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ledge may be arrived at from the readings of the dry and wet 
hulb thermometers under different atmospheric pressures. Ben 

with its two observatories, one at the top, the o:her at 
the foot of the mountain, would, with a third half-way up the 
hill, afford unique facilities for the prosecution of this all
important hygrometric inquiry, which would, however, require 

add[tions, for the time it is carried on, to the 
ohser..-atories' present appliances and staff." 

St. Elmo's Fire and Tlw nderstorms. 
"Cases of St. Elmo's Fire are not infrequent occurrences on 

Beo Nevis. The cases observed have mos tly occurred during 
the night, and during the winter month< from September to 
February. A careful discussion of these cases shows that the 
weather which precedes, accompanies, and follows has quite 
peculiar characteristics not only on llen Nevis but also over the 
West of Europe generally; indeed, so well marked is the type 
of weather, and so notrrious !s it for its stormy character, that it 
is familiarly known at the observatory as 'St. Elmo's 
weather.' It is further observed that in almost every case 
nnother cyclone, with its spell of bad weather, follows the par
licular cyclone on the south-eastern side of which St. Elmo's 
F[re is observed. 

"The winter thunderstorms are observe<! under the identical 
weather conditions under which St. Elm o\ F1re occurs; that. i>, 
they invariably occur on the south-east side of the cyclvne's 
centre, with the easterly passa6e of which they appear to be in
timately connected. The thunder; torms and cases of sheet
lightning of Ben Nevi> are essentially autumn and winter occur
rences, 70 per cent. of the whole having from 
September to February." 

Electric Cttn-mts. 
"Prof. C. Michie Smith has shown that on the edge of a dis

solving mist the p:)tential is lower than the normal, but higher 
011 the edge of a condensing mist. Now, almost always when 
the top of Ben Nevis becomes clear for a short time, a strong 

comes up the telegr.1ph cal..le, while as soon as the 
<ummit is again enveloped the current is reversed. The connec
tion between the moisture of the atmosphere and the earth cur
rents is still further shown by the rainfall. Dt1ring a fall of rain 
or snow the current nearly always passes down the cable; and 
in the case of a sudden shower the current has driven 
the mirror of the galvanometer violently off the sc1le. A cessa
tion of the rain or snow generally ha:; an exactly oppo>ite effect. 
[fit be assumed that the summit of Ben Nevis takes the potential 
of the mas>es of vapour covering it, and if we consider the earth
plate at the base as the earth, or zero of po tential, it is obvious 
that the results confirm the theory advanced by Prof. Michie 
Smith, a conclusive proof of which would be of the greatest 
importance in investigations connected with thunderstorm;." 

Dust Pm·ticles in the Atmosphere. 
Observations of the numbers of dust particles in the atmo

sphere have been made by means of the dust-counting appara
tus devised by Mr. John Aitken in 1889. The results show a 
well-defined diurnal period, the number of particles being above 
the average in the afternoon, and below it in the morning. 

"From the whole of the observations on Ben Nevis, the 
mean is 696 per cubic centimetre, the maximum being 14,400, 
while on several occasions the minimum fdl to o . In a large 
number of observations ma-le by Mr. Aitken at Kingairloch, on 
the west shore of L1ch Llnnhe, the average number was 16oo 
particles per cubic centimetre; in L ondon he found, on one 
occasion, 1oo,ooo, and this nuillber was exceeded in Paris." 

Many other investigations of a high scientific value have been 
made by the Ben Nevis observers, and the observations have 
furnished matter for d[scussion to a number of meteorologists. 
But though much has already been done, it is evident from the 
reports issued by the directors of the observr.tory from time to 
time that still more important results can confidently be 
expected. 

UNIVERSITY AND ED UCATIONAL 
INTELLIGENCE. 

THE seve11th session of the summer ended 
on Saturday. As regards number of students and scope of 
studies this meeting is sti11 on the increase. the sci en
tific courses may be noticed contemporary s::>cial evolution, by 
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Prof. Patrick Geddes, co:o:lparative psycholo;:(y by Prof. Lloyd 
Morgan, bionomics by .Messrs. J. Arthur Thomson and N0r
man Wyld, history and principles of the science; by Prof. Car
gill Knott, Prof. Geddes, Mr. Bosanquet, and others, 
logy of nutrition by Dr. Louis Irvine, a regional survey of 
Edinburgh and neighb:lurhood by Mr. J. G . G JJdchild, Dr. 
Beard,.Mr. Robert Turnbull, and Mr. S. H. Capper. A healthy 
sign is the attention given to practical ; thus the afternoon 
classes of botany, zoology, and geology were wholly practical. 
The less strictly scientific part of the month's miniature curri
culum shows an almost equal development, indeed, so many 
excellent subjects were offered to the students that it mu>t have 
been difficult to cho:)se a course of study. Wh:1tever the course 
selected, however, there is nl that the st udents derived 
considerable benefi t from it. 

THE following list of successful can :lidates for Royal exhibi
tions, national scholanhips, and free stuJentshi ps, h1s been 
issued by the Department of Science a1d Art :-National 
Scholarship; for Mechanics- William Buchan (Glasgow), 
Frederick C. Lea (Crewe), James Eagles (Bury, 
Richard H. Cabena (Gias6ow) ; N S :h J lar;hips for 
Chemistry and Physics-Albert HalYard, (Much Wenlock, 
Salop), Francis R. Penn (Northampton), Anr!rew N. Meldrum
(Aberdeen), William A. Bradley (Lee, Kent), Rob:rt II. 
Jones ; N .ttional Sc'10larships for Biolo;:-ical 
subjects-Arthur 0. Allen, (W .tltham;tow), R obert Sowter; 
(Hrighouse, Yorks ) ; Scholarships -Charl es F. S nith 
(Glasgow), John B. Ch1m 1>ers (London), John W . Hinchley· 
(Lincoln), Henry J. L'lveridgc (SJuthsea, Pvrtsmoutn) , 
Bernard C. (SJu thsea, P0rtsm:luth). Henry T. 
Davidge (London), Joseph ll. Butters (Brighton ), Hen·ry• 
H. Clements (Anahilt, Co. DJNn), Christopher O .Lthett 
(flurnley), William Mtcdoaald (Ma •tche;te r), W.!liam N. 
Platt (Chester); Royal S. Blake (M.tn
chester), William H. Atherton, (Newcastle-on- Tyne), Ernest 
II. Bagnall (M.tnchester), Frank H. N ewm1n (Ln•lon), 
William A. Taylor {Crewe), Joseph H. Ivq (Camborne), 
Joe Crowther (Brighouse, Yorks); Free Studentships-Jonn 
Schofield (Huddersfielrl), Joseph Jeffery (B.rming-ham), 
George A. Robertso:l (Oldham), Charles Kelly {Belfast), John 
Robinson (Belfast), Edmund F. W. M.llldy ( L?ndon). 

SCIENTiFIC SERIALS. 

American J ournal of Sa'en ce.- Augu>t.-\Ve notice the 
following papers :-The use of cupric ni trate in the voltameter; 
and the electro-chemical equivalent of cop per, by Frederick E. 
Beach. Copper nitrate solution of density 1 ·s 3 possesses certaiH 
advantages over the sulphate in voltameters. It i; !Jest to ad.d 
one drop of saturated N H4CL solution. The dependence of the 
amount of copper deposited upm the cturent density does not 
appear until a density of o·z5 amperes per sq. em. of electrode 
is reached, and then it is counteracted by adding m<)re N H 4C I. 
With the nitrate, the weight of C)pper deposited is practically 
independent of the temperature between 10° aocl 35°. The 
solution may be used a number of times. The equivalent of 
copper as determined from the ni trate v.,Jtameter agrees to fo1r 
figure> with that calculated from the best chemical determina
tions. But it is essential that the solution should be pure, and 
especially free fr..>u1 traces of nitrite.-On M:<ckintoshi te, a new 
thorium and uranium mineral, by Wm. Hidden ; with 
analysis by W. F. Hillebrand. This is the original mineral n£ 
which thorogummite, d'scovered in 1891, is the altera:ion pro
duct. It is an opaque black mineral of hardness 5 ·s, and re
sembles zircon and thorite in form. 1t differs from tlwro· 
gummite by the further oxidation of the uranium and the 
assumption of one molecule of water. contarns three mole; 
cules of silica, one of urania, three of thana, and three of water. 
-On the reduction of nitric acid by ferrous salts, by Charlotro 
F. R <.•berts. The volume of nitric oxide disengaged, swept along. 
by carbon dioxide and collected over caustic soda, was measured 
for the estimation of nitrates. The best re>ults were ob.taiJied 
by passing the gas through KI solution before collecting, 
estimatinu from the total volume of gas coll ected. 
being slightly soluule in caustic soda solution, must not be len 
long in contact with it. When the rcacuon tak<s place at 
temperatures, some higher oxides of nitro,;en may be formed, 
but this is corrected by the K[ solution. the struc· 
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lure of caoutchouc, by H ermann F. Lueders. Caoutchouc has 
no definite structure per se, and all apparen t structure is only 
the re>ult of the conditions under which its coagulation from the 
latex and subsequent solidification take place. 

SOCIETIES AND ACADEMIES. 
PARIS. 

Academy of Sciences, August 21 .-M. Lcewy in the chair.
On the equations of motion of a solid bod y moving in an in
definite liquid, by M. C. Mal tezos. -On th e alternations of 
colours presented by gratings, by M. Georges Meslin. If the 
achromatic fringe s previou sly obtained by the author by means 
of a grating are observed more and more closely to the latter, 
they become more and more delicate, and certain colours begin 
to appear. The black fringes remain dark , but of two con
secutive bright fringes the one appears violet and the other 
yellow; the same phenomena occurs along the whole field, 
wh ich is covered with these two alternate colours. On moving 
the microscope slowly forward, a great variety of colours is ob
served , but the most usual are a mauve-violet associated with 
yellow, green combined with pink, or blue accompanied by 
white . The two colours in juxtaposition are thus nearly com
plementary, and during this displacement the same appearances 
recur several t imes, becoming more complex as the distance 
diminishes. The black fringes become very fine , the interval 
between two of them closes up, whilst the adjoining interval 
opens out and splits into coloured bands with a blue, pink, or 
yellow axis. In every case the phenomenon retains its periodic 
character. M. Meslin has · succeeded in obta ining some ve ry 
inst ructive photographs of these frin ges. -On two new diseases 
of the mul berry, by MM. G. Boyer and F. Lambert. One of 
these diseases is caused by a bacter ium, the other by a fungus. 
The di sease caused by the Bacterium mori, chiefly affects 
young nursery mulberries, and arrests the development of their 
branches. It is manifested by dark brown patches at some 
points on the under side of the leaves and on the branches. 
Artificial patches in the parenchyma and in the veins of the 
leaves have been produced by inoculation. The bacterium 
when isolated and cultivated on artificial solid media, gives 
hemispherical colonies passing fr om white to yellow. The 

fungus disease is the more common of the two. The buds and 
1 eaves wither and dry up. The disease proceeds from the twigs 
to the branches and the tru r:k, and finally attacks the roots. 
The grey colour assumed by the wcod is caused by the myce· 
Iium of a parasitic fungus not yet completely isolated. 
The mycel ium is Yaricose, septiferous, and ramified. Its 
col our passes from white to a pale yellow, and finally to 
brown .-On the gcogeny and strat ig raphy of the coal 
basins of Central France, by M. A. Julien.-The Cambrian 
of the Herault, by MM. de Rouville, Delage, and Miguel. 
The authors bave ncogni>ed three groups in the Herault Cam
brian which they provisionally name Anteparadoxidian, Para
doxidian, ar.d Postparodoxidian, corresponding to the Long
mynd, Menevian, and Tremadoc groups respectively. In the 
th ird groi' P• corre>ponding to the Tremadoc slates and Lingula 
fl ags , tracts of I.irgulre haYe been found. An important foct 
concerning the >lr2.tigraphy of the country has been discovered 
in inve1 sicns extend ing over great lengths, unaccom
panied by any indication of vi<. :ent di£1ocation or rupture. 

BOOKS, PAMPHLETS, and SERIALS RECEIVED. 
BooKs.- The State of Para ; Not es for the Exposition of Chicago (New 

York ).-A Short Conroe in the Theory of Determinants : L. G. Weld (Mac
mill an).-A Tieatise on the Theory of Funct ions: J, Harkness and 
Morley (Macmillan).- A Sel<ct Bibliog raphy of Chemistry, 1492-r8g2: H. 
C. Bolton (Wa,hington).- Cyclone M<moi,_, N o. V. : J. Eliot (Calcutta).
R a infa ll in South <:<nd the N orthern Territory, 1892: C. Todd 
(Adelaide).- Ob.se1 vaticns olthe Transit of Venus, D ecember g, 1874: H. 
C. Rus.ell (Sydney).- Al<mbic Club, R eprints No. 3- Experiments on 
Air: Hon. H. Caver. dish (Edinburgh, Clay). 

P AMf'H LETs. -Re:print on the Opera tions of the D epartment of land 
Records and Ag riculture, Madras Presidency, r 8g 1·92 (Madras}.-The 
S tale of P au lo: A. A. P :nto at the Paris 
E >po• ition: A. L. R oth.-1 he Value of H ypnotism: T. Crisfield (London). 
-The Gcometr:cal Propert ies vf the Sphere ; W . Briggs and F. W. 
Edmondsc n (Clive). 

S E RIALS.- L' Amhropvlof,if', tome iv. N o. 3 Masson}.-J ournal 
of th e Franklin Institute, Augus t tPhiladelphia).-As tronomy and Astra
Physic; , Aug ust (Northfield , Minn .).-Quarterly J ournal of the Royal 
Meteorological Society, July (S tanford).-Meteorolog ical Record, Vol . xii. 
No. 48 (Stanford).- Kat a log dor Bibliothek dcr Kaiser lichen Leopoldinisch-
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De utsch en Akadem ie d er N a:u rforsder, Liefg. 1 to 3 
(W ill iam; and N crgate).-Katalog d <r llibli ot hek der Kaiserlichen Leopol· 

Deutschen Ak ademie dtr N aturforscher, Vrierte, 
Liefg-. Band IT. 8 tWilllams and N orgate). -Sirzu"gsberichte der k. 
Ak ademie der Wissenschaften. Math.-Naturw. E n tha lt die Abhand· 
lungen aus dem der Chemie. Abthil. )] b. I8gz, }1 DE", July. 
Oc tube r to Dtcember (Williams and der k. 
Akademie der Wissenschaften. Math.-Naturw. Ana tomie and 
log ie , &c ., 1892, June, July, October to f1 eet mber (\.\ illia ms and Norgate). 

der k . Akademie der Ma th.-Naturw. 
Mi ne ralogie, Krys::. tal!ographie, &c:., r8g2 July, October , and De
CP mbn and Norgate).-Sitz1 ·ngsberichte c!er k . Akad(mie der 
\Vis5iEn$cha ft en. Ma th.-Naturw. Mathema tik, Astroncm ie. &c., r8g2 1 

J unE", j 11 ly, Octobf'r , N ovemCer, and December (W dliams and Norgate).
R egi5t er zu den band f. n 97 Lis 1co der Sitzungsbnichte der Ma a hem a tisch. 
N a turwissencha ftlich en classe Cer k. Akaden. ie der W issenschha ften xiii. 
( \¥i llia msa nd Norga te). -The J ou r nal of the Col1eg:e cf SciencE" , lmJ:erial 

J apa n, V( I. v. P art 4 {T ok)·o ).- J ournal the R u1al Micro
sc()p ical Socil ty, Aug ust (Will iams a nd Norgatc-) - J ourna l of the Marine 
Piological new serie!', vol. 3, N o. t (Dulau).- J ournal of the 
P olyne!=i ian Society, Vol. 2, N o.2 (Welling ton).-Tramact ions and Prcceed
ings of the N .Z. 18g2, Yo. xxv. (W ellington).-Ergt:bnisse der 
Meteorologiscl-.en Be, bachtt:ngen, Jah rg. 3 (Brernen). - J ournal de Physique 
A ug. ( Paris).-Zeitschrift fiir Physikalische Chemie, xii. Band , 2 Heft 
( Leipzig).-Botan ical Gazette, August (B looming ton. of the 
U .S. Geo!og'cal Survey, Nos. 82 to 86, go to g6 (W ashington).- Jahrbuch 
der k. k. g eologischen Reichsanstalt, Jahrg-. 1893, xliii. Band, 1 Heft 
(Williams and Norgate).- Morphologisches J ahrbu ch, oo Band, 2 Heft 
(Williams an d Norgate).-Mittheilungen von F or!'chungsniser.den und 
Ga lehrten au s cl en Deutschen Schutzgebi t: ten, vi . Band , 3 Heft (Berlin, 
Miul er). -The Asclepiad, No. 38, voL x. (Lon gmans).-J curnal of the 
R o)al Hnrt ic:ultural Society, vol. xvi. P art I (I on<.lt n). -Meteorologische 
Zeit schrift , t 293 January to und Erde, September 
(Berl in).- Bull e t ins de Ia Societ(d'A nthro polog ie de P aris, tome quatrleme, 
ive serie , No. 7 (Paris). 
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