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from an examination of the of London Polytechnics. 
In the first place, the funds at the disposal of the Institutes are 
usually not SHfficient to permit the educational needs to be 
properly supplied. In order to supplement the sum arising 
from endowment, grant-earning classes have to be held, which 
means that subjects come to be considered for what they will 
bring to the Institute's exchequer rather than for what they are 
worth. The Technical Education Board of the London County 
Council have taken steps to remedy this evil by contributing 
maintenance grants, and capital grants for equipment, appa· 
ratus, &c., the former being allotted according to a scale 
calculated to promote educational efficiency, and regularity of 
attendance. The Department of Science and Art, and other 
Examining Bodies, should consider the advisability of treating 
Polytechnic Institutes in a similar· manner, instead of regarding 
them as mere collections of classes. The less an institute of 
this kind depends upon payment by results, the more likely is it 
to develop in the proper direction. 

Very little provision is made in the institutes for really ad
vanced work or research, but this will probably come, for in 
London, technical education is only in its experimental stage. 
:\[any years of work will have to be done before any London 
institute will be able to find students for instruction of such an 
advanced character as that given in continental Polytechnics. 
Mr. Ll. Smith recommended, in his report to the London 
County Council, that a grant should be made "towards the 
maintenance of an advanced department of applied science, 
bearing on some- local industry, under the control of a well· 
qualified instructor who gi,·es all his time to the work of the 
institute." The Technical Education Doard have promised a 
contribution for this purpose when a Polytechnic desiring it 
shal.l have drawn up a detailed scheme of work, and the Board 
is satisfied that the proposed class will be of value to the indus
tries of the district. 

As to the recreative side of the institutes, little need be said. 
The desire for physical exercise is so much than that for 
mental development, that there is a po;sibility of recreation 
swamping education in one or two cases. Generally, however, 
the two sides are very well balanced, and admirably assist one 
another in the development of men of thought as well as men 
of muscle. 

For the rest, Polytechnic Institutes have aroused the interest 
of the working class, and men now realise the necessity of a 
scientific groundir.g for e\·ery trade. To have done this in so 
short a time promises well. In a few years, perhaps, London 
Polytechnics will be able to compare favourably with those in 
other European and when that day arrives a generation 
of workmen will have sprung up whicb, for aptitude and 
efficiency, should be able to hold its own against the world. 

R. A. GREGORY. 

UNIVERSITY AND EDUCATIONAL 
IN7 ELLIGENCE. 

OXFORD.-Mr. V. H. Veley and Mr. G. C. Bourne have 
been appointed Examiners for the Durdett-Coutts Scholarship. 

The sixth annual report of the Curlltors of the Botanic 
Garden shows a deficit of nearly £zoo on the close of the 
financilll year. This is due principally to the decrease of income 
derived from rents and proli.ts of estates. The Curators report 
that the existing endowment is inadequate to maintain the 
Garden, llnd that it will be necessary to eall on the University 
at no distant date, to consider whether a moderate annual 
subvention should not be made to place the Garden on a 
satisfactory basis. The deficit would have been greater but 
that the Professor of Botany has made, proprio motu, a con· 
tribution of £so towards the funds of the Garden. The new 
range of gla,s-houses, including the palm house and the 
succulent house, has been completed and proves satisfactory. 

Elections to Scholarships in Nat ural Science will be held at 
the following Colleges :-Balliol College, examination to begin 
on November 20, a scholarship in Natural Science wcrth £So 
a year, on the foundation _of Miss Hannah Brakenbury. 
Balliol, Christ Church and Trinity College. At Balliol two 
Scholarships of the value of £So a year and one Exhibition of 
the value of £40 a year. Christ Church, one Schol:lrship of 
the value of £8o a year and one Exhibition of the value of 
£85 a year. Trinity College, one Scholarship of the value 
of £8o a year. The examinations for these Scholarships will 
begin on Tuesday, November 20. 
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CAMBRIDGE.-Dr. Bradbury, the Downing Professor of 
Medicine, has appointed as his assistant in Pharmacology Mr. 
C. R. Marshall, Research Fellow of Owens College, Man
chester. 

The Rede Lecture will be given in the Anatomy School by 
:\Ir. J. W. Clark, Registrary, on June 13 at noon. The subject 
is "Libr:uies during the Middle Ages and the Renaissance." 

A considerable number of courses in scientific subjects, in· 
eluding Chemistry, Mineralogy, Geology, Anatomy, and Path· 
ology are announced for the ensuing Long Vacation, which is 
more and more assuming the char:tcter of a regular term. 

No less than twenty-three women are announced as having 
" deserved 1\la thematical Honours" in Part I. of the Mathema· 
tical Tripos. 

By the election of Dr. Hickson to the Professorship of 
Zoology at Owens College, Manchester, a vacancy is created for 
a University Lecturer. in Invertebrate Morphology. 

SCIENTIFIC SERIALS. 
1Viedemam:'s ·Auua!m der Physik mzd Chwzie, No. 5.-0n 

the measurement of surface tension of water and mercury in 
capillary tubes, by G. Quincke. In accurate measurements of 
the surface tension of water by elevation in capillary tubes the 
marginal angle must he taken into account. It is different from 
zero, and generally increases with the age of the tubes. For 
the same kind of glass the surface _tension of water at IS0 is 
generally found to increase with the diameter of the capillary 
tube. For wide tubes of normal Jena glass or English flint 
glass the surface tension at 18° was 7'846 and '1'776 mgr.-On 
the magnetic deflection of cathode rays, by Philipp Lenard. 
The magnetic deflection is not affected by the medium in which 
the rays are observed, but remains the same for a given species 
of cathode rays, whatever may be the gas, the intensity, and 
the pressure. But at different pressures within the generating 
apparatus different cathode rays are produced, showing varying 
atuounts of deflection -On a sodium-nitrogen compound, by 
L. Zehnder. Sodium mirrors deposited electrolytically in 
vacuum tubes gave rise to strong absorption and rapid fall of 
pressure, accompanied by the formation of a brown mirror 
during the glow discharge. A detailed investigation showed 
that this action takes place as soon as metallic sodium has been 
transferred to the cathode. The compound formed, probably 
NN a3, is not deposited on the cathode, but on the glass walls 
near the anode.-On the elliptic polarisation of reflected light, 
by K. E. F. Schmidt. In the case of glasses of equal refractive 
indices and different dispersive powers the glass with the higher 
dispersion shows the wider range of angle at which ellipticity is 
ohserved.-On the spectra of tin, lead, arsenic, antimony and 
bismuth, by H. Kayser and C. Runge. The authors have 
continued their efforts to firid uniformities in the structure of 
the metallic line spectra through the periodic series of the 
elements. The above metals were taken as convenient repre
sentatives of the fourth and fifth rows. The spectrum of tin 
may be reconstructed by superimpo>ing three spectra 
dtffering by a constant oscillation _frequency. The same law 
applies to the spectra of lead and ar.enic. In the case of anti
mony, six such spectra are superposed, and in bismuth four.
Line spectra, by J. R. Rydberg. This is a comparison of the 
spectra .of calcium and strontium. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society. May 10.-" Preliminary Report on the 
Results obtained with the Prismatic Camera during the Total 
Eclipse of the Sun, April 16, 1893." Dy J. Norman Lockyer, 
C.B., F.R.S. 

During the total eclipse of 1871 observations were made by 
Resl-'ighi and the author with a spectroscope deprived of its 
collimator, and a series of rings was seen corresponding to the 
different rays emitted- by the corona and prominences. A 
similar instrument, arranged for photography, was employed 
during several succeeding eclipses, but the photographs were 
on so small a scale that none of the results came up to the 
expectations raised by the observations of 1871. As the Solar 
Physics Committee is now in possession of-a prismatic camera 
of 6 inches apertnre, the prism having a refracting angle of 
45°, it was determined to employ it during the eclipse of 1893. 
The instrument was placed at the disposal of the Eclipse 
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Committee by the Solar Physics Committee, and was 
entrusted to Mr. Fowler, who took the photographs at the 
African station. 
. It also seemed desirable that a series of similar photographs 

should be taken at another point on the line of totality, even 
though an equally efficient instrument were not available. A 
spectroscope with two J·inch prisms of 6o•, used in conjunction 
with a siderostat, accordingly formed part of the equipment of 
the expedition to Brazil, and was placed in charge of l\lr. 
Shackleton. 

The present preliminary report is intended to indicate the 
kind of results obtained, and some of the photographs are 
reproduced for the information of those specially interested, as 
it will be some time before the complete reductions are ready 
for publication. 

The most conspicuous lines, or rather portions of circles, 
seen in the photographs taken during tot:tliry, are the II and 
K lines of calcium, and in these rays the images of the various 
prominences are very clearly outlined. 

The lines of hydrogen, extending far into the ultra violet, 
are also very prominent, and numerous other lines are seen in 
addition. 

Isochromatic plates were used for some of the exposures, and 
on some of these the ring formed by the characteristic line of 
the coronal spectrum (1474 K) is clearly depicted, especially 
in the Brazilian photographs. A comparison with the photo· 
graphic records of the corona shows that the prismatic camera 
has picked out the brightest parts of the corona in this way. 
All the photographs show a bright continuous spectrum from 
the inner corona. 

"On the Leicester Earthquake of August 4, 1893." By C. 
Davison, !I[. A., King Edward's High School, Birmingham. 

On August 4, 1893, at 6.41 P.M., an earthquake of intensity 
nearly equal to 6 (according to the Rossi· Fore! scale) was felt 
over the whole of Leicestershire and Rutland and in parts of all 
the adjoining counties. The disturbed area was 58 miles long, 
46 miles hroad, and contained an area of about 2066 square 
miles. The direction of the longer axis (about W. 40• N. and 
E. 40• S.) and the relative position of the isoseismallines show 
that the originating fault, if the earthquake were due to fault
slipping, must run in about the direction indicated, passing 
between Woodhouse Eaves and Markfield, and hading towards 
the north-east. The anticlinal fault of Charnwood Forest, so 
far 'as known, satisfies these conditions, and it i> highly 
probable that the earthquake was caused by a slip of this fault; 
greatest in the neighbourhood of \Voodhouse Eaves, and 
gradually diminishing in amount in either direction, rather 
rapidly .towards the north·west and much more slowly towards 
the south·east. The total length of the fault·slip way have 
been as much as twelve miles or even more, and there can be 
little doubt that it was continued for some distance under the 
Triassic rocks on which Leicester is built. 

Royal Society, May 10.-" The Stresses and Strains in 
Isotropic Elastic Solid Ellipsoids in Equilibrium under Bodily 
Forces derivable from a Potential of the Second Degree." By 
C. Chree, Superintendent of Kew Observatory. 

The problem solved in the present memoir, viz. that of an 
isotropic elastic solid ellipsoid under the action of bodily forces 
derived from a potential 

HPx2+Qy2+Rz2), 
is the most general case of equilibrium under forces derived 
from a potential of the second degree. The above potential 
covers forces arising from mutual gravitation or from rotation 
about a principal axis in an ellipsoid of any shape. 

The solution obtained satisfies without limitation or assump
tion of any kind all the elastic solid equations. It enables the 
variation in the effects of gravitation and rotation with the change 
of shape of the ellipsoid to be completely traced. 

The results obtained for the very oblate and very oblong forms 
seem to show that in many cases of bodily forces the assump
tions usually made in the treatment of thin plates and long rods 
would not be justified. 

By comparison with the author's previous researches, a close 
similarity is shown to exist between the phenomena in rotating 
flat ellipsoids and thin elliptic discs on the one hand, and 
rotating elongated ellipsoids and long elliptic cylinders on the 
other. 

Royal Society, May 24.-" On certain Functions connected 
with Tesseral Harmonics, with Applications.'' By A. H. 
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Leahy, late Fellow of Pembroke College, Cambridge, Pro· 
fessor of Mathematics at Firth College, Sheffield. 

Royal Society.-Corncliou.-In the abstract of the paper 
"On the Specific Heats of (Part lii. ), by J. Joly, 
F.R.S., read (in place of the formula given):-

Cv =a+ 2b(10o-t) + Jdtoo-/)2• 

Royal Microscopical Society, May 16.-:\fr. A. D. 
Michael, President, in the chair.-Mr. C. Lees Curties ex· 
hibited and described a microscope which had been specially 
made for photographic purposes. The leading feature of the 
instrument is that the nose·piece i< removable, so that an 
ordinary photographic lens can be substituted for the objective 
if required. lie also exhibited a new form of apparatus for 
obtaining instantaneous photographs of objects under the micro
scope ; as examples of what could he done with this apparatus, 
he showed photo·micrographs of blood-corpuscles taken with 
powers x 306 and 6oo diameters, and also some low.power 
photos of hving specimens of Lophopus with tentacles extended. 
Dr. \V. H. Dallinger thought the photomicrographs were 
extremely good. He noted in the immediate vicinity of the 
Lophopm, there were some vorticell::c, and this suggested that it 
might be possible to take them in tbe act of closing, so as to 
get an idea how the movement was performed.-:llr. Shrubsole 
said he had brought to the meeting a few living specimens of 
Gro11zia, which were shown under the microscopes on the table. 
One peculiarity of these specimens was that instead of po;sess
ing hut one aperture, there was a zone of small apertures round 
a central one. This he thought was a good reason why this 
object should be removed from the 1\Ionostomia. After de
scribing a naked rhizopod closely allierl to Lieberlmhm'a, and an 
organism resembling Shephearddla, Shrubsole said he had 
on the previous day obtained from the water off Sheerness some 
masses of a dirty·looking substance containing all sorts of 
forms of gelatinous in which were imbedded a number 
of granules ; they were the cause of what the fishermen called 
"foul water," or "May water." Tbey were only seen for 
certain seasons and for a short time, and it would be an interest· 
ing inquiry to find out what became of them.-Prof. Jeffrey 
Bell said that he had just been present at the annual inspection 
of the Marine Biological Laboratory at Plymouth, and he found 
that one of the greate;t troubles there had been the condition 
of the water. Only two fish had died during the last twelve 
months, but the Director was desirous of obtaining information 
as to the diatomaceous and desmidaceous condition of the 
water in the tan b. Inquiries ·naturally suggesting themselves 
would be what the organisms really. were which caused this "foul 
water" ; was the "foul water" due to their presence, and 
were they a great number of larva undergoing transformation?
Prof. Bell called atteution to the three frames of photo·micro· 
graphs which formed the Society's exhibit at the Chicago Exhi· 
bition, and which had just been returned. The Fellows would 
have now the opportunity of seeing them and determining 
whether they were worthy of the medal which they were told 
had been awarded the Society. 

Quekett Microscopical Club, May 18.-Mr. A. D.l\Iichael, 
Vice-President, in the chair.-lllr. C. L. Curties exhibited a new 
instantaneous photo· micrographic apparatus, and explained the 
method of using it. Some excellent pictures of pood.life, and 
fresh human blood corpuscles, &c., taken by this apparatus, were 
handed round for inspection, and one group of Lophopus, fully ex
tended, surrounded by vorticell:e, was particularly admirable and 
Iife.!ike. The Chairman thought this apparatus would be especially 
valuable for obtaining representations of quick!y.moving organ
isms, which were almost impossible to draw in a natural way 
because of their rapid volutions, and they might get composite 
pictures which would throw some light on this difficult subject 
of locomotion in minute animals, such as had been done by 
llluybridge and others with the horse, for instance.-:Hr. G. 
\\'estern read some interesting notes of foreign rotifers which 
had since been found in Britain, amongst them being Notho!ca 
luptodon, Bipalpus 1/esicu/osm, Chromogarter testudo, /Ecistes 
mucicola, and .A!.". Social is, lirachiomu donas, and others, which 
were accompanied by beautifully executed dmwings by l\Ir. 
Dixon.Nuttall. 1\fr. Western pointed out the uncertainty and 
variability of many of the characters relied upon for specific, 
and in some cases for generic, value, such as the presence or 
absence of set::c, antenna! appendages, or even of the eyes. 
Mr. Michael said with regard to the eye he had frequently found 
the same peculiarity among the Hydrachnea or water-mites; in 
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the gathering would perhaps be met with specimens other
wise •dentical, some with and some without eyes, or the eye 
present on one side only. The pigment greatly varied in 
amount, or was entirely wanting, but without sections it was 
difficult to s:1y whether that was the case with the true nervous 
part of the visual organ, which, from its transparency, was easily 
overloJked in merely surface views. 

PARIS. 

Academy of Sciences, May 2r.-M. Lcewy in the chair.
Researches on trimethylene and propylene, and on a new 
of hy<lrocarbons ; dynamical isomerism, by 111. Derthelot. Tri
methylene and propylene have, respectively, - 17'1 Cal. and 
- 9'4 Cal. for heat-; of formation from their elements. The 
corresponding dibromides, sulphates, and alcohols have nearly 
the heats of formation; just as trimethylene and propylene 
differ hy - 7'7 Cal. in heat of formation, so the formation of 
bromides, sulphates, and ::.lcohols from these subslances 
liberates more heat in the ca'e of trimethylene, the excess being 
+9'4• + 8·8, and + 10'2 Cal. in the respective cases. The 
dihro•nides liberate heat on the futther addition of bromine as 
follows:-

+Br. +Br,. +3Br,. 
Propylene dibromicle +0'522, +o·872, + 1'397, + 1'66r cal. 
Trimethylenedibromide+o'592, + I'OIO, + 1·567, +2'052 , 

The heat of formation of terebenthene is +4 ·2 Cal., of citrene 
is + 21'7 cal., and of liquid camphene is about 24 Cal. The 
corresponding hydrochlorides have nearly the same heats of 
formation. From these data it is argued that trimethylene and 
terebenthene belo.ng to a new class of hydrocarbons, and are 
dynamical isomerides of propylene and camphene respectively.
A note by M. Lrewy accompanying the presentation of a 
volume of the "Annates de I'Observatoire de Dordeaux."
On the formation of urea in the liver after death, by l\1. Charles 
Riche!. The formation of urea is analogous to the production 
of sug:tr. Urea continues to be formed in the liver after 
removal from the body and cleansing from blood, &c., by 
washing, probably by hydrolysis due to the action of a soluble 
diastase.-The insects of the carboniferous period, by lll. 
Charles Drongniart.-On the superficial tension of saline solu
tions, by 1\[, H. Sentis. IfF be the superficial tension of the 
saline solulion,jthat of water at the same temperature, re the 
volume of 100 molecules of water, and v that of a mixture of tl 
molecules of the salt with 100 - tz molecules of water, we have 

100 ·;:v· 
'\ u 

where 4> the action per unit of length between the mole
cules of the salt and the molecules of water. \Vith re· 
gard to <1>-(1) This action is independent of the tem
perature between 0° and 25°; (2) it is proportional to tl up 
to the most concentrated solutions ; (3) it is independent 
of the nature of the salt and approximately equal to 0'78 dyne 

per centimetre for each radical equivalent (e.g. for NaDr, 
tl 

KCy, MgS04, CaCI 2, and K 2Cr04 is respectively 1'6; I '5; 
1·6; 2"3; and 2'4). -Properties of magnetic at 
various temperatur .. s, by M. P. Curie. · Oxygen, manganese 
chloride, ferrous sulphate, and palladium follow the law ex· 

pressed by k =$-where l: is the specific coefficient of magne· 

tisation, (I is a constant, and T is the absolute temperature. 
The kmperature of magnetic transformation of nickel is near 
340° Its coefficient k hetween 373° and 8o6° is in<le,>endent of 
the intemity of the field, and decreases regularly and very 
rapidly as the t<mperature rises. The temperature of magnetic 
!ran-formation of mognetite is about 535•. From 550° to 85o• 
it behaves like nickel, from 850° to 1370° it obeys the same 
law as oxygen. Iron exhibits very comple>t phenomena. 
Between 860° ·and 1280° there appeus to be an()ther morlifi. 
tion of iron fo• med ; before 86o0 and beyond 1280°, 
iron behaves like nickei.-On a system of ne•v scales, 
by 1\[. Alexandre de Bertha.-Apparent death prorluced by 
alternati"g currents. !{est oration to life hy means of artificial 
respiration, by 111. A. d' Arsonval. In the cases where death has 
apparently been caused by direct action of the current on the 
nene without lesion or destruction of the tissues, it is 
found possible to revive the patient by the treatmeat ndoptc<l. 
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with apparently drowned persons.-On a method permitting 
the measurement of the mental intensity of vision nnd the longi· 
tudinal aberration of the eye, by l\L Charles Henry.-Absorp· 
tion spectra of hydrobromic solutions of cupric bromide, by llf. 
Paul Sabatier. The absorption between }1, = (;6o P.Jl and 
}1. = 440 p.p. is far more intense than in the of the alcoholic 
solution of the anhydrous salt or the nqueous solutions of the 
green nnd blue hydrates.-On the molecular transformations of 
some chromic compounds, by l\1. A. Recoura.-On some com· 
binations of ammonia with various silver salts, by 111M. Joannis 
and Croizier. The compounds AgBr.3NH3, 

AgBr.NH3• Agl.NH3, AgCy.NH 3, AgN03.3NH3 • 

AgN02.2N IJ3, AgN03.NH3 have been studied, and thetr 
temperatures of dissociation, as also their characteristic formul:e 
for the pressure.; of dissociation at any temperature, are given. 
-On the detection of hydrochloric acid, by 1\lM. A. Villiers 
and M. Fayolle.-On geraniol from the essence of A11dro/JOgon 
Schamanllms.-Does digestion of proteid matters without 
digestive ferments exist? by lii. A. Dechamp.-Essay on a 
theory of the temporal (bone), by 1\I. S. Jourdain.-On the 
increase of temperature of earth-layers with the depth in the 
low Algerian Sahara, by M. Georges Rolland. In many parts 
of the low Algerian Sahara, between 30° and 35° Lat., the 
temperature increases with the depth at least 1° for 20 metres, 
and often much more map of the canton 
of Ferte-sous-J ouarre, by l\L Gatellier. 
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