to whether any, and, if so, what means should be 
adopted for preventing or lessening the ill effects, if any, result­
ing from vaccination ; and whether, and, if so, by what means, 
vaccination with animal vaccine should be further facilitated as 
a part of public vaccination.” Here again the use of calf lymph 
is recommended, especially for those who have any doubt as to 
the source of “arm to arm” lymph. Extension of the age 
period from three to six months, and the adoption of the legal 
methods now in vogue in Scotland, are strongly recommended. 
Special attention is called to the necessity for care and clean­
liness, not only during the operation, but also in respect to the 
instruments used ; to the desirability that the operation of vaccin­
ation should be done at the child’s home, except under special 
circumstances, to the necessity for postponement of vaccination 
when erysipelas, scarlet fever, measles, or chicken-pox are pre­
valent in the neighbourhood of the child’s residence, or at the 
place of vaccination, or on account of the general health of the 
child, bad surroundings, or other conditions rendering the 



operation at the time undesirable. The following recom- ' 
mendations are also made. The vaccination vesicles should 
not be opened unless for some adequate reason. The pre- I 
servation of lymph in tulles instead of dry points (the storage J 
of calf lymph in glycerine?), the careful sterilisation of all j 
instruments used (which should be as simple as possible), 
and the exercise of care that the insertions of vaccine matter 
be not placed too close together, so that the vitality of the 
tissues between them may not be injured. It is thus suggested 
that greater latitude should be given to the medical man in 
deciding as to when vaccination should take place. On the 1 
other hand, along with compulsion of the parent, compulsion 
on the medical attendant to attend (should any unfavourable 
symptoms occur prior to the time fixed for inspection) should be , 
made, and that notice should be given to parents that they are 
empowered to summon the public vaccinator. It is also pointed 
out that in any case where a child requires medical attendance ' 
owing to illness supervening on vaccination, that it should be | 
the duty of the vaccinator to render such attendance if required I 
by the parent, and that he should receive a fee in respect thereof. I 
The Commissioners go on to state that “in our opinion, if the | 
precautions we have suggested were adopted, untoward incidents | 
of vaccination, already rare, would become much rarer.”

Concerning the conditions of vaccination that obtain in I 
Scotland (p. 135 of the Report), it is proliable that any legal 
action that may be taken as a result of the report of the Com­
mission will be based, to a large extent, at any rate, on the 
provisions of the Scottish Vaccination Act. As pointed out 
in the Hritish Medical Journal, \he essential features in which 
this system differs from that in vogue in England are the follow­
ing. Almost the entire work of vaccination is carried on by the | 
family doctor, who is paid for the operation and for the suc­
ceeding visit, just as he would be paid for an ordinary visit to the 
child ; so that the parents, and not the rates, are charged with 
the expense. This, however, is a matter of detail, and the 
Commission recommends that any medical attendance required 
in consequence of vaccination, is not to be charged against the 
parents, but against the State. In a few large cities, especially 
in those where medical schools are located, public vaccination 
is resorted to. In these cities the public vaccine stations are 
in most cases in connection with the medical schools, though 
in some instances they are subsidised by municipal funds. 
State registration of vaccination is associated with birth regis­
tration., When the birth of a child is registered, the registrar 
hands to the person registering a notice requiring that the 
child shall be vaccinated within six months of its birth; 
the notice is accompanied by the usual certificate forms for 
successful vaccination, postponement, and insusceptibility. 
Every half-year the registrar sends a note of all who 
have not complied with the vaccination regulations to the 
inspector of poor under the Parish Council (Board of Guar­
dians). This list of defaulters is placed in the hands of the 
public vaccinator, who visits those children who have not been 
vaccinated at their own home, or sees them at the office or dis­
pensary of the Parish Council. Should the parents refuse to 
accept vaccination at the hands of the public vaccinator, but not 
till then, legal pressure may be brought to bear upon the parents, 
as in England. Of course it is contended that vaccination under 
these conditions cannot be inspected by a public inspector, and 
that very great latitude is allowed to the medical man as to what 
may constitute efficient vaccination ; but, on the other hand, the 
vaccination being done by a trusted medical adviser does not 
arouse the same opposition that it does in England, with the result 
that in Scotland vaccination is accepted almost as part of the con­
dition of registration of the birth of the child. A most important 
consideration in the Scotch system is that, as the period is six 
months instead of three, many of the dangerous illnesses of very 
early life, during which such a large proportion of children die, 
are not put down to vaccination, as they so frequently are in 
England. It has been suggested, indeed, that this period of six 
months might, with advantage, be extended to twelve, except 
when small-pox is epidemic, when vaccination should be done as 
early as possible. It is a striking fact that during eleven years 
(between 1884 and 1894) the number of unvaccinated children, 
i.e. those unaccounted for to the registrar, never rose to more than 
2^ percent., and in 1894 this wasas low as about 2j percent. In 
the second half-year of 1892 only twenty-two prosecutions were 
instituted. There can certainly be little doubt that, although 
there may be slight disadvantages connected with the perform­
ance of vaccination by medical men at the homes of the children, 

these ate of such a nature that they could very soon be got over, 
whilst the enormous advantages far more than outweigh any 
possible disadvantages. It has been pointed out there would be 
no need to take the child away from its home; consequently 
it would not be necessary to expose it to inclement weather, or 
to rough treatment of any kind, with the result that chills 
and broken vesicles would be of less frequent occurrence than 
under the present system. The possible danger of contracting 
erysipelas, scarlet fever, measles, and like diseases from other 
children at this time, would also be done away with, could 
attendance at public vaccination stations be dispensed with.

(D) “ As to what means, other than vaccination, can be used 
for diminishing the prevalence of small-pox ; and how far such 
means could be relied on in place of vaccination.” In connec­
tion with isolation the Commissioners confess that they can see 
nothing to warrant the conclusion that in this country vaccina­
tion might safely be abandoned, and be replaced by a system of 
isolation ; but whilst fully admitting the protective effect of 
vaccination, the Commissioners maintain that it does not 
diminish the importance of measures of isolation, or dispense 
with their necessity. They hold, moreover, that steps should, 
be taken to procure a more general division of the isolation of 
small-pox patients than exists at the present time ; and they 
recommend " (1) that common shelters which are not now 
subject to the law relating to common lodging houses should be 
made subject to such law ; (2) that there should be power to the 
local authority to require medical examination of all persons 
entering common lodging-houses and casual wards to see if they 
are suffering from small-pox, and to offer a reward for prompt 
information of the presence of the disease; (3) that the local 
authorities should have power to order the keeper of a common 
lodging-house in which there has been small-pox to refuse 
admission for such time as may be required by the authority ; 
(4) that the local authority should be empowered to require the 
temporary closing of any common lodging-house in which small­
pox has occurred ; (5) that the local authority should have 
power to offer free lodgings to any inmate of a common lodging­
house or casual ward who may reasonably be suspected of being 
liable to convey small pox ; (6) that the sanitary authority 
should give notice to all adjoining sanitary authorities of the 
occurrence of small-pox in common lodging houses or casual 
wards; (7) that where the disease occurs the public vaccinator 
or the medical officer of health should attend and vaccinate the 
inmates of such lodging-houses or wards, except such as should 
be unwilling to submit themselves to the operation.”

One remarkable fact in connection with this part of the 
question is that even the minority reporters against vaccination, 
(only two in number, although at least four members of the Com­
mission were supposed, originally, to be adverse to its use) can 
offer no new light on the question ; any argument brought forward, 
in a half-hearted fashion, against the efficacy of vaccination, is 
based not so much upon actual statistics as upon a purely hypo, 
thetical basis.

The alternatives, improved sanitation and isolation, that are 
advanced in the minority report as being sufficient to take the place 
of vaccination, were of no avail during the Gloucester epidemic, 
during which vaccinatorsand non-vaccinatorsalikecompeted with 
one another in their zeal to have vaccinations and re-vaccinations 
performed at as early a date as possible ; only as the popula­
tion became well vaccinated did other measures appear to have 
any material effect in limiting the spread of small-pox. Of the 
extent of the vaccination that went on in this city, an idea may 
be gathered from the fact that during one period of seven days 
four public vaccinators operated on 548 patients for the first 
time, and re-vaccinated 1683. No medical man would for a 
moment desire to minimise the importance of improved sanitary 
surroundings and immediate isolation of small-pox patients in 
dealing with any outbreak of small pox, and with the prevention 
of small-pox epidemics, but from the nature of the disease and 
the period during which the infective nature of the disease makes 
itself felt, it is almost impossible to prevent the transmission ot 
small-pox by patients who are suffering from this disease during 
the earlier periods of its course. Small-pox is undoubtedly 
seldom transmitted from town to town except through tramps or 
through people who cannot be readily reached for inspection, 
simply because they do not apply for medical advice until the 
disease is well developed ; whilst in regard to the cases that are 
not recognised during the earlier stages of the disease, it is prob­
able that these will, from time to time, become more and more 
numerous from the fact that as there are periods during which. 



very few cases of small-pox are met with, it is impossible (during 
these periods) for medical men to make themselves familiar with 
the exact appearances by which they can accurately diagnose 
small-pox. It is only during periods of epidemic that medical 
students and practitioners are able to become familiar with the 
disease. Efficient sanitary administration is undoubtedly 
valuable because of the greater resistance that patients who are 
in good health undoubtedly exhibit against the attacks of all 
diseases, but it can never be hoped that the directly infectious 
diseases, such as small-pox, measles, and whooping cough, can 
be diminished by the most stringent sanitary measures, in the 
same proportion as typhus and the plague have been, and as 
cholera and typhoid are being reduced. As regards isolation 
and quarantine, it is evident, of course, that if every case of 
small-pox could be isolated at the time that infection took place, 
and if every case could be detained in quarantine isolation at 
the jiart at which it occurred, small-pox might now be stamped 
out; but even this position could only have been reached by 
the aid of vaccination, as without doctors and nurses 
protected by vaccination or previous attacks of small-pox, it 
would be impossible to find attendants for these isolated patients. 
But the whole question of stamping out by these measures with­
out vaccination, is so utterly absurd when the conditions under 
which the disease is generally spread are taken into considera­
tion, that it is really startling that they should have been sug­
gested as capable of taking the place of vaccination, however 
valuable they may be as accessory factors. One writer, com­
menting on the example which Leicester is stated to afford of 
the value of strict isolation, points out, “ that vaccination was 
carried to nearly every one who was thought to have any chance 
of coming into contact with the disease, and that nearly every 
member of the hospital staff gladly accepted re-vaccination.” 
The Commissioners reporting on this point state “that at 
Leicester, the region of isolation and sanitation, two vaccinated 
children under ten were attacked, neither of whom died ; of 
unvaccinated children of a similar age, 107 were attacked, of 
whom fifteen, or 14 per cent., died. Of vaccinated persons over 
ten years of age, 197 were attacked, of whom two died, or I per 
cent. ; of the unvaccinated at a similar age, 51 were attacked, 
of whom 4, or 7'8 per cent., died.” In the caseof the hospital 
staff at Leicester, we have a most striking proof of the efficacy 
of vaccination. On page 82 of the Report, par. 319, we have 
the following : “ At Leicester, at the end of the year 1892, the 
staff at the hospital consisted of twenty-eight persons. Fourteen 
of these had either previously had small-pox, or had been re­
vaccinated before the outbreak. Eight others were vaccinated 
at the time of the outbreak. The remaining six, although they 
had not previously been re-vaccinated, refused to submit to the 
operation. During the outbreak there was an addition of twelve 
to the staff dealing with small-pox cases. These were all re­
vaccinated, and none of them contracted small pox. Out of the 
twenty-eight, six were attacked by the disease, of whom one 
died. Five of the persons thus attacked, including the one fatal 
case (the person in whose case the disease was fatal was said to 
be of intemperate habits), were amongst the six persons who 
had refused to be re-vaccinated, though in the case of one of the 
five consent was afterwards given to the operation, but it was 
only performed on the day that she showed premonitory 
symptoms of small pox. The sixth case, a mild one, was that 
of a nurse who had been re-vaccinated ten years before.” Dr. 
Gayton gives a similar but even more striking instance in con­
nection with the Homerion Small-pox Hospital. The statistics 
given in connection with the small-pox ship hospitals in con­
nection with the Metropolitan Asylums Board during the twelve 
years, 1884-1895, are also very conclusive. Amongst the 
attendants, varying in number from fifty in one year to 300 in 
another, there have only been three years out of the whole 
twelve in which cases of small-pox have occurred. In 1884, 
there were four cases among 283 attendants ; in 1892, two cases 
among 138 attendants; and in 1893, six cases among 230 
attendants. These were in close attendance upon small-pox 
patients in the hospital ship ; all had been re-vaccinated, but in 
six out of the twelve cases where small pox occurred it developed 
within fifteen days of admission to the ship, so that the small­
pox infection and the introduction of the vaccine matter had 
taken place at the same time, or, as in at least two cases, the 
vaccination had been preceded by the small-pox infection. These 
are most remarkable figures, and offer evidence that well- 
vaccinated persons may be brought into very close contact with 
small-pox patients without running more than a minimal risk 

of contracting the disease ; on the other hand, even the most 
careful isolation cannot prevent the outbreak of small-pox 
amongst the unvaccinated, unless the isolation takes place before 
the disease can be actually recognised, the infectivity making 
itself felt before the disease can be recognised. The report given 
by Mr. Allanson Picton and Dr. Collins certainly makes out a 
strong case for isolation and improved sanitation, but nowhere 
in it, as we have already said, do they put forward any evidence 
which can be accepted as proving that these are only of secondary 
value to vaccination during infancy and re-vaccination at stated 
periods, and we can quite understand how even Mr. Bright and 
Mr. Whitbread, along with others of the Commissioners, have 
been brought to see that it is impossible to contemplate the 
effect of leaving the whole of the population unvaccinated 
“without the utmost dismay.”

(E) “ As to whether any alterations should be made in the 
arrangements and proceedings for securing the performance of 
vaccinations, and, in particular, in those provisions of the 
Vaccination Acts with respect to prosecutions for non-compli­
ance with the Law.” In this Section we have the crux of the 
whole question. The course that the Commissioners have taken 
affords stronger proof of their belief in the efficacy of vaccination 
than any other recommendation they could have issued. They 
believe that the case for vaccination is so strong, that when 
their report is made public, and when people have had time to 
digest its contents, especially if the stimulus of alleged martyrdom 
be removed, that much of the opposition to vaccination will dis­
appear, and that, as in Scotland, where proceedings against 
parents for the non-vaccination of their children are compara­
tively rare, the opposition to vaccination will gradually be broken 
down, and compulsory vaccination will no longer be necessary. 
Going on the principle that failure to comply with the vaccina­
tion laws is often the result of carelessness and desire to avoid 
trouble, although in justification of this carelessness an objection 
to vaccination may afterwards be developed, the Commissioners 
suggest that it should be necessary to take at least as much 
trouble to escape vaccination as to allow the child to be 
vaccinated. Conscientious objectors are to be allowed to make a 
declaration before a magistrate; this would be still more effective 
were it necessary to go before the magistrate in open court. The 
exact nature of the recommendations of the Commissioners, how­
ever, is a matter of very slight importance, as the general impres­
sion produced by this report must be overwhelmingly in favour 
of vaccination ; and those who maintain, or rather did maintain, 
that the Commissioners were of opinion that vaccination was a 
failure, had either not read the report or had intentionally mis­
understood it. As we have pointed out, of those who are 
against compulsory vaccination, even in the modified form 
suggested by the majority of the Commissioners, two are still 
so convinced of its efficacy that they sign the general report ; 
and the other two, although maintaining that isolation and 
improved sanitary administration are sufficient to cope with the 
disease, nowhere lay down as a proposition that vaccination affords 
no protection against small-pox. After a careful perusal of 
the report we are convinced that, although this Commission has 
taken seven years during which to sift evidence and make its 
report, it has, both from the momentous issues at stake, and by 
the judicious nature of its finding, been thoroughly justified from 
beginning to end, and that the report will be accepted as one of 
the best ever presented to our, or to any other, Parliament.

SOME ENGINEERING ADVANCES IN SIXTY 
YEARS.'

A17E meet this evening under peculiar circumstances, some of 
’ ' which are of much interest to every member of the 

empire, and others are specially appertaining to the Institution. 
These circumstances seem to me to mark the year 1896 as an 
epoch, at which your President may offer to you some remarks 
which will be not strictly a review of any of the various recent 
feats of engineering, but rather a retrospective survey of the 
general progress with which engineering has been and is 
intimately connected, and a consideration of some matters past, 
present, and future, which appear to me to touch closely the 
interests of us all as members of the profession.

The material advances which this country has made during 
the Queen’s reign are so remarkable, and have depended so

1 Abstract of the presidential address delivered before the Institution 
of Civil Engineers on November 3, by Mr. J. Wolfe Barry, C.B., F.R.S. 



much on engineering developments and progress, that I think 
we, as members of that profession, may at such a time as this 
survey with profit the period covered between the accession in 
1837 and the present time from that point of view, and 
endeavour to recall some of the differences in various circum­
stances which have so greatly affected the interests of the 
population.

No one can deny that these years constitute the most im­
portant period yet known of engineering, or that the work of 
engineers during this period has had most far-reaching effects 
upon the material interests of the inhabitants of these islands, 
as indeed of the world at large—whether those effects have been 
produced by improved means of inter-communication by land 
and sea, of sanitation, or of labour-saving appliances.

The rapid growth of towns has occasioned a demand, especially 
within the last thirty or forty years, for urban railways, tram­
ways, bridges, subways, improved pavings, and other means for 
facilitating intercourse between the different districts of our large 
towns. It has been the cause of a great development of addi­
tional sources of water supply, of improved sewerage, of new 
means of lighting by gas and electricity, and, above all, has 
necessitated that minute and careful study of the laws of sanita­
tion which has produced most remarkable results on health and 
longevity.

Although a short time prior to the Queen’s accession, the 
Stockton and Darlington, the Newcastle and Carlisle, the Liver­
pool and Manchester, and some isolated railways had been 
opened and worked by locomotives, and several railways had 
been worked by horses before the introduction of locomotives, 
none of the main arterial lines had been opened ; and it was not 
till 1837 that the Grand Junction Railway connected Liverpool 
with Birmingham, nor till 1838 that the London and Birmingham 
line was completed. The first through line from London to 
Scotland was not available for traffic till more than ten years 
after the Queen’s accession, and was then dependent on ferries 
across the estuaries of the Forth and Tay. Practically speaking, 
therefore, the railway system of these islands, which was many 
years in advance of other countries, has been developed in the 
Queen’s reign.

At the date of the accession, though an American ship called 
the Savannah, with small auxiliary engines, had crossed the 
Atlantic in 1819 in about a month, such a voyage, if attempted 
by vessels entirely or mainly dependent on steam, was considered 
by high authorities to be a mathematical impossibility. It was 
further held that no steamer could face the monsoon in the Red 
Sea, and, practically speaking, steam navigation was looked upon 
as only suitable for short voyages across the narrow seas, or for 
river navigation. In 1838 the Great Western, of 2300 gross 
and 1340 registered tonnage, designed by our past Vice-Presi­
dent, I. K. Brunel, demonstrated for the first time the possi­
bility of the establishment of a regular service of steamers across 
the Atlantic, and the Great Western ran regularly between 
Bristol and New York for many years, the journey occupying 
about fourteen days. In 1845 the Great Britain, of 3443 gross 
and 2984 registered tonnage, which was the first large ocean­
going steamer in the mercantile marine which was built of iron, 
and to which the screw-propeller was applied, also designed by 
Brunel, marked a further important step in advance, and she 
crossed the Atlantic in about twelve days. By 1840, steamers 
were overcoming even the dreaded monsoon in the Red Sea 
and Indian Ocean. Nowadays, as every one knows, the journey 
to New York occupies a little over five days, at an average 
speed of 21 knots an hour by vessels of 12,000 tons, with 
engines of 30,000 h.p.

The mining industry, which again is specially an engineering 
subject, and on which the prosperity of our country mainly 
depends, has during the Queen’s reign made very great strides. 
In 1854, the total quantity of coal produced was 65 millions of 
tons, equal to 234 tons per head of population, and in 1895 the 
total quantity had increased to about 200 millions of tons, equal 
to 473 tons per head of population. The increase of production 
is continuous, and probably points to increased exports as well 
as to increased consumption in manufactures or traction. This 
large quantity of 200 millions of tons annually excavated is 
difficult to realise. If we assume a thickness of coal in situ of 
6 feet, the total quantity excavated now annually would occupy 
nearly 21,000 acres, which is equal to twenty-five times the 
area.

Prior to 1851 there was no submarine cable across the Channel, 
.none to the United States till 1858, nor to India, Australia, or 

South Africa till 1865, 1872, and 1879 respectively. Nowadays 
the mileage of submarine cables is 162,000 miles, the capital 
employed in them is 40 millions, and the total number of foreign 
and colonial telegrams is about seven millions annually, without 
reckoning those that are sent by the submarine companies with­
out the intervention of the Post Office.

This brief retrospect gives some idea, however faint and im­
perfect, of what has been done by engineers during the past sixty 
years in facilitating inter-communication between individuals in 
this and other countries, and in the distribution of produce.

Let us now glance shortly at some of the statistics of the work 
of the sanitary engineer, whose work affects the duration of 
human life and the enjoyment of health of every individual. 
The mean death-rate of London for the various decades from 
1840 up to 1870. when the main intercepting sewers of the 
metropolis were brought into use, was 24’4 per thousand. In 
1880 it was reduced to 22-j, and it is now 19’5. This reduction 
of almost five per thousand, which means a saving of life in 
London alone of 22,000 individuals annually, is very largely due 
to the work of the sanitary engineer, though, of course, it is 
also to be partly accounted for by better wages, better organisa­
tion, and better medical education.

Though much of the reduction of the death-rate in towns 
may properly be attributed to improved sewerage, I by no 
means think that we ought to look to that cause as being of 
equal importance to an ample supply of good water. In this 
direction immense progress has been made during the Queen’s 
reign, and it seems almost impossible for us now to conceive 
London in its condition of 1837, honeycombed with cesspools, 
and largely supplied with water either from surface wells, or 
from the Thames at Battersea or Hungerford.

Though gas for lighting was invented and began to be used 
prior to the accession, its cheapness and universal application 
to towns and large villages mark another engineering success of 
the reign of our Queen, and lately its application to heating 
purposes is a further most important step.

I have spoken of the work of engineers in railway and steam­
ship transport, in the development of postal, telegraphic, and 
telephonic inter-communication and in sanitation. These indeed 
are important successes, but what a record there is for our 
profession in other labour-saving appliances—in the improve­
ments of spinning and weaving machinery, in lace-making, in 
the working of iron and steel, in the invention and perfecting 
of hydraulic machinery—the work and success of our valued 
Past-President, Lord Armstrong. Hydraulic machinery has 
done such wonders for the use and convenience of man in every 
department of manufacture and trade, that it is almost im­
possible to conceive how even the limited amount of work of 
our forefathers could have been carried on without such con­
venient means of the transmission of power as the accumulator 
and high-pressure water afford.

Again, what a field has been occupied and cultivated within 
even the latter half of our sixty years by the electrical engineer ! 
This subject is full of the greatest interest, but it is sufficient by 
itself for an address such as this, and I have no doubt it will be 
fully dealt with by him whom 1 look forward to welcoming as 
my successor. I have spoken shortly of telegraphs and tele­
phones, and I can only further allude to and note the great 
strides already taken in the transmission of electric energy, 
whether it be used for traction, lighting, heating, actuation of 
motors, smelting of refractory metals, welding, or for electrolysis, 
such as in the production of aluminium or in various other 
branches of trade.

With regard to traction, which is a seductive subject for 
enlargement, I will only remark that electric traction has now 
passed through the experimental stages, and may be looked upon 
as an accomplished idea. Without entering on the question of 
its universal adaptability for railways in general, we can see that 
indisputably it is eminently fitted for any underground railway. 
We have the facts that the South London Railway and the 
Liverpool Railway have been and are being worked electrically 
at this moment; that a French railway company have been 
working a full-sized train for months between Paris and Mans by 
an electrically actuated locomotive, though the electricity is 
generated on that same locomotive, and not conveyed by a con­
ductor ; that the Baltimore and Ohio Railway Company of 
America has constructed and worked an electric locomotive 
weighing about ninety tons, actuated by electricity conveyed to 
it by a conductor ; and that thousands of miles of tramways are 
worked by the same means. No doubt the application of elec­



tricity to the working of heavy trains under the exigencies of such 
traffic as the Metropolitan and District Railways will involve 
some new problems and require much consideration ; but for 
myself I think the time has come for the work to be faced, anti I 
am persuaded that, large as the necessary capital required may 
be, it will be well spent.

Before leaving the subject of the present developments of 
electricity, I may draw attention to the work recently inaugu­
rated at Foyers or Loch Ness for the employment of water­
power in the production of electricity for the manufacture of 
aluminium out of bauxite. For the production of aluminium 
successfully by this process with commercial success, a great deal 
of power must be available at a cheap rate, and water-power 
appears to be the only available source for such a purpose. The 
rainfall in this country, especially on the west coast, provides a 
most important agent if it can be stored cheaply at a high level, 
and both these desiderata are possible at Foyers, as also at other 
sites on the west coast. When we know that the rainfall at such 
places as Fort William, Ballacludish, Cumberland, and North 
Wales, varies from 6 feet to 7 feet per annum, and that the con­
figuration of the country renders storage peculiarly easy, we can 
see that a great future may remain for the use of water-power, 
not only in the manufacture of aluminium, but also of acetylene 
and other products which may in the future attain to much im­
portance. At Foyers the working head of water is 350 feet, and 
the power already developed is 3608 h.p., at an estimated 
cost per h.p., per annum, which is only 25 per cent, of the 
cost of steam-power where coal is cheap. Of course this is 
merely in a humble way what has been done by harnessing 
Niagara for commercial purposes; but this application of the 
forces of nature seems to me to have much promise for the 
future in this country.

Another most interesting subject of contemplation is the 
work of the engineer as applied directly to domestic life. I 
suppose that the invention of the lucifer match—not an 
engineering but chemical achievement—slightly before the be­
ginning of the reign, but brought to mature development within 
its early years, was perhaps the greatest domestic boon of the 
century. An old friend of mine (my fishing ghilly) has de­
scribed to me how, about 1839, he bought, in a then remote 
part of Scotland, three lucifer matches for sixpence, and ex­
hibited them to his friends and neighbours, who naturally 
looked upon them with amazement and some amount of dis­
trust as not altogether canny. The instant availability of light 
and heat was a stride of the greatest importance, and it is im­
possible to overrate it as a priceless boon for humanity. In 
the same way three most important home engineering feats, viz. 
the invention of the sewing-machine, the adaptation of machinery 
to the manufacture of watches and clocks, and the invention of 
the safety bicycle, touch and will continue to touch the home 
life of more individuals directly and intimately than many other 
engineering developments of the epoch.

Approaching now the circumstances of the present year, I 
think a subject of special interest at the present moment to 
engineers is that new departure which has been authorised by 
Parliament, and which may have an important bearing on the 
subject of intercommunication to which I have alluded—I mean 
the Light Railways Act, and what maybe called the Auto-Motor 
Emancipation Act of last session.

I have little doubt that light railways will, in many districts, 
be of great utility, and I earnestly hope for, and fully expect, at 
the hands of the Commissioners appointed, a well-considered 
policy. Much will depend on the inauguration of the system on 
sound lines. I hold strongly that light railways should in all 
cases, other than where they will be independent approaches to 
a port or to a market, be of the same gauge as the standard 
gauge of the country. The traffic on these lines (with the above 
exceptions) must be dependent on the trunk or parent line, and 
in the nature of things will be small in each individual case.

A very important subject for consideration also in connection 
with the Light Railways Act, and in itself, is the future of auto- 
motors as applied to the light traffic, whether ot goods or 
passengers, to be accommodated by the proposed light railways ; 
and no engineer can read the accounts of the results attained by 
auto-motors, or have seen the machines in operation, without 
recognising their great promise for the future.

The astonishing thing is that, seeing that about the date of 
the Queen’s accession Hancock ran his steam omnibuses 
regularly between Paddington and the city, and that Gurney 
and Scott Russell also ran auto-motors commercially about the 

same time, and that the subject has engaged the attention of 
engineers from that time to the present, resulting in various 
most promising auto-motors, it should be reserved for 1895 an<‘ 
1896 to show so many practical vehicles. One would have 
thought that the force of invention, backed by public opinion, 
would have been sufficient before now to have compelled an 
alteration of the ridiculous regulations of the Acts of Parliament 
now happily repealed.

Without for one moment decrying the status of the able 
engineers who exercised their craft prior to 1837, I think it may 
be said that the Queen’s reign has, practically speaking, wit­
nessed the birth of engineering as a profession of a most im­
portant character, and with a great future, fulfilling duties of 
extreme delicacy, and bearing perhaps more responsibility in 
respect of life and expenditure than is supported by any other 
calling.

I have enlarged on the subject of the exploits and triumphs 
of the engineering profession, not in a spirit of boasting, as the 
representative for the time being of a profession to which I am 
proud to belong, but with the view of pointing out the dignity 
of our calling, and the burden laid upon us thereby, as 
members of this great Institution, of not letting that dignity 
suffer any loss or disparagement in the years to come.

In connection with the subject of the education of engineers, it 
is a matter of much interest to us to know what is the instruction 
given to engineers of other countries, and the guarantees that 
it has been more or less assimilated by those who are members 
of kindred institutions. I will only say here that I have made 
it my business to gain, through our Secretary, much recent in­
formation on these points, which were also investigated in 1870 
at the request of the President and Council by our Honorary 
Member, then our Honorary Secretary, Dr. Pole. To enter 
into these particulars in such an address as this is impossible, 
and I must content myself by saying that in France, Germany, 
Austria, Russia, Belgium and Holland, the greatest attention is 
paid by the State to a strict scientific training, and that the 
utmost care is taken to see that all candidates for employment 
as engineers are, so far as education is concerned, thoroughly 
equipped for the work which may lie before them.

I see no proper way to ensure the same results being attained 
in this country except through the instrumentality of this body, 
which is the representative of the profession here ; and I venture 
to think that if this Institution is to retain its present honourable 
position as the acknowledged head of the engineering profession 
of Great Britain, and of Greater Britain, we should see that 
any credentials or degrees conferred by us are based on un­
doubted qualifications.

BOTANY AT THE BRITISH ASSOCIATION.
\ FTER the delivery of the presidential address by Dr.

I) . H. Scott, F.R.S., an interim report was presented on 
the method of preserving and displaying botanical museum 
specimens.

An important new feature at this year’s meeting was an 
address by the Director of the Royal Gardens, Kew, on the 
geographical distribution of plants. The lecture was primarily 
intended for those possessing a general interest in botanical 
science, rather than for specialists. It is hoped that the success 
of the experiment will lead to a continuance of such addresses 
at future meetings of the Botanical Section. Another interesting 
feature was the prominence given to two important subjects 
which have been matter of discussion and research for some- 
years -the ascent of water in trees, and the problems of cell­
division.

Mr. Francis Darwin, F.R.S., in opening the discussion on 
the former subject, contributed a paper in which the present 
state of our knowledge of the ascent of water was lucidly set 
forth, and treated from a critical standpoint. Prof. Marshall 
Ward discussed several of the questions raised, from a botanical 
aspect, with special reference to capillarity and imbibition, 
and particularly the structure of wood. In addition to various 
botanists, Prof. Fitzgerald and Dr. Joly, of Dublin, took part 
in the discussion, and dealt with the question mainly from 
the physical side. It is probable that a fuller account of the 
discussion will be given in a forthcoming number of the Annals 
of Botany. Mr. Darwin dealt with the subject under two main 
heads—the path of the ascending current in trees, and the force 
which produces the ascent of the water. Attention was called



to the necessity of a complete study of the minute structure of 
wood in relation to the modern theories. The concluding words 
of the opening address may be quoted verbatim:—“ It is at 
least a hopeful fact for Messrs. Dixon, Joly, and Askenasy that 
we cannot point to anything in the anatomy of wood which is 
absolutely inconsistent with their views. Whether we are friends 
or opponents of Messrs. Dixon, Joly, and Askenasy’s theory, 
the broad facts remain that water has the power of resisting 
tensile stress, and that this fact must henceforth be a factor in 
the problem. There are difficulties in the way of our authors’ 
theory, but it is especially deserving of notice that many of these 
difficulties are equally serious in the case of any theory which 
excludes the help of the living elements of the wood, and 
assumes a flow of water in the tracheals. The authors have not 
only suggested a vera causa, but have done so without multiply­
ing difficulties. There is, therefore, a distinct balance in their 
favour. Huxley, quoting from Goethe, makes use of the 
expression thiitige Skepsis. It is a frame of mind highly 
appropriate to us in the present juncture, if we interpret it to 
mean a state of doubt whose fruit is activity, and if we translate 
activity by experiment.”

Prof. Vines, F.R.S., drew attention, in the first place, to a 
paper of his, recently published in the Annals of Botany, giving 
an account of a number of experiments on the suction-force of 
branches. 1 le had been under the impression that the results 
obtained were independent of the action of atmospheric pressure 
—that they were solely indications of tensile stress exerted by the 
transpiring branch upon the water in the apparatus ; but now he 
had reason to believe that they were, as a matter of fact, affected 
by the atmospheric pressure. Hence these results are not 
different in kind from those of other observers, but are com­
parable with them. The apparatus which he employed is, how­
ever, very useful, on account of its sensitiveness and simplicity, 
for purposes of demonstration.

The observations in question brought out two important facts : 
(I) that a high suction-force can be developed by branches which 
have been deprived of their leaves ; and (2) that this suction­
force is not dependent upon the life of the branch. He then 
proceeded to give an account of subsequent observations 
made with dead hazel-branches (pea-sticks), which had been 
found to develop considerable suction-force amounting, in one 
case, to 194 inches of mercury with a stick 18 inches long. He 
concluded by expressing the opinion that, in recent attempts to 
explain the mechanism of the transpiration current, the part 
played by the “ imbibition ” of the cell-walls had been under­
estimated ; and urged that what was especially requisite for 
further advance, is a more complete investigation of the physical 
properties of a dead piece of stick.

The second discussion, on some current problems connected 
with cell-division, was opened by Prof. Bretland Farmer, who 
gave a very complete account of the present position of cell­
division problems, before a joint meeting of Sections C and K. 
In reference to the centrosome question, Prof. Farmer spoke as 
follows:—

“ Few people are agreed as to what its (the centrosome) very 
nature actually is, and perhaps still fewer as to the part which 
it plays in the cell. Some regard it as the active agent in bringing 
about nuclear division, whilst others believe it to be a transient 
structure, called into existence by the forces which are at work 
during karyokinesis. The occurrence and behaviour of centro- 
sornes during karyokinesis (nutosis) require a comparative treat­
ment. Whilst it is quite possible that in the cells of some 
organisms, the centrosome may possess a marked individuality, 
it does not therefore necessarily follow that it must occur univer­
sally, or that it is concerned, as a principal, with the process; 
and this latter remark applies even to those instances in which 
it appears most prominently.”

Profs. Minot, Zacharias, Hartog, and others, took part in the 
discussion. An important contribution, bearing directly on this 
subject, was made by Miss Ethel Sargant in a paper entitled 
“ On the heterotype divisions of Lilium Martagon." Her work 
may be briefly summarised as follows. There are two series of 
nuclear division in the life-history of Lilium Martagon, which 
exhibit twelve chromosomes in place of twenty-four The pre­
parations made by Miss Sargant include the whole oogenetic 
series and the first three divisions of the spermatogenetic series. 
The second and third divisions in both are prec’sely similar to 
vegetative nuclear divisions except in possessing only half the 
number of chromosomes. They are called homotype.

The first nuclear division on either side is called helerotype,
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because the process of karyokinesis differs from that of the 
vegetative nucleus. Miss Sargant dealt with the distinguishing 
features of the latter heterotype divisions.

Thallophyta.
Prof. Magnus, of Berlin, gave an account of some recent 

observations on the Chytridiaceous genus Urophlyctis. The 
author maintained the genus Urophlyctis. He described the 
development of the species Urophlyctis Kriegcriana, occurring 
in Carum carvi, established bv him some years ago, and showed 
that its spores are formed by the conjugation of two cells, arising 
from different filaments, and that the development of the fungus 
takes place within a single cell of the host, namely, the central 
cell of the gall produced by it, which is of limited growth. The 
author proved that the fungus observed by Trabut in Algiers, 
which causes large swellings on beetroots, also belongs to this 
genus Urophlyctis. Prof. Magnus proved that its spores are 
likewise formed by the conjugation of two cells, arising from 
different filaments, exactly as in Urophlyctis,

Mr. Vaughan Jennings contributed a note on Corallorhiza 
innata, R.Br., and its associated fungi. Without being able to 
speak of his conclusions as in all cases definitely established by 
proof, the author thus summarised his results,

“ So far, then, as this district (Davos Platz) is concerned, it 
seems that the ‘mycorhiza* of Corallorhiza is a hymeno- 
mycete, and commonly an agaric; and that certain species of 
Tricholoma and Clitocybe are those commonly observed. The 
only other forms yet noted in proximity to Coiallorhiza are 
Cortinarius subferrugineus, Batsch., and Mycena umbellifera, 
Sch., but further evidence with regard to these is at present 
wanting.”

Mr. Vaughan Jennings also gave an account of a form of 
Schizomycetes, for which he proposed the name Astrobacter 
fonesii.

Mr. Coppen Jones contributed some observations on the so- 
called tubercle Bacillus. He expressed the opinion that there 
are several considerations which tend to modify our views with 
respect to its biological status. The facts he brought forward 
favoured the view that the so-called “tubercle bacillus” is 
really a stage in the life-history of some higher form of fungus 

I with a definite mycelial growth. From a systematic point of 
view, it cannot be regarded as coming within any definition 
of the genus Bacillus, and it is suggested that a more appro­
priate name would be Tuberculomyces. Whether the change in 
our view as to the real nature of the tubercle fungus will in the 
future Ire of any diagnostic value it is impossible to say, as 
comparatively few cases showing the filamentous growth have 
yet been observed ; but there is some evidence in support of the 
idea that the hyphal type may be correlated with more chronic 
stages of the disease, where actual tissue destruction is relatively 
slight.

Mr. W. G. P. Ellis contributed an account of the life-history 
। of a fungus which is the cause of a parasitic disease in the 
I Liverwort Pellia epiphyIla. A disease appearing on and spread­

ing centrifugally over a pan of Pellia was investigated during 
the summer of 1896. The author was led to regard the fungus 
as the conidial phase of an Ascomycete, similar to, if not identical 
with Ascotricha, the conidial stage of a Cluetomium.

Prof. Chodat, of Geneva, communicated an extremely interest­
ing paper of far-reaching importance on the polymorphism of 

| the green alga:, and the principles of their evolution. The 
1 green algte may be divided into two distinct groups, the 
! Euchlorophycete, and the Siphoiute. In the former a true cell- 
I division takes place, while in the latter the thallus is non-cellular. 
J The starting-point in the evolution of the Euchlorophycea is 
I very likely the Palmellace.e (including the genera Tetraspora, 
| Palmella, and Apiocystis). Observations show that no clear 

boundary line can be drawn between the different groups and 
the PalmellacM, from which they are supposed to be derived. 
The Polvocine<e, for example, agree very closely with the 
Pahnellaceit in the structure of the cells, but in these the resting 
stage is only transient. In this non-motile condition obtained 
by culture, they cannot be distinguished from the latter. In 
another direction the Prolococcacetc can be derived from the 
Palmellacecc by the prevalence of the sporangia! condition. In 
some species or genera the single-celled sporangium produces 
zoospores, but in the course of evolution these are replaced by 
the non-motile spores, when the mother cells or sporangia have a 
definite form as in Scenodesmus and Baphiiiium.

In certain forms of Plcurococcus vulgaris a production of zoo-



had been read, a discussion took place, which had special reference 
to the general question of alternation of generations in plants, 
which had been treated at some length by Dr. Scott in his open­
ing address. In reply to arguments advanced by Dr. Scott, and 
relating especially to the examples of apogamy described by 
Mr. Lang, Prof. Bower expressed the opinion afresh that both 
apogamy and apospory are to be looked upon as abnormalities, 
which are not a proper subject for strict morphological argu­
ment ; moreover, both are susceptible of a physiological ex­
planation, as substitutionary growths. The argument from 
apospory, as evidence of homologous alternation, involves the 
fallacy that parts which, under unusual circumstances, can be 
induced to undergo similar development are of similar origin.

If such abnormalities as Mr. Lang describes be used for 
argument, the complete jumble of succession would allow of 
almost any view. The opinion was expressed by Prof. Bower, 
on the general question, that neither by the description of these 
abnormalities, nor by the other arguments advanced by Dr. 
Scott, is the case for homologous alternation made out. The 
green alga: can at most be used as examples of how alternation 
may have originated.

Dr. Scott then replied to Prof. Bower’s criticisms.

Higher Plants ; Physiology, Anatomy, &c.
Prof. Casimir de Candolle, of Geneva, contributed some ex­

ceedingly interesting notes on latent life in seeds. The author 
gave an account of some experiments, recently carried out, on 
the power of germination of seeds exposed for different periods 
to a low temperature. He also recorded striking instances of 
the development of normal seedlings from seeds which had 
been kept for a great number of years. Robert Brown 
obtained perfect seedlings from seeds of Nelumbium speciosum 
more than a century old. Plants buried under rubbish 
heaps collected by the Greeks, have been found to develop 
and bear flowers from seeds which must have been at least 
fifteen hundred years old. To test the condition of a dormant 
seed, M. de Candolle exposed the seeds of several plants to a 
temperature too low to admit of the continuance of the process 
of respiration. Seeds of corn, oats, fennel, Mimosa pudica, 
and Gloxinia, &c., were exposed for 118 days to a temperature 
of 40 F. below zero. The experiments were carried on at 
Liverpool in refrigerating machines, in which during eight hours 
each day the average temperature recorded was - 40 F., and 
occasionally far lower. Nearly all the seeds of corn, oat, fennel, 
and a great many of the Mimosa seeds germinated. The con­
clusion to be drawn from the experiments seems to be, that in 
resting seeds the protoplasm is not actually living, but has 
reached a stage of inaction in which, although not dead, it is 
endowed with potential life. In other words, protoplasm in 
resting seeds is not analogous to a smouldering fire, but rather 
to those chemical mixtures made up of bodies capable of com­
bining under certain conditions of temperature and illumination.

Prof. Marshall Ward, Dr. Scott, and others discussed several 
important points suggested by Prof, de Candolle’s paper.

Prof. Trail, F.R.S., gave some account of his recent ob­
servations on the floral deviations in some species of Polygonum. 
The genus has long been known to show considerable departures 
from the arrangement and number of parts accepted as most 
typical (Per. 5. St. 5 + 3, C. j), such as is found in P. 
convolvulus.

A comparison of different species shows that while each 
varies, so as in the more variable species to cover almost the 
whole range observed in the genus, each shows a tendency to 

I certain lines of variation. These tendencies are more alike 
usually in the more nearly allied species, so as to correspond 
in the main with the groups based on habit, and they lead from 
group to group.

The modes of variation commonly observed include almost 
all the recognised modes of departure from floral symmetry. 
They affect all the whorls. The perianth in some species is 
very constant. In others it habitually shows cohesion of two or 
more segments, or abortion in different degrees, or suppression 
of one or two (usually the inner) segments. Chorisis of a segment 
is less frequent. Enations from one or more segments are 
frequent in certain species, rare or absent in others. The outer 
stamens often show cohesion of the two in each pair, varying 
from the slightest union of the bases of the filaments to absolute 
union of even the anthers. Abortion (in all degrees to complete 
suppression) of one or more stamens is not rare. The inner 
stamens seldom show cohesion (except in aviculare and its

spores occurs, and in others these are replaced by non-motile 
spores. In this case, as in others, it is easy to observe that a 
true difference between the so-called cell division and free cell 
formation (Al. Braun) does not exist; the latter being only the 
result of an early or late dissolution of the septa.

The homology of the sexuality of Coleoducte with the Arche- 
goniata: is only apparent. In none of the green alga: (Euchloro- 
phyceie} can an archegonium or antheridium be recognised. The 
genus Aphanochate clearly shows that the affinity of Coleochade 
is with the Chlorophyce<c, and not with the Archegoniattc. A 
fuller account of Prof. Chodat’s paper is to appear in the Annals 
of Botany.

Prof. Zacharias, of Hamburg, gave an account of his researches 
on the histology of the blue-green algie. In each cell there is a 
central colourless portion surrounded by protoplasm containing 
colouring matter. The protoplasm, when treated with reagents, 
reveals a spongy structure. In the surface, or occasionally out­
side the central portion, there occur granules which agree in 
certain reactions with the chromatin of the nucleus of other 
organisms. To these granules Zacharias has given the name of 
“central substance.” More recent investigations have made it 
doubtful whether the central substance contains nuclein like the 
chromosomes. It is probable that the central body of the spore 
contains glycogen. In the cell protoplasm there occur granules 
different from the central substance. Cell-division occurs with­
out the karyokinetic figures.

PTERIDOl’HYTA, &c.
A paper of exceptional importance was read by Mr. Lang, 

on some peculiar cases of apogamous reproduction in ferns.
In order to ascertain to what extent apogamy in Nephrodium 

filix-mas, Desv., is correlated with the cresting of the fern plant, 
from which the spores were derived, the author made cultures of 
normal and crested forms. Of the three cultures of normal forms 
one was unsuccessful; one of the others was exclusively 
apogamous, while the other reproduced itself in the ordinary 
way. Seven crested varieties were sown ; five of these were 
apogamous, and the other two normal.

Cultures were also made of crested varieties of other species. 
In all in which young plants were produced their development 
was at first normal. After the cultures had continued for nine 
months young plants, developed apogamously, were found in 
Scolopendrium vulgare, Athyrium Jilix famina, and Aspidium 
aculeatum, var. angulare.

Unfertilised prothalli of Scolopendrium vulgare formed a 
cylindrical, fleshy prolongation of the midrib, the tip of which 
became in time covered with ramenta, and was continued directly 
as the axis of the young sporophyte. Archegonia were present 
just below the ramenta.

In some prothalli of a fern from Mr. Druery’s collection, 
which was labelled Lastraa dilatata, var. cristato-gracilis, a 
similar prolongation of the median region was found. Upon 
this sporangia were borne, sometimes singly, in other cases 
grouped together so as to resemble a sorus. The sporangia had 
a well-developed annulus, which sometimes showed the 
characteristic reddish-brown thickenings of the wall. The pro­
longation on which the sporangia were situated bore archegonia 
and antheridia, which sometimes intervened between two groups 
of sporangia. Its prothallia! nature was, therefore, beyond 
doubt. The sporangia were borne on prothalli on which no 
trace of a young sporophyte could be detected.

Prof. Bower, F.R.S., contributed a paper on the enumera­
tion of spore-mother-cells and spores as a basis of comparison 
of ferns. The author brought out, in a striking manner, some 
interesting points of comparison between different fern types. 
He gave in a tabular form the results of computation of the 
number of spores per sporangium in representatives of various 
ferns, and also of sporangia and spores per sorus These 
brought out distinctly the fact that the potential output per 
sporangium, as estimated by the number of spore-mother cells, 
varies very greatly among Leptosporangiate ferns, being only 
16 in Ceratopteris, while in Gleichenia the number may be 
“bout 1400 ; Aneimia and Osmunda showing, respectively, about 
128, and over 500, The further fact that Gleichenia produces 
an output virtually equivalent to that of Angiopteris, is specially 
interesting as showing that no numerical gulf lies between the 
Leptosporangiate and Eusporangiate ferns.

Remarks were also made on the parallelism of complexity of 
sporangia anil antheridia in various homosporous Pteridophyta.

After the papers by Prof. Chodat, Prof. Bower, and Mr. Lang 
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allies) with stamens of the outer whorl. Abortion is very 
frequent, and in certain species (amphibium) this whorl has 
completely disappeared.

Miss Lily Hute contributed some observations on the changes 
in the tentacle of Drosera rotundifolia, produced by feeding 
with egg albumen.

In unfed leaves fixed in watery picro-corrosive (sp. gr. 1 ’020) 
and stained with Eosin-Toluidin blue, the apical and lateral 
glands of the first or outer layer, and also all the cells of the 
second or middle layer, show a deep-blue cytoplasm, with nuclei 
possessing little chromatin proper, but large nucleoli and a 
granular nucleoplasm. Within one minute after feeding the 
blue cytoplasm becomes purple; after one hour it is greatly 
vacuolated and reddish purple ; after twenty-four hours the blue 
material has disappeared, and only a few strands of a pink 
cytoplasm are to be seen. The nucleus after feeding loses the 
granular cytoplasm, the nuclear chromatin segments enlarge 
enormously, reminding one of the early stages of mitosis. 
The nucleolus has lost its red chromatin, and is not easy to 
see.

Recuperation of the cytoplasm is the result of nuclear activity, 
for the chromosomes enlarge during the period preceding the 
appearance of the granular nucleoplasm, which latter in every 
respect resembles the granular deposit of cytoplasm in im­
mediate contact with the outer surface of the nuclear membrane.

Dr. Morris, C.M.G., contributed a note on the singular effect 
produced in certain animals in the West Indies, by feeding on 
the young shoots, leaves, pods, and seeds of the wild tamarind 
or Jumbai plant (LeiiMna glauca, Benth.). The wild tamarind 
of Jamaica, and the Jumbai or Jumbie of the Bahamas, is com­
monly found along roadsides and in waste places in tropical 
America. It presents the appearance of a weedy-looking 
Acacia, and belongs to the tribe Euuiimoseie of the N.O. 
Leguminosa. It occurs in the West Indies, Bahamas, Deme- 
rara, Brazil, Peru, gardens of South Europe and North Africa ; 
widely found in tropical Africa, East Indies, Ceylon, Mauritius, 
Java and China.

The author described the plant as being distinctly encouraged 
in the Bahamas as a fodder plant. The people were fully aware 
of the singular effect it produced on horses, and added that it 
also affected mules and donkeys. Its effect on pigs was still 
more marked. These animals assumed a completely naked 
condition, and appeared without a single hair on their body. 
Horses badly affected by Jumbai were occasionally seen in the 
streets of Nassau, where they were known as “cigar-tails.” 
Such depilated animals, although apparently healthy, were con­
siderably depreciated in value. They were said to recover when 
fed exclusively on corn and grass. The effects of the Jumbai on 
horses, mules, donkeys, and pigs were regarded as accidental— 
due to neglect or ignorance. The seeds probably contain the 
de)eterious principle in a greater degree than any other |xirt of 
the plant. The active principle in LeiiCtena glauca has not yet 
been investigated. There is abundant material at hand for this 
purpose in almost every part of the world. It is probable that 
the active principle may consist of a volatile alkaloid somewhat 
similar to that found in Lathyrus sativus.

In i^ucicnaglauca we possess a plant with singular properties. 
It is a vegetable depilatory of a very decided character. No 
other plant appears to produce exactly identical results.

Mr. Scott Elliot read a paper on the influence of habitat 
upon plant-habit. The author gave the results of an attempt to 
tabulate and compare the habits and habitats of the Ranuuculaceic, 
Papaveraceic, &c., in the Kew and British Museum herbaria. 
The tables exhibited illustrated the dependence of habit upon 
habitat in 230 plants. In conclusion the author anticipated the 
objections of those who hold the original hypothesis of Prof. 
Weismann (that acquired characters can by no means be 
inherited), by pointing to the most recent publication of this 
writer, wherein use inheritance of a kind is admitted.

Dr. Wilson exhibited a series of excellent photographic 
lantern slides illustrating his numerous experiments on hybri­
disation in Passion flowers and Albucas. The first paper, on a 
new hybrid Passion flower, dealt with a cross between Passiflora 
Puonapartca and P. Caridea, the latter being the pollen­
parent. The former has a quadrangular winged stem, and the 
leaves arc elliptical in outline ; the latter has a cylindrical stem, 
and the leaves five-lobed. The stem of the hybrid exhibits many 
intermediate characters, and the leaves are three-lobed. The 
presence of a group of glands terminating the coronal filaments 
was shown on the screen. The glands are present in the seed­

parent, but not in the pollen parent, and in the hybrid they 
appear in reduced number.

In a further communication, dealing with observations on 
hybrid Albucas, Dr. Wilson exhibited a large series of illustra­
tions from nature, showing the effects of hybridisation on the 
bulbs and flowers of these plants. He described a new species, 
named by him A. prolifera. This species is characterised by 
producing remarkable lateral outgrowths which carry young 
bulbs, while it also bears numerous obscurely-stalked basal 
bulbils.

Mr. Gwynne-Vaughan gave an account of his investiga­
tions on the arrangement of the vascular bundles in certain 
Nymphaacea.

Mr. Keeble described certain observations on the LoranthaCM 
of Ceylon, relating to the emergences on the embryo of 
Loranthus neelghcrensis, and to the mode of penetration into 
the host.

Fossil Plants.
Dr. D. H. Scott, F.R.S., gave an account of some researches 

on certain Carboniferous fossils referred to I^pidostrobus.
Mr. A. C. Seward contributed notes on a large specimen of 

Lyginodendron, based on the examination of specimens in the 
British Museum. He proposed to designate the species 
L. robust uni.

Mr. Seward also gave an account of a new cycad from the 
Isle of Portland.

Dr. Woodward lately obtained an exceedingly fine specimen 
of a cycadean stem from the Purbeck beds of Portland, which 
is now in the fossil plant gallery of the British Museum. The stem, 
which is probably the largest known, has a height of 1 m. 18'5 cm., 
and measures 1 m. 7 cm. in girth at the broadest part. A 
striking feature of the specimen is the conical apical bud enclosed 
by tapered bud scales, bearing numerous ramentai outgrowths 
on the exposed surface.

REPORT ON TECHNOLOGICAL 
ENA MIN A TIONS.

'TTIE Report, just issued, on the work of the Examinations 
1 Department of the City and Guilds of London Institute, is 

a noteworthy document. The functions of this department of 
the Institute extend beyond those of an ordinary Examining Body. 
Its efforts have been directed for many years towards encouraging, 
in different ways, sound technical instruction ; and the aim of 
the Committee has been rather to secure for artisan students 
systematic teaching, than to increase the number of candidates 
for examination. Unfortunately, such students are often quite 
unprepared to receive technical instruction.

Several of the Examiners refer to the defects of the earlier 
education of the students, and some surprise is expressed that 
the candidates spell so badly and experience such difficulty in 
expressing what they know in words. The Examiners in 
plumbers’ work complain that very few of the candidates knew 
how to work out a simple geometrical problem, and that in 
those elementary principles of science which underlie plumbers’ 
work, a very small proportion of the candidates appear to 
have received any adequate instruction. Among engineering 
apprentices, a large number of candidates appear to have 
attended science classes; but in the subjects of weaving and 
spinning, and in most other subjects, the number is very small. 
The Committee of the Institute have consequently come to the 
conclusion that the principles of science should be presented 
to the artisan student in a form bearing more directly upon the 
trade in which he is engaged, than is possible when the ele­
ments of any one branch of science are taught to a large class 
of students occupied in different pursuits. They have accord­
ingly added to their programme a course of instruction to be 
taken before certain technical subjects. This difficulty as to 
inadequate preliminary knowledge is met with all over the 
country, and is a constant cause of failure in many branches of 
the work of Technical Education Committees.

Another difficulty widely experienced is to find competent 
teachers for trade classes. This arises from the combination of 
qualifications required in such teachers. It is desirable that they 
should spend sufficient time at their trade to have become 
skilful workmen ; they must have some know ledge of scientific 
method, besides having received a fairly good general education. 
The Committee think that facilities in the way of scholarships 
should be offered by County Councils to intelligent workmen, to 



enable them to spend two years at a Central Technical School, 
in order to acquire the necessary knowledge of scientific 
principles and some acquaintance with methods of instruction. 
Whether the “intelligent workman” would afterwards be con­
tent to pass his days in the workshop, and his evenings in the 
class-room, is another story. But however this may be, the 
intentions of the Committee are good, and we should be sorry to 
say anything which would tend to depreciate the admirable 
efforts they are making to improve the condition of technical 
education in this country. Mr. G. Matthey, the Chairman of 
the Committee, and Sir Philip Magnus, the Superintendent of 
the examinations, deserve the thanks of every one interested in 
the development of our industries for their organisation of 
knowledge which lies at the root of such developments.

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE.

CAMBRIDGE.—Dr. Glaisher, F.R.S., has been appointed 
Chairman of the Examiners for the Mathematical Tripos, Part 
II. of 1897. Mr. J. G. Leathern, fourth wrangler 1894 and 
Isaac Newton Student in Astronomy, has been elected to a 
fellowship at St. John’s College ; and Mr. W. E. Philip, third 
wrangler in the same year, to a fellowship at Clare College. Mr. 
W. E. Johnson, of King’s College, has been appointed to the 
University Lectureship in Psychology, vacated by Mr. G. F. 
Stout, editor of Mind.

A COMMITTEE has been appointed to consider the mode in 
which the grants in aid to science and art schools are distributed, 
and to report if it is desirable to make any alteration therein. 
The members consist of the Vice-President of the Committee of 
Council on Education (Chairman); Mrs. Sidgwick, Sir John 
F. 1). Donnelly, K.C.B., Secretary of the Science and Art 
Department; Sir II. Roscoe, F.R S., Mr. G. L. Ryder, H.M. 
Treasury ; Prof. R. C. Jebb, M.P., Mr. W. Armstrong, Director 
of the National Gallery, Dublin; Captain W. de W. Abney, 
C.B., F.R.S., Science and Art Department (Secretary).

It is announced in Science that the Chicago Institute of 
Education has appointed a committee of sixty to develop some 
feasible plan for carrying on systematic outdoor, or field work, 
in connection with nature study. The committee held its first 
meeting on September 19, and a permanent organisation was 
effected by the election of Mr. Wilbur S. Jackman as President, 
and Mrs. M. L. T. Baker as Secretary, and the appointment of 
a number of sub-committees. One of the first works of the com­
mittee will be the preparation of maps of the environs of Chicago, 
which will assist the pupils and teachers of the public schools in 
a systematic study of the country lying within a convenient 
radius of the city.

The sum of /25,ooo has now been subscribed for an en­
gineering laboratory at Glasgow University (says Engineering), 
and the same tact and energy whicli have been displayed in 
finding the money, will result in an early realisation of the aim 
of the promoters. The sum of £12,500 was voted out of the 
Bellahouston Trust Estate, and the remainder has been readily 
subscribed by engineers and others in the district. Meanwhile a 
temporary laboratory is to be equipped, two large rooms having 
been set apart in the main building. This, however, will not 
even delay the arrangements for the new laboratory. A gas 
engine of ten horse-power is being presented to the University 
by the Committee of the Murdock Memorial Fund, and this will 
commemorate the association of the founder of gas-lighting with 
James Watt. The testing plant will include a ten-ton machine, 
with tension, compression, shearing, and bending tackle and an 
autographic stress-strain recorder, while a melting furnace will 
be constructed for making alloys.

Abundant evidence of the continued increase in the number 
of well equipped and properly staffed technical schools through­
out the country is afforded by the current number of the Record 
of Technical and Secondary Education, which is published 
quarterly under the auspices of the National Association for the 
Promotion of Technical and Secondary Education. A detailed 
review of the work accomplished in thirteen county boroughs 
is given ; and selected as these are from all parts of the country, 
they afford an excellent means of judging of the general advance 
which has taken place since the passing of the Technical 
Instruction Act of 1890. The photographs of the various 

departments of the Battersea Polytechnic, and the Victoria 
Institute, Worcester, show that the plan upon which these new 
places of instruction are furnished leaves very little to be 
desired. The editorial notes, with which the publication opens, 
emphasise the occurrences of special educational interest during 
the preceding three months, and, together with the article on 
intermediate education in Wales, they show that the Association 
has reason to be satisfied with the results of its efforts to improve 
the knowledge of the workers of this country. Reference is 
made in the Record to the Return recently presented to 
Parliament, showing that the total income of evening con­
tinuation schools in this country amounts to £189,130 3*. id., 
made upas follows:—Grants by the Education Department, 
£81,362 3j. ^d. ; grants by the Science and Art Department, 
£1410 I2J. lirf. ; grants by County Councils, £16,440 iu, 2d. ; 
School Board rates, £58,516 I2j. ; voluntary contributions, 
£7432 Js. Sd. ; school fees and books, £22,303 ; endowment, 
£515 l8r. ; other sources, £1149 I4r. ^d.

SOCIETIES AND ACADEMIES.
London.

Physical Society, October 30.—Captain Abney, President, 
in the chair.—Special general meeting.—The Secretary having 
read a summary of the replies sent by members to a circular 
which had been addressed to them during the last session, a 
series of resolutions drawn up by the Council, bearing on the 
points raised by this circular, were adopted. The chief of these 
resolutions were to the following effect : (1) That the subscrip­
tion to the Society be raised to £2 2s. (2) That present life- 
members be invited to voluntarily subscribe £1 u. annually to 
the funds of the Society, or to compound for this annual con­
tribution. (3) That a guarantee fund be instituted. (4) That in 
future members of the Society be styled Fellows of the Physical 
Society of London. In the course of the discussion on these 
resolutions the President, Secretary, and Treasurer gave an 
account of the financial position of the Society, and explained 
that at present each member receives from the Society, in the 
shape of Proceedings and Abstracts, printed matter which costs 
the Society more than the amount of the annual subscription. 
The ordinary science meeting was then held.—A letter was read 
from Lord Kelvin thanking the Society for the address which 
the President, on their behalf, had recently presented to him. 
—Prof. W. Stroud read a paper, by himself and Mr. J. B. 
Henderson, on a satisfactory method of measuring electrolytic 
conductivity by means of continuous currents. The method 
consists in placing a balancing electrolytic cel) in the arm of the 
Wheatstone’s Bridge adjacent to the arm containing the chief 
electrolytic cell, so that the electromotive force of polarisation 
in the two cells neutralise each other’s effect on the galvano­
meter. The authors find that if the resistance of the arms of 
the bridge are high (20,000 ohms), and if an E.M.F. of about 
30 volts is used in the battery circuit, then the resistance of a 
solution (of potassium chlorate in their experiments) can be deter­
mined to within about one part in two thousand. With a D’Ar- 
sonval galvanometer the balancing cell is so efficacious that it is 
impossible to tell that it is not a metallic resistance that is being 
measured. Prof. Perry asked if the authors had tested whether 
the difference in resistance of the two cells was proportional 
to the difference in length of the liquid columns. Mr. 
Appleyard said he had found that the resistance of an 
electrolyte appeared to vary, because in the ordinary arrange­
ment the cell was short circuited through the arms of the 
bridge. He suggested as a remedy the making and break­
ing of the circuit by a special key so arranged that, except 
when taking a reading, the cell is on open circuit. Mr. 
Blakesley asked if the authors had tried the method in 
which the resistances are adjusted till, when the battery circuit 
is broken, there is no immediate change in the galvanometer 
deflection. It is possible by this method to measure a resistance 
of between 6000 and 10,000 ohms to within o'l per cent. Prof. 
Ayrton said the method referred to by Mr. Blakesley was the 
ordinary “ false zero ” method. In using this method you were 
working to a continuously altering zero ; in Prof. Stroud’s method, 
however, the zero was constant. Mr. Appleyard said he had 
found the “false zero” method troublesome to use. Prof. 
Stroud, in reply, said they had not tested the proportionality 
between the resistance and length, and they had not tried the 
“ false zero” method.—Mr. Appleyard then exhibited a number 



of different forms of electrical Trevelyan rockers. The most 
interesting one consisted of two rods of carbon fixed to a wooden 
sounding-board, with a third carbon rod lying across the other 
two, so as to form a microphone. A fairly strong current is 
passed throught his microphone and through Iwo electromagnets, 
which act on the prongs of a tuning-fork fixed to the sounding- 
board. The tuning-fork acts on the microphone, which, by 
making and breaking the current, keeps the fork in vibration. 
A cylinder of carbon forming the “knife edge” of a small 
pendulum, supported on two horizontal carbon rods, kept the 
pendulum in violent oscillation as long as a current passed from 
one of the horizontal rods,, through the movable cylinder and 
out through the other horizontal rod.

Paris.
Academy of Sciences, October 26.—M. A. Cornu in the 

chair.—The President announced to the Academy the loss it 
had sustained by the death of M. Felix Tisserand, Member of 
the Astronomical Section, and gave a short account of his ser­
vices to science.— Researches on arabinose, by MM. Berthelot 
and G. Andre. The study of the action upon arabinose of 
water, hydrochloric acid, and phosphoric acid under varying 
pressures. A continuation of the work already published on 
glucose, estimations of carbon dioxide, carbon monoxide, 
formic acid, humic acid, and furfurol being carried out.— 
Explanation of a note entitled “Cryoscopy of precision,” by 
M. F. M. Raoult. A verbal correction of a previous note.— 
Observations of the Brooks comet (1889 V.) made at the 
Observatory of Rio de Janeiro, by M. L. Cruls.—On some linear 
partial differential equations arising from the theory of surfaces, 
by M. P. Craig.—On the singularities of the equations of 
dynamics, by M. Paul Painleve.—On the distributions of strains 
in metals subjected to stresses, by M. L. Hartmann. From the 
hypothesis here developed it is concluded that any solid pos­
sessing an elastic limit is necessarily non-isotropic.—On the 
property of discharging electrified bodies produced in gases by 
incandescent bodies and by electric sparks, by M. E. Branly. 
Some remarks on a communication by M. Villari.—On the 
protection afforded by’ the lightning conductor at the tower of 
St. Jacques, by MM. C. Milde and E. Grenet.—On the periodic 
maxima of spectra, by M. Aymonnet.—Vapour pressure of a 
substance compressed by a gas which it dissolves; vapour 
pressure of a solution in general, by M. A. Ponsot. By con­
sidering such a mixture in osmotic equilibrium, a general ex­
pression is obtained, which includes the case where the gas 
is insoluble in the liquid, and the case of aqueous saline solu­
tions —Hexamelhyleneamine and its nitroso-derivatives, by 
M. Marcel Dellpine. Experiments on the heats of combustion 
and formation of hexamelhyleneamine, its nitrate, and two 
nitroso derivatives.—On the luciferase of animals and vegetables, 
byM. R. Dubois. The word “ luciferase” is applied to the active 
agent in the production of light in animals anti vegetables. The 
light does not appear to be the result of a combustion dr slow 
oxidation, although the absorption of oxygen is necessary.— 
Remarks on the digestive organs and mode of nutrition of 
Dermochelys coriaeea, by M. 1.. Vaillant. The digestive organs 
of this turtle are much more complex than those in allied 
species, and lead to the conclusion that digestion is carried out 
somewhat slowly, probably on vegetable substances.—On the 
discovery of a bed containing vegetable impressions in the old 
volcanic debris in the island of Phira (Santorin), by M. A. 
Lacroix. This fossiliferous layer is small, being but a few deci­
metres thick, and having an area of some square metres, but 
the imprints are remarkably well preserved. Amongst the 
plants identified are Phanix dadyliflora, Chamarops hmuilis, 
Pistacia lentiscus. and Olea europea.

DIARY OF SOCIETIES.
THURSDAY. November 5.

Chemical Society, at 8.—The Constitution of Nitrogen Iodide: Dr. F. 
D. Chattaway.—Note on the Solution and Diffusion of certain Metals in 
Mercury: Prof. Roberts-Austen, C.B., F.R.S.—Compounds of Metallic 
Hydroxides with Iodine : I. Rettie.—The Kconomical Preparation of 
Hydroxylamine Sulphate : The Reduction of Nitrosidphates ; and Amido­
sulphonic Acid : Dr. E. Divers, F. R.S., and Dr. T. Haga.—The Molecular 
Conductivity of Amidosulphonic Acid: Joji Sakurai—Physiological 
Action of Amidosulphonic Acid: Dr. Oscar larew.— Imidosulphonates. 
Part II. : Dr. E. Divers, F.R.S., and Dr. T..Haga.—-How Mercurous and 
Mercuric Salts change into each other: Seihachi Hada.—The Effect of 
Heat on Aqueous Solutions of Chrome Alum : Margaret D. Dougal.—

The Saponification of Ethylic Dicarboxyl Glutaconate : Dr. II. W. 
Bolam.—The Periodic Law: R. M. Deeley.—The Colouring Slattern 
occurring in British Plants : A. G. Perkin.—Carbohydrates of Cereal 
Straws: C. F. Cross, K. J. Bevan, and Claude Smith.

Linnean Society, at 8.—Mediterranean Bryozoa: A. W. Water*.—On 
some New Species of Crassula from South Africa : Dr. S. SchOnland.— 
Holothurians of New Zealand : A. H. Dendy.

Institution of Mechanical Engineers, at 7.30.—Breakdowns of Sta­
tionary Steam-Engines : Michael Longridge.

FRIDAY, November 6.
Geologists’ Association, at 8.—Conversazione and Exhibition of 

Specimens.
TUESDA J', November to.

Royal Geographical Society, at 8.30 —Opening Address: The 
President.—The Jackson-Harmnworth Expedition and the Story of the 
Last Year's Work : Arthur Montefiore Brice.“*,>•

Institution oe Civil Engineers, at 8.—The Tower Bridge: Super­
structure : G. Cruttwell.—The Machinery of the Tower Bridge : Sam. 
G. Homfray.

Royal Photographic Society, at 8.—A New Form of Apparatus for 
Measuring the Light reflected from Prints : Chapman Jones.—A Theory 
of the'Rontgen Phenomena : Charles E. Benham.

Anthropological Institute, at 8.to.

THURSDAY, November 12.
Mathematical Society, at 8.—The Combinatory Analysis: President’s 

Address.—An Essay on the Geometrical Calculus, Part I. : Herr Lasker. 
—Symbolic Logic : H. MacColl —On a General Integral with some 
Physical Applications: G. J. Hurst.—On Ratio: Prof. Hill, F.R.S.— 
On the Geometrical Construction of Models of Cubic Surfaces : W. H. 
Blythe—Theory of Vortex Ring*: H. S. Carslaw.—Differentiation of 
Spherical Harmonics : E. G. Gallop.—On the Application of Jacobi's 
Dynamical Method to the* General Problem of Three Bodies: On 
certain Properties of the Mean Motionsand the Secular Accelerations of 
the Principal Arguments used in the Lunar Theory : Prof. E. W Brown.

Institution of Electrical Engineers, at 8.—Telephone Trunk Lines : 
John Gavey.

South London Entomological and Natural History Society, at 
8.—Notes and Observations on Acidalia marginipunctata and the Early 
Stages of the Second Brood of Polyommatu* ar gio I ur : R. Adkin.

FRIDAY, November 13.
Physical Society, at 5.—On Rontgen Rays: Prof Thrclfall and Mr. 

Pollock.—The Absorption of Electric Waves along Wires by a Terminal 
Bridge : Dr. Barton and Mr. Bryan.

Royal Astronomical Society, at 8.
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