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blocks, which, on relief of the tension by escape of lava or 
vapour, are readjusted by gravity, in new positions. The blocks 
may be rectangular in section, but are more likely to be rhom
boidal or wedge-shaped; giving level tables with fault cliffs (as 
in the plateau region) in the one case, and tilted blocks with 
normal faults (as in the basin region) in the other. The author 
considers the Sierra and Wahsatch to have been formed by 
lateral crushing and folding ; and the region between to have 
been arched, broken, and readjusted, as described, in the end of 
the Tertiary.-Two determinations of the ratio of the electro
magnetic to the electrostatic unit are furn:shedfrom the Johns Hop
kins University; one made this year, by Mr. Rosa, by Maxwell's 
method of measuring a resistance, the other ten years ago, by 
Messrs. Rowland , Hall, and Fletcher, by measuring a quantity 
of electricity electrostatically, and then measuring it electro
magnetically with a galvanometer. The former gives. v = 
2·9993 x rn10 centimetres per second ; the latter, 2 ·9815 x rn' 0 

centimetres. It seems certain, according to Mr. Rosa, that v is 
within a tenth per cent. of 300 million metres per second.-M r 
Long continues his account of the circular polarization of certain 
tartrn.te solutions ; and his experiments point to a law that the 
rotation of a double tartrate may be made to approach that of a 
neutral tartrate of either of the metals present, by addition of a 
salt of that metal (the effects being apparently explained by 
substitution).-:Mr. Eldridge proposes a new grouping and 
nomenclature for the middle Cretaceous in America. -There are 
also papers on the gustatory organs of the American hare (Mr. 
Tuckerman ) ; on the output of the non-condensing engine, as a 
function of speed and pressure (Mr. Nipher) ; and on some 
Florida Miocene {Mr. Langdon). 

SOCIETIES AND ACADEMIES. 
LONDON. 

Physical Society, November r.-Prof. Reinold, F.R.S., 
President, in the chair.-The following communications were 
read :-On a new electric-radiation meter, by Mr. W. G. Gregory. 
The meter consists of a long fine platinum wire attached to a 
delicate magnifying spring of the Aryton and Perry type, and 
stretched within a compound tube of glass and brass. At the 
junction between the wire and spring a small mirror is fixed. 
When the tube is placed parallel to a Hertz's oscillator in action, 
the mirror is turned in a directiori indicating an extension of the 
wire. The arrangement is so sensitive that an elongation of 
~H'.,·nv of a mm. can be detected, and when placed at a dis
tance of 4 metres from the oscillator the apparent extension is 
such as would correspond to a change of temperature of 0°·003 C. 
By its aid the author has roughly verified Hertz's statements 
that at considerable distances the intensity of radiation varies as 
the inverse distance ; but before he can proceed further it is 
necessary to greatly increase the sensibility of the apparatus ; 
and with a view of obtaining some suggestions in this direction, 
he exhibited it before the Society. Prof. Perry asked if the 
E.M.F. required to produce the observed results had been cal
culated ; he also believed that the sensibility might be increased 
by using copper instead of platinum wire, and replacing the spring 
by a twisted strip. Mr. Blakesley inquired whether the effect 
of increasing the capacity of the ends of the wire had been tried. 
Mr. Boys said that if the observed effect was due to rise of 
temperature he would like to see it measured thermally. He 
also thought the effect might be due to extemion caused by 
rapid electric oscillations in some such way as the elongation of 
an iron bar caused by magnetization. In answer to this, Prof. 
S. P. Thompson said the matter had heen investigated experi
mentally, hut with negative results. Prof. Herschel suggested 
the use of a compound spring such as is used in Breguet's 
metallic thermometers. In reply, Mr. Gregorv said he had 
estimated the E.M.F. by observing that a Leclanche cell 
through 50 ohms produced about the same result. No improve
ment in sensitiveness was obtained by using copper wire or by 
increasing its capacity, and attempts to measure the rise of 
temperature by an air thermometer had been given up as hope
less. The President, in thanking the author tor his paper, con
gratulated him on the ingenuity and courage displayed in pro
ducing an apparatus to measure such microscopic quantities as 
are here involved.-On a method of driving tuning-larks 
electrically, by Mr. Gregory. In order to give the impulses 
about the middle of the stroke, the fork is arranged to make 

and break the primary circuit of a small transformer, the 
secondary circuit of which is completed through the electro
magnet actnating the fork. The prongs of the fork are magnet
ized and receive two impulses in each period. Another device 
was suggested, where the prongs respectively operate contacts 
which successively charge and discharge a condenser thn,ugh 
the coils of the actuating magnet. Prof. S. P. Thompson said 
the methods, if perfect, would be of great service, and ,uggested 
that a fork Sf) driven be tested optically by comparison with a 
freely vibrating one. He regarded the mercury contacts used 
as otjectionable, for their capillarity and adhesion ,rnuld 
probably cause the impubes to lag behind the appointed epochs. 
Prof. McLeod remarked that Lissajous' figures gave a satis
factory method of testing the constancy of period, and could be 
readily observed without using lenses, and in reference to liquirl 
condensers suggested by the author for his second device, said 
that platinum plates in sulph111 ic acid were found to disintegrate 
when used for this purpose. He thought lead plates would 
prove suitable. ProC Jones, who read a raper on a similar 
subject in March last, said he now used bowed forks, with whicl· 
to synchronize the speed of the disk there described, and th,
freq uency is determined by causing the disk lo complete th,· 
circuit oi his Morse receiver once each revolution. - On n 
physical basis for the theory of errors, by Mr. C. V. Burton. 
After pointing out that the law of error for any particula, 
measurement depends on the nature of the conditions governinr· 
such measurement, the author considers several simple cases, and 
deduces their curves of error. A kinematic method of combin
ing two or more independent errors, each following known laws. 
is then described and applied, and the general formula obtained 
leads to Laplace's law of error in the case of an infinite num
ber of similar errors. Referring to Most Advantageous Com
binations of measures, it is shown that the method of least 
squares is only a particular solution of the general equation, 
and is derived by assuming the individual errors to conform to 
Laplace's law. Subjective errors are next considered, and ii
conclusion the author says that "the law of error in a set of 
observations depends on the nature of each special case, and 
what may be called the probable law of error is determined by 
our knowledge of the conditions. The combination uf three or 
more sources of error of comparable importance gives in general 
a law not seriously differing from that of Laplace, so that the 
method of least squares will be practically the most advantage
ous, except where a single source of error with a very different 
law is predominant above all the rest."- A note on th.
behaviour of twisted strips, by Prof. J. Perry, F.R.S., had 
been prematurely announced by mistake, and he accordingly 
gave only a brief outline of the paper. In a previous com
munication, Prof. Ayrton and the author enunciated a working 
hypothesis in which the strips were imagined to be split up into 
pairs of filaments, each pair acting as a bifilar suspension. The 
resulting formula for the rotation produced by a given load did 
not agree with experiment, and quite recently the author had 
recognized why the formula was incorrect. The bifilar law they 
had assumed was only trne for small twists, but he now saw 
another method of treatment by which he hoped to verify the 
formula derived from experiment before the next meeting. Prof. 
Fitzgerald reminded Prof. Perry of a method of attacking the 
problem suggested by the speaker some time ago, in which each 
filament was supposed to be wrapped round a smooth cylinder ; 
and said that on working it out the formula was found to be 
very complicated. Mr. Trotter thought the pairs of strips 
might be regarded as twisted ladders, and Mr. Gregory said this 
suggestion reduced the problem to a series of bifilar suspemions 
which had already been worked out.-On electrifications due to 
contact of gases and liquids, by Mr. J. Enright. For some 
time past the author has been studying the electrical phenomena 
attending solution, by connecting an insulated vessel in which 
the solution takes place with an electrometer. As a general rule, 
no eff(;ct is observed if nothing leaves the vessel, but when 
gases are produced and allowed to escape the vessel becomes 
charged with + or - electricity, depending on the nature of the 
liquid from which the gas passes into the air. As an example, 
when zinc is placed in hydroch'.oric acid, the deflection of the
electrometer is in one direction whilst the liquid is chiefly acid, 
but decreases and reverses as more and more zinc chloride is 
produced. From such observations the author hopes to obtain 
some information relating to atomic charges. Owing to the
lateness of the hour, the latter portion of the paper and the· 
discussion on it were postponed until next meeting. 
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Academy of Sciences, Nov. 4.-M. Des Cloizeaux, Presi
dent, in the chair.-Instrument for measuring the coefficient of 
elasticity of metals, by Mr. Phillips. This is a large spiral spring 
and balance wheel, the former made of the metal to be examined. 
-R8!e and mechanism of the local lesion in infectious diseases, by 
M. Ch. Bouchard. Whereas in absolute immunity, there is, after 
inoculation, neither general infection nor local lesion, and in 
total absence of immunity, general infection, often without local 
lesion, in relative, normal, immunity there is local lesion mostly 
without general infection ; in the last case, as experiment shows, 
it is not the local lesion that causes the immunity, but vice 
versa. Inoculating vaccinated and unvaccinated rabbits with 
pyocyanic Bacillus, the author found, in the former, rapid appear
ance of leucocytes, all having many Bacteria, which were soon 
resolved into granulations, and in sixteen hours were quite gone ; 
while the free Bacteria soon decreased in number. In the other 
animals, few leucocytes, no Bacilli in them, and free Bacteria 
multiplying.-Statistics of preventive treatment of rabies, from 
February 9, 1888, to September 15, 1889, at the Pasteur In
stitute of Rio de Janeiro (Dr. Ferreira dos Santos), by the 
Emperor of Brazil. Of 156 who underwent full treatment, only 
one died, and not certainly from rabies; this gives a mortality of 
0·64 per cent.-On the velocity of wind at the top of the Eiffel 
Tower, by M. A. Angot. Three months' observations give a 
mean of 7·05 m. as compared with 2·24 m. at the Central 
Meteorological Office (21 m. from the ground). While at low 
stations there is a minimum at sunrise and a maximum at 
1 p.m., the Eiffel (like mountains) showed a minimum about 
lO a.m. and a maximum at II p.m. (while at midday there was 
but a slight upward bend of the curve).-On phenyl-thiophene, 
by M. A. Renard. This is prepared by passing through an iron 
tube, heated to dark redness, vapours of toluene and of sulphur, 
and distilling the condensed product. Analysis gave the formula 
C6H5-C4H3S. With bromine, nitric acid, and sulphuric acid, 
substitution products are obtained. -Researches on digitaline 
and tanghinine, by M. Arnaud. By heating digitaline with 
baryta-water to 180° for several hours, it combines with water 
yielding the compound C31H 52On, from which the formula 
C 31H 500 10 is deduced for digitaline. Theformulaoftanghinine, 
similarly deduced, is C27H 40O8• This formula differs from that 
of Schmiedeberg for digitaline, viz. C21H~2O7.-Studies on 
the embryology of the axolotl, by M. F. Houssay. He 
tlescribes the mechanics of segmentation, the origin and de
velopment of the peripheral nervous system, and the morpho
logy of the head.-On the cytoplasm and the nucleus in 
NQctiluci, by M. G. Pouchet. Flemming's chromatine seems 
to be formed of two substances, chromatoplasm and hyaloplasm ; 
and the proportion of the former increases as gemmation pro
ceeds; hence the more and more lively colour of the seg
mented nuclei.-On the parasitic ca,tration of Typlilocyba by 
a Hymenopterous larva (Aphelopus me!aleu,·us, Dalm.), and 
a Dipterous larva (Ate!enevra spuria, Meig.), by M. A. Giard. 
In T. hippocastan£, the ,eight terminal branches of the 
penis are reduced to six, four, or three. A pair of curious 
invaginations on the ventral surface of the body are also 
shortened.-Action of serum of diseased or vaccinated animals 
on pathogenic microbes, by MM. Charrin and Roger. Operat
ing with the pyocyanic Bacillus and rabbits, they found the 
serum of vaccinated animals more adverse to growth of the 
Bacillus than normal serum, but somewhat less than that of 
the diseased animals.-Contribution to the semeiological and 
pathogenic study of rabies, by M. G. Ferre. Inoculating by 
trepanation, and with stronger virus than before, they found that 
the respiratory acceleration appeared on the fourth instead of the 
fifth day; the respiratory centres being invaded correspondingly 
.sooner. The symptoms could not be attributed to thermal 
elevation, the maximum of this occurring later. -Statistics of 
preventive inoculations against yellow fever, by Dr. Domingos 
Freire. From 1883 to 18l)9, there were 10,524 persons inocu
lated in Brazil ; and the mortality was 0·4 per cent. The deaths 
of non-vaccinated during the four epidemics were over 6500.-On 
the modifications in normal gaseous exchanges of plants by the 
presence of organic acids, by M. L. Mangin. He injected malic, 
citric, and tartaric acids into leaves of Japanese prick-wood, bay 
rose, and lilac, and found these leaves to behave like Cactere and 
Crassulacere. In the dark, the volume of carbonic acid liberated 
is greater than that of oxygen absorbed ; and in the light, there 
i, ~mission of oxygen without correlative absorption of carbonic 
ac1d.-On the existence of ,numerous zeoliths in the gneissic 
rocks of Upper Ariege, by M. A. Lacroix. 

DIARY OF SOCIETIES. 
LONDON. 

THURSDAY, Nov&MUER 14. 
MATHEMATICAL SoctETY, at 8.-Isoscelian Hexagrams: R. Tucker.-On 

Euler's ¢!-Function: H. F. Baker.-On the Extens~on and Flexure of a 
Thin Elastic Plate: A. B. Basset, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.-0n the Lighting of the 
Melbourne Centennial International Exhibition: K. L. Murray. 

FRIDAY, NOVEMBE R 15. 
PHYSICA L Socni:TY, at .5.-0n the Electrification due to the Contact of 

Gases and Liquids : J. Enright.-On the Effect of Repeated Heating and 
Cooling on the Electrical Resistance and Temperature Coefficient of 
Annealed Iron: H. Tomlinson, F.R.S.-Notes on Geometrical Optics, 
Part II. : Prof. S. P . Thompson. 

IN~TITUTION OF CIVIL ENGINEERS, at 7.30.-The ·New Harbour and 
Breakwater at Boulogne-sur-Mer: S. C. Bailey. 

MONDAY, NOVEMBER 18. 
ARISTOTELIAN SocIETYJ at 8.-Scepticism : S. Alexander. 

TUESDAY, Nov&MnER ' 2-
INSTITUTTON op CIVIL ENGINEERS, at 8.-Water,Tube Steam-Boilers fOr 

Marine Engines : J ohn I. Thornycroft. 
ROYAL STATISTICAL SocIBTV1 at 7.45.-0pening Address by the President, 

Dr. T. Graham Balfour, F.R.S. 
WEDNESDAY, NOVEMOER 20. 

GEOLOG ICAL Soc1ETYJ at 8.-0n the Occurrence of the Striped Hya::na in 
the Tertiary of the Val d'Arno: R. Lydekker.-The Catastrophe of 
Kantzorik, Armenia: M. F. M. Corpi. Communicated by W. H. Hudle
ston, F . R. S.-On a New Genus of Siliceous Sponges from the Lower 
Calcareous Grit of Yorkshire: Dr. J. G. Hinde. 

ROYAL MaTEOROLOGICAL SoCIETY, at 7.-Second Report of the Thunder~ 
storm Committee-Distribution of Thunder::.torms over England and 
\Vale'\ 187r-87: William lHarriott.-On the Change of Tt:mperature 
which accompanies Thunderstorms in Southern England : G. M. Whipple. 
-Not-1t on the Appearance of St. Elmo"s Fire at Walton-on-the-Naze, 
September 3, 188~: \V. H. Dines.-Notes on Cirrus Formation; H . Helm 
Clayton.-A Comparison between the Jordan and the Campbell-Stokes 
Sunshine Recorders: F. C. llayard.-Sunshine: A. B. MacDowall.
On Climatological Observations at Ballyboley, Co. Antrim : .Prof. S. A. 
Hill. 

Socn!TV OF ARTS, at 8.-0pening Address by the Chairman, the Duke of 
Abercorn, C. B. 

UNtV E RSlTV COLLEGE CHEMICAL AND PHYSICAL SoctETY, at 4.30.
Pyridine and the Alkaloids : Dr. N. Collie. 

CONTENTS. PAGE 
Science and the Future Indian Civil Service Exa. 

minations . . . . . . . . . . . . 25 
The Lund Museum in the University of Copen-

hagen ...........•..• . 
Hydraulic Motors. By A. G. G. . .•• 
Physiology of Education, By J. H. G .. 
Our Book Shelf:-

Whitham: "Steam-Engine Design."-N. J. L . . 
Hake ; " Coloured Analytical Tables" • • • • • 
Tidy : "The Story of a Tinder Box" • . . . . • 
Jamieson: "Magnetism and Electricity" .•••• 
Ball : ' ' Time and Tide ; a Romance of the Moon" • 

Letters to the Editor:-
Specific Inductive Capacity.-Prof. Oliver J. Lodge, 

26 
27 
28 

29 
29 
30 
30 
30 

F.R. S .........•.......... 30 
Who discovered tqe Teeth in Ornithorhynchus ?-Prof. 

W. H. Flower, F.R.S.; Oswald H. Latter .. 30 
"La Pietra Papale. "-Dr. P. L. Sclater, F. R. S. 31 
On a Mite of the Genus Tetranycltus found infesting 

Lime-trees in Leicester Museum Grounds.-F. R. 
Rowley . . . . . . . . . . ..... 31 

Retarded Germination.-E. A. . . . ... 31 
The Relation of the Soil to Tropical Diseases.-

Surgeon A. Ernest Roberts • . . . . . 31 
The Earthquake of Tokio, April 18, 1889.-Prof. 

Cargill G. Knott . . • . . . . . 32 
A Brilliant Meteor.-Paul A. Cobbold ..•.•• 32 

On the Hardening and Tempering of Steel. II. 
(Illustrated.) By Prof. W. C. Roberts-Austen, 
F.R.S ......•...... 

Prof. Weismann's "Essays." By Dr. St. George 
Mivart, F . R. S. . . . . . . 

Notes ........... . 
Our Astronomical Column:-

Objects for the Spectroscope. ( Witk Diagram.)-A. 
Fowler ............ . 

Large, Scale Charts of the Constellations • . • • • 
Barnard's Comet, IL 1889, March 31 . . . . . . . 
The Structure of Jupiter's Belt 3, III. (Illustrated.) 

Geographical Notes . . . 
The Flora of China 
Scientific Serials . . . . . 
Societies and Academies . 
Diary of Societies • • • •• 

32 

44 
45 
45 
45 
45 
46 
46 
47 
48 


	SOCIETIES AND ACADEMIES.
	LONDON.


