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sity of Glasgow, James Robert Erskine-l\Iurray; by the 
University of Aberdeen, "William Brown ; by 
University Bristol, Reginald Charles Clinker; by 
Yorkshire College, Leeds, Frankland Dent; by University 
College, Liverpool, Alfred James Ewart; by University College, 
London, David King Morris; by 01vens College, Manchester, 
Julius Frith; by Durham College of Science, Newcastle-on
Tyne, Robert Beattie; by University College, Nottingham, 
·william Beckit Burnie; by Queen's College, Galway, John 
Alexander l\I'Clelland; by the University of Torcnto, Frank 
Boteler Kenrick; by Dalhousie University, Halifax, Nova 
Scotia, Frederick James Alexander l\I'Kittrick. 

THE President and Council of the Royal Society have, upon 
the recommendation of the Joule Studentship Committee, 
elected Mr. J.D. Charlton, of the Owens College, to the first 
Joule Studentship. This studentship was founded for the pur· 
pose of enabling students to carry on certain researches on lines 
laid down by Dr. Joule, more especially with the view of deter
mining the constants of some of the instruments employed 
by him, which his representatives can place at the student's 
disposal. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, May 31.-" The Root of Lygillodmdron 
O!dhamium, 'Viii.'' By Dr. ,V. C. 'Villiamson, F.R.S., and 
Dr. D. H. Scott. 

During a re-investigation of the structure of Lygi11odmdron, 1 
the results of which the authors hope to lay before the Royal 
Society on a future occasion, an important fact has come to 
light, which they place on record without delay. 

A carboniferous fossil, with the structure perfectly preserved, 
has been described in previous memoirs, under the name of 
Ka!o.xylon Hookeri, 'Vi11. 2 The authors have now established 
the fact that I>alo.xylo" was not an independent plant, but was 
the root of Lygi11odmdron Oldhamium. 

Specimens, presenting in every respect the typical Kaloxylon 
structure, have been found in actual continuity with the stem of 
Lygi11odmdron, arising from it as lateral appendages. Their 
structure and mode of origin prove that they were adventitious 
roots. These organs branched freely, and the authors have 
found roots and rootlets of all sizes, and at all stages of 
development. 

This discovery enables a complete account to be given of the 
vegetative organs of Lygi11odmdro1l, as they are now full}· 
acquainted with the structure, not only of the stem and foliage, 
but also of the adventitious roots. 

June 14.-" On a Method for determining the Thermal 
Conductivity of Metals, with Applications to Copper, Silver, 
Gold, and Platinum." By James H. Gray. 

The object of this investigation was to obtain a method for 
determinino- thermal conductivities of metals, which would not 
require either elaborate preparations or large quantities of the 
substances to be tested, and by means of which a test could be 
made in a few hours. 

The essence of the method is to keep one end of a given 
length of the wire at a constant known temperature, and to 
measure the rise of temperature of the other end of the wire every 
minute. If proper precautions be taken to prevent loss. by 
radiation from the sides, the data are obtained for calculatmg 
the thermal conductivity. 

The wire to be tested is soldered at one end into the bottom 
of a copper box.··· The diameters found most convenient were 
from 2 to 4 mm., the lengths from 4 to 8 em. 

The box is filled with water and supported at its middle by 
being fitted into an asbestos-lined wooden screen, 24 X 24 em. 
3 mm. length of the other end of the wire is soldered into a soli.d 
copper ball, diameter 5 ·s em. In the ball a hole 3 em. deep 1s 
made so as to admit the bulb and part oft he stem of a small and 
very thermometer. This thermometer is graduated 
from 5" C. to 20• C., and can easily be read to within one· 
fortieth of one degree. The bulb is surrounded by water. 

1 Cf. Williamson, "On the Organisation of the Fossil Plants a! the Co;tl 
Measures," Part IV. Phil. Trans. 1873, p. 377; Part X\ II. Phzl. 
Trans. x89:., B. p. 89. ., 

C{. "Vn the Organhatlon of the Fossil Plants of 
Part VII. Phil. Tr,:ns. I876, Part I, p. I; Po.rt XIII.!Phzl. Trans. 
IBS7, B. p. oSg. 
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All the probable errors are practically tested by using different 
lengths or diameters of the wire, and the results obtained in 
the present investigation indicate that the errors have been 
eliminated. 

In order to make a complete test of a metal it is only necessary 
to take a wire of 5 or 6 em. length and solder it firmly, the one 
end into the bottom of the heating bo·x, the other into the 
calorimeter ball. Th·e water in the heating box is kept boiling 
briskly, and readings are taken every half-minute from the 
thermometer in the ball. These readings are then put upon a 
curve as ordinates, with the time in minutes as absciss:e. From 
this curve the rise of temperature per unit time can then be 
accurately read off, and, the thermal capacity of the ball being 
already determined, the flow of heat per unit time is obtained. 

At the beginning of the experiment the ball is cooled to about 
6°or7• C. below the temperature of the air, and theriseforequal 
temperatures above and below that of the air taken, the radiation 
being thus eliminated. 

The metal which was chiefly used for the exhaustive tests of 
the method was copper wire, of diametero·2r em., density 8·85, 
volume specific (electrical) resistance at about 13• C. 1834 in 
absolute units. 

It must be noted that the found values are the means of the 
conductivities corresponding to the temperatures at the ends of 
the wire. When compared with the values obtained by other 
experimenters, the results of the latter must be taken for the 
mean of 97" C. and ro• C., that is, 53• C. 

For this temperature Angstrom gives 0'9208. 
Several qualities of copper were tested, as well as pure gold, 

silver, and platinum, kindly lent for investigation by Messrs. 
Johnson, Matthey, and Co. 

The values are given below :-

/lfean Conductivity betwem Temjeratures 10° C. aJtd 97" C. 
Thermal 

conductivity 
in C.G.S. units. Diameter. 

Copper, Specimen I 0"9594 2"00 mm. 

" " 
2 o·88838 2'11 " 

" 3 o·8612 3'09 " 4 (very impure} .0"3497 2"04 .. 
" .. 5 JJ 0"3198 2'04 .. 

Silver (pure) o·9628 2'02 
Gold JJ 0"7464 2'00 JJ 

Platinum JJ o·r861 2'00 
" 

"Flame Spectra at High Temperatures. Part III. 
The Spectroscopic Phenomena and Thermo-Chemistry of the 
Bessemer Process." By Prof. ,V. N. Hartley, F.R.S. 

The flame issuing from the mouth of a Bessemer converter 
was first investigated by Sir Henry Roscoe 1 in 1863 ; by Lie
legg,2 and by Marshall 'Vatts in 1867 ; 3 by Tunner,' J. M. 
Silliman, Rowan,z Von Lichtenfels, 6 Spear Parker/ Kupel· 
wieser,s Brunner,9 and 'Vedding in 1868; H also by A. Greiner 
in I874. 11 

Up to the present time the precise nature of the spectrum, 
the cause of its production, its sudden disappearance 
decarburisation of the metal takes place, and the connection 
between the decarburisation of the metal and the extinction of 
the spectrum have not been satisfactorily explained. According 
to Roscoe, Lielegg, Kupelwieser, and Spear Parker, the 
spectrum is charac.terised by bands of or of carbon 
monoxide, which disappear when all carbon 1s burnt out of the 
metal. 

On the other hand, the investigations of Simmler,12 Brunner, 
Von Lichtenfels, and 'Vedding, the Sllectrum is not due to 

l Literary and Phil. Soc., Manchester, Proc .. val. 3• P• 57, and Phil. 
/1/ag-., vol. 34, P: 437· ,. . . 

2 Sitzung-sberzchfe Rauer!. Akademu der lVissensclr.aften, \\len, vol. 
s6, Part ii. 

3 Phil. Jl!ag., vol. 34o P· 437· 
4 Dingler" s Poly ted:. f., vol. >;8, p. 465. 

Phil. vol. 4t, p. 1. 
6 Dingler"s Polytul:. j., val. 1911 p. 213'. 
7 Clltllt. Nr..vs, vol. 23, p. 25. .. 
s Oesferrdchisclu Ztitschr.fur Berg- tmd Hutten-lVestn, No.8, P· 59, 

I863. 
9 Loc .. cit., No. 291 p. 227, t863. . . 
10 Zeitsckri'ftf-zirdas Berg Hiiltefl.-ttnd Saluztn·1Vest1l, \Ol. 27, P• II7t 

Uni:.•er.ulle, \'OL 35, P· 623. 
Zdtschr.fur Anal;·tische Chwzie, 1862. 
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carbon (Roscoe) or to carbon monoxide (Lielegg and Kupel
wieser), but to manganese and other elements in the pig-iron. 

The very careful examination of these spectra by Watts and 
his comparison of them with that of the Bessemer flame led to 
the conclusion that it was not the spectrum of carbon in any 
form nor of manganese, but that of oxide. 

Owing to the courtesy of Mr. F. ,V. 'Vebb, the engineer of 
the Locomotive Department of the London and North-,Vestern 
Railway, and of l\Ir. E. P. Martin, the manager of the Dowlais 
Ironworks, observations have been made at Crewe and at 
Dowlais during the past year. Ninety spectra were photographed, 
about fifty of which were available for study. 

Ninety-two lines were identified with lines in the solar 
spectrum, with lines in Kayser and Runge's map of the arc 
spectrum of iron, and in spectra from steel and ferric oxide 
heated in the oxyhydrogen flame. 

T/U! ConstitutioJz of the Baumer Spectrzmt. 
The spectrum is a complex one which exhibits differences in 

constitution during different periods of the "blow," and even 
during different intervals in the same period. As originally 
observed by 'Vatts, the spectrum differs in different works, the 
difference being due to temperature and to the composition of 
the metal blown. 

The lines of the alkali metals, sodium, 

J 
potassium and lithium, are seen unreversed on 

During the a bright continuous spectrum caused by carbon 
first period. l monoxide. The C line of hydrogen and ap

parently the F line were seen reversed during 
a snowstorm. 

During" the 
second period. 
The" boil." 

During the 
third period. 
The" fining 

stage." 

1 Bands of manganese are prominent, over· 
lying the continuous spectrum of carbon mon· 

1 
oxide. There are lines of carbon monoxide, 
manganese, and iron, also those of the alkali 
metals. 

l 
The spectmm is the same as the foregoing, 

but the lines of iron are not so strong and not 
quite so well defined. Some of the short lines 
disappear. The lines of the alkali metals are 
visible. 

The alkali metals do not show themselves in the Bessemer 
flame until a layer of slag has been formed, and the temperature 
has risen sufficiently high for these basic constituents to be 
vapourised. At the temperature of the "boil" or second period, 
both metallic manganese and iron are freely vapourised in a 
current of carbon monoxide, which, in a highly heated state, 
ru-bes out of the bath of molten metal. The evidence of this 
is the large number of bands of manganese and lines of iron in 
the spectrum. 

'Vhen the metal blown contains but little manganese, the man· 
ganese spectrum in the flame does not arise from that sub<tance 
being contained in the bath of metal, it must be vapourised from 
the slag. That this is so has been proved by photographs of the 
spectrum from samples of slag obtained from the Crewe works. 
This explains the fact observed by Brunner, namely, that when a 
.converter is being heated with coke after it has been used, but 
not relined, the spectra of the Bessemer flame makes its appear· 
ance; manifestly it comes from the adhering slag. 

The luminosity of the flame during the "boil " is due, not 
merely to the combustion of highly heatec.l carbonic oxide, but 
also to the presence of the vapours of iron and manganese in the 
gas. 

The disappearance of the manganese spectrum at the end of 
the ''fining stage," or third period, is primarily due to are· 
duction in the quantity of heated carbon monoxide escaping 
from the converter, which ari;:es from the diminished quantity 
of carbon in the ·metal. 'Vhen the last traces of carbon are 
gone, so that air may escape through the metal, the blast 
instantly oxidises any manganese, either in the metal or in the 
atmosphere of the converter, and, furthermore, oxidises some of 
the iron. The temperature must then fall with great rapidity. 

The entire spectroscopic phenomena of the "blow" are un· 
doubtedly determined by the chemical composition of the 
molten iron, and of the gases and metallic vapours within the 
converter, the of the metal and that of the issuing 
gases. 

The Temperature of the Bessemer Flame. 
The probable temperature of the Bessemer flame at the 

finish is that produced by the combustion in cold air of carbonic 
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oxide heated to about 1580° C., that is to say, to the tempera
ture which, according toLe Chatelier ( Comptes Rendus, vol. cxiv. 
p. 670) is that of the bath of molten metal from which the gas 
has proceeded. The bath of metal acts simultaneously as a 
means of heating the blast, producing the gas, and as a furnace, 
on the regenerative principle, which heats the gas prior to its 
combustion. The heating effect is therefore cumulative. The 
temperature, as is well known, can easily rise too rapidly, and 
the metal has then to be cooled. 

If we may judge by the lines and bands belonging to iron and 
manganese which have been measured in photographed spectra 
of the Bessemer flame, the temperature must nearly approach 
that of the oxyhydrogen fl:tme, and may easily attain the melting 
point of platinum, namely, 1775°C. (Violle). 

From thermo-chemical data the heat evoh·ed during the 
"blo,v" has been calculatecl, but the specific heats of cast iron, 
slag, carbon monoxide, and nitrogen are unknown at tempera
tures between 1200° C. and 2000°C. If we allow for so per 
cent. of heat developed at high temperatures being lo>t by 
radiation or otherwi<e, then the estimated temperature of the 
metal in the converter is more than 1900°C. 

Le Cbatelier (Comptes Rmdus, vol. cxiv. p. 670) found the 
steel in the ladle of a Robert converter to be at 1640° C. 
Reasons are adduced for believing that it was hotter than this 
at the highest temperature of the "blow." 

The Technical Aspect of this lm::ts!i"gation. 
The complete termination of the "fining stage" is clearly 

indicated, but there is no indication by the flame of the compo· 
sition of the metal within the converter at any previous stage. 
As the progress of the "blow" is governed by the composition 
of the metal and its temperature in the converter, and as these 
cannot be controlled with perfect exactitude during each" blow," 
it follows that the practice o£ complete decarburisation 1 is the 
best course to pursue, the required amount of carbon and man· 
ganese being added subsequently in the forms of grey iron, 
spiegel, or ferro-manganese. 

Mathematical Soc1ety, June A. B. Kempe, 
F.R.S., President, in the chair.-Abstracts of the following 
communications were read by the secretary (Mr. R. Tucker).-

The solutions of sinh (},. !...)y = j(x), cosh(h!_)y = j(x), h a 
dx dx 

constant, by lllr. F. H. Jackson.-..\ theorem in inequalities, 
by Mr. A. R. Johnson. This was a theorem which in a natural 
way fills up the gap between the A.l\1. and the G.l\1.' of a 
number of positive quantities.-Some properties of a circle, by 
;\[r. R. Tucker.-Note on four special circles of inversion of a 
system of "generalised Brocard" circles of a plane triangle, by 
lllr. J. Griffiths.-On the order of the eliminant of two or more 
equations, by Dr. R. Lachlan. In analytical work it is often 
important to know what will be the order of the eliminant of 
two eq nations containing several variables when one of them .is 
eliminated. This question can in general be answered even 
when it is not easy to perform the elimination. A discussion 
of the question is given in Serret's " Cours d' Algebre Superi· 
eure," and is said to be due to lllinding. But a simpler method 
would seem to be arrived at by geometrical considerations. 
Thus, suppose that it is required to find the order of the elimi· 
nant iny when xis eliminated from any two equations, 

Ji(x, y) = o and};(x, y) = o. 
Let a third variable, z, be introduced, so that the equations 
may be written in the homogeneous forms, 

<PI(x,y, z) = o and tp2(x, y, z) = o, 

and let the degrees of these equations be m and n. 'Vhen these 
equations are regarded as representing curves, the eliminant 
will represent the lines connecting the pointy = o, z == o to 
the points common to the two curves. Hence, the order of the 
eliminant will be at most 1111t, becau<e the curves will intersect 
in that number of points. But a little consideration will show 
that it will not in general be necessary to take into account tbe 
points common to the two curves wh1ch lie on the linesy = o, 
z = o. Similarly, if it i; required to eliminate x andy from 
three equations containing x, y, and z, let a fourth variable, w, 
be introduced, so as to make the equations homogeneous. Then 

1 The words '' carburising., and ': doecarhurising " are to be preferred to 
"carbonising., and 11 decarbonising .. when applied to metals, be: cause these 
expressions were those originally used in the older works e-n rnetai!urgy, and 
they avoiJ confusion with tne other si;nific:uion of the wcrd "carbcnising.'' 
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the order of the eliminant will be the number of common points 
of the surfaces, less the number of common points which lie in 
the two planes z == o, w = o. In the paper several examples are 
considered. It will suffice to mention here the case which led 
to these investigations. Consider two equations of the form 

a 1x 1 + a,_"t'.? + = I. 
al + e az + 6 a3 + e 

These equations may be written in the homogeneous form 

aixiq> + a,x2q> + == I, 
a& + 6 a2>/l + 6 a31/l + 6 

and thus represent curves of the third order. Dut the curves 
have evidently three commc.n points on the line </> = o; and a 
common node (with different tangents) at the point 6 = o, 1/1 = o. 
Hence the degree of the eliminant of the given equations is 

9-3-4=2. 
l\lore generally, the eliminant of two equations of the form 

Zl 11 + tlu_1 + .. + tt0 = 0, 

Vm + Vm_1 + .... + v0 = o, 
where 111 and v 1 are homogeneous expressions of the ith degree 
in 

x 1 x2 Xr 

al + e' a2 + e' ... ' a, + 6' 

is shown to be of degree (r- r)um in the variables x 1, X2, ... Xr• 
-Solvable cases oft he motion of a top or gyros tat, by Prof. A. ·G. 
Greenhill, F.R.S. When the sum of the parameters of the two 
t:lliptic integrals of the.t!tird kind, wh?se poles corre.spond t? the 
highest and lowest position .of .the axis. of the .top, 1s an aliquot 
part of the associated elllptic function penods of the form 
K + JK'i, where fis a proper frac!i?n, then Abel's theory of 
Pseudo-Elliptic Integral; be ut.iiised to .construct an alge· 
braical solution of the motion, provided that m the general ca.se 
a secular term pt is associated with the o/ of the ax!s. 
Denoting by e the angle b;tween the. ax1s of the top and Its 
highest position, and supposmg e to osc11Iate be.tween a and /3, 
a> e >13, then the dynamical equations to be satisfied are of the 
form 

1 + ,\A 8 (do/)2 
= Wgh (d- cos 6), 

2 dt - dt 

A sin2 8do/ + Cr cos 8 = G ; 
dt 

equivalent to, with 1l2 = \Vgh/A, 

sin == 11 .j2,,/(cosh 'Y- cos 8 • cos f3 - cos e • cos e -cos a), 
dt 

G- Crcos 8 

= ..j(2A\Vg/z) • 
de .j(cosh "Y - cos 8 • cos f3 - cos IJ • cos IJ - cos a)' 

and it is found that the constants in the problem can be 
expressed in terms of two arbitrary constants tit and c. 

In the simplest case, f = i, the motion ?f the axis, or of a 
fixed point on it, will be given by the equatiOn 
sin =(cos 8 - D) .j(cosh "Y - cos e . cos f3 - cos 8) 

+ i(E cos 8 - F) ,..,f(cos e - cos a), 
where 

Ill?.- I-C-C:::: 
cos a= ..,till 

- I - C +" C2 
cos f3 = ..,tl\1 ' 

h _ m" + I + 3c + 
cos 'Y- ,.Jl\l ' 

M = (m2 - I + c + + S(m + I) (c + c2). 

_3m"+ 4m + I - c- c2 E _ (2111 + I)..,12 
D - ,,il\1 ' - ' 

zm3 + 3m2 + 2(1 + c + c2)m + I + 3c + F = --- , w 
p _ 2m + 1 G2 _ C2r2 

1:- zA\Vgll- 2A\Vgh 

_ m6- 2(1- a)m! +(I - 6a + a0)m2 - 4(a- + 4a2 

-2 !IH 

where a = c + c2
• 
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The modulus k of the associated elliptic functions is given by 
k = c/(I +c), so that the period of the axis between its highest 

d I • ' • . h . d h h an owest pos1llon ts -( - -) 1 hmes I e peno w en t e 
I+ c v2 

body makes plane oscillations, swinging through an angle 
4sin - 1c/(I +c). 

By putting m = - the secular term pt is made to dis
appear, and the path of a point on the axis of the top is a 
closed curve with four branches; this curve has four cusps if 
c = i, and it has four loops if c > 

The term Cr can be made to disappear by determining a in 
terms of m by the solution of a quadratic equation, and the 
motion is that of a spherical pendulum ; but it is not possible 
now to make p vanish. In the next case off= the motion of 
the axis is given by an equation of the form 
sin 3(JCJC-!--.tt)i = 

(cos "6 - D cos e + D') ..,!(cosh 1 - cos 8 • cos e - cos a). 
+ cos 21J - F cos e .f. F') .j(cos f3 - cos 8) 

and 
m2 - I + 4c - + o + c! 

co> a = ..,tSl , 
a _ m2 - I + 4C - + -

cos"- .j't:.l , 

h m2 + I + o - 5< 2 + 4cl - c• 
cos 'Y = ' 

M = (m2 - I + 8c - I5c" + 8c3 - c!)2 

+ 8(1 - c)" (2c - c2) (I - 2c) (m + I - 3c + c0)1 

k" = .t_ = 3•n + (I - zc) (2- c) 
(1 - c)3 (I + c)' tt 3 

E _ 3111 + (1 - zc) (2 - c) 12 - 4jl\l " ••• 

D, D', E, E' being readily found by verification. In thi> case 
the secular term pt is destroyed by taking m=- -2c) (2-c), 
arid a point in the axis now describes a curve with six loops. 
The case off= 11 can similarly be made to give a curve with 
three loops, the general state of motion being given by an 
equation of the forlll 

sin30 • .;J(v-.ttll = (cos2 e - D cos 8 + D') 
..,l(cos/3 -cos 8. cos 8 - cos a) 

+ i(E cos2 e - F cos IJ + F') .j(cosh 1 - cos e). 
A similar procedure will serve for 

f= J, I, 2, J, 4, &c.; 
4 4 5 

the results are of rapidly increasing complexity, but the con
stants D, E, ... are readily determined when p is known, E 
being the simple multiple p. ..j2 of pfn, while 

p _J.tlll +p 
n-

where J.Jp(Ptt - Pv) + j.<P'v du 
" Ptt - PV 

is the pseudo·elliptic integral corresponding to a parameter v, 
which is a 14th part of a period. The Rev. F. J. Smith, F.R.S., 
of Oxford, has constructed an apparatus by which the preceding 
theory can be tested, and the agreement between the predicted 
and experimental results is very satisfactory.-Impromptu com· 
munications were made by Dr. J. Larmor, F.R.S. (on the wave 
surface), and Dr. M. J. M. Hill, F.R.S. (on l\longe's solution 
of a differential equation).-At the special meeting, held on the 
same evening, for considering certain resolutions relating to the 
incorporation of the Society under the Companies Act I867, 
authority was given to the Council to carry out the incor
poration. 

PARIS. 

Academy of Sciences, July 2.-:II. Lcewy in the chair.
Researches on phenylhydrazine. Action of oxygen and of 
water; formation of salts, by III. Derlhelot. Oxygen reacts on 
a solution of phenylhydrazine hydrochloride, giving ofT a 
of nitrogen equal to that of the oxygen absorbed, and Yl.eldmg 
an uncrystallisable oily compound answering to th<; reacuons of 
diphenylhydrazine. Pure anhydrous phenylhydrazme heated at 
I00° with oxygen in sealed vessels yields about half as much 
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nitrogen. Phenylhydrazine forms a crystalline hydrate 
melting at 2-J-0

"1 and having the composition 2C6H 8 N.l. H20. 
Thermal data are gh·en for the formation of the hydrate an<! 
some of the salts of this base.-Impurities of commercial 
aluminium, by M. Henri 1\Ioissan.-Preparation of a crystallised 
aluminium carbide, by M. Henri Moi-san. A carbide of 
aluminium forming fine yellow transparent crystals is de
scribed. It has the composition C3 A14, and slowly decomposes 
water at the ordinary temperature with the formation of 
methane.-On the place of production and the mechanism of 
the murmurings in tubes through which pass current• of air, by 
M. A. Chauveau. The murmurings are the effect of the trans
mission of sounds originated by vibrating fluid veins which 
form at the orifices or at the entrance of dilatations of the tubes. 
-The use of the potato for feeding cattle-production of meat, 
by :\f. Aime Girard. The results of an extended investigation 
show that the potato is. much superior to beetroot as a food
material for cattle and sheep, and can be used economically 
with remarkable results as a normal meat-producing forage.-A 
note by M. Armand Gautier accompanying the presentation 
of his work, "The Chemistry of the Living Celi."-On the 
geographical distribution ofCyrtandrere, by M. E. Drake del 
Castillo.-On the algebraical integration of differential linear 
equations, by l\I. Paul Painleve.-On a class of polynomials 
decomposable into linear factors. An extract from a letter to 
M. Appell, by M. l\Ioutard.-Experimental researches on the 
conditions of employment and forms of boats used for h::ulage, 
by 1\I. J. B. de Mas.-On the elasticity oftorsion of an oscillat
ing wire, by l\IM. G. Berson and H. Bouasse.-On the 
calorific radiations comprised in the luminous part of the 
spectrum, by 1\I. Aymonnet.-Reception of sounds, by 1\f. 
Henri Gilbault.-On enharmonic gamuts, by l\I. A. de Berthe. 
-On an application of cathode rays to the study of variable 
magnetic fields, by l\I. Albert Hess. An apparatus is employed 
in which the cathode rays are generated in a Geissler tube and 
received on a photographic film. Being given that deviations of 
the rays are due to modifications of the state of tension of the 
ether under the influence of the magnetic field, the cathode rays 
form an index without inertia capable of registering the 
variations of intensity of a magnetic field with a speed only 
limited by the sensitiveness of the photographic film.
Determination of the form of periodic currents as a function of 
the time by means of the electrochemical inscription method, by 
l\L P. Janet.-A transformer of monophase into triphase 
currents, by l\L Desire on the action 
of the acid molybdates of sodium and ammonium on the 
rotatory power of rhamnose, by 1\I. D. Gernez. Small 
additions of molybdate determine a relatively great 
increase of the observed rotation. A maximum 

effect is produced by the addition of 6 "75 of the molecular 
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weight. Greater quantities produce no further appreciable 
change. The maximum effect is produced by quantities of the 
molybdates equal to those found to give maximum effects in the 
cases of mannitol, sorbitol, and persitoi.-On the change of 
sign of the rotatory power, by M. Albert Colson. The author 
concludes that, from the experimental evidence given, (I) there 
.exist compounds having a rotatory power very variable with the 
temperature, even to the extent of changing sign, as in the case 
of isobutylamyl oxide; (2) in certain cases these great varia. 
tions are caused by alterations in the state of chemical 
equilibrium.-On the line spectrum of sulphur and on its de
tection in metallic compounds, by l\1. A. de Gramont.-New 
researches on the bromo-boracites, by 1\fl\I. G. Rousseau and 
H. Allaire. A description is given of the preparation and 
properties of compounds of magnesium, zinc, cadmium, 
manganese, cobalt, and nickel of the general type 
61\10 • SB20 3 • 1\lBr •. -Inlluence of pressure on the combination 
of hydrogen and seienium, by l\I. H. Pelabon. The dissocia
tion theory indicates that the pressure should have nb influence 
on the ratio of hyrlrogen to hydrogen selenide produced, as there 
is no alteration of volume in the reaction. The experimental 
numbers obtained sensibly agree with this conclusion, better as 
the temperature is higher. The augmentation of pressure in
creases very slightly the quantity of hydrogen selenide produced 
at a certain temperature, more as the temperature remains 
Iower.-On a reaction of aldehydes. Differentiation of aldoses 
and ketoses. By l\I!\1. A. Villiers and 1\I. Fayolle. Fuchsine 
decolourised by sulphurous acid may be used to discriminate 
!Jetween aldoses and ketoses, the former giving when 
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present in sufficient quantity the aldehyde reaction, though 
less intensely than ordinary aldehyde.-On the substitu. 
tion of alcoholic radicals combined with carbon or with 
nitrogen, by M. C. A claim for originality 
as against l\Il\1. Stohmann and Langbein.-Remarks on the 
preceding note, by 1\I. Eerthelot.-On piceine, a glucoside from 
the leaves of Pinus jic_ta, by l\L Tanret. The glucoside has 
been resolved into glucose and piceol, C 8H 80 2• The latter sub
stance is described as a monatomic phenoL-On the presence of 
hydrogen and ethylene in the residual nitrogen from blood, by 
l\I. L. de of sulphuric acid on camphene, 
by 1\Il\L G. Bouchardat and J. Lafont. The products are .(1) 
the mixed ether of borneol and inactive camphene; (2) borneol 
sulphuric acid; and (3) polymeride;; of camphene.-On the 
bromo-derivatives of tetrachlorethylene, by l\L A. Besson.-On 
some new organo-metallic combinations, by l\L G. Perier. An. 
hydrous aluminium chloride forms, with ketones and similar 
bodies, compounds of the type R 2 • AI2CI6• This article demon
strate!< the existence of similar compounds with amines, amides, 
and their substitution products.-On the formation of succinic 
acid and glycerine in alcoholic fermentation, by J. Effront. 
-The influence of chlorides on nitrification, by 1\fM. ]. 
Crochetelle and J. Dumont.-A new case of· commensalism : 
association of Aspidosiphon with coral polyps and a bivalve 
mollusc, by J\f. E. L. Bouvier.-Transformation of the 
aortic arches in the frog, by 1\I. S. J ourdain.-On the respira
tion of leaves, by l\I. L. 1\Iaquenne.-The mechanism of 
movements incited in Berberis, by ll[. Gustave Chauveaud.
The "brulure" of vine-leaves produced by Exobasidium vitis, 
by l\Il\1. Prillieux and Delacroix.-On a new disease of wheat 
caused by by 1\I. A. Prunet.-" Brunissure" in 
Algeria, by 1\f. F. Debray.-On the earthquake of Locrides 
(Greece) in April 1894, by l\L Socrate A. Papavasiliore.
Potatoes as food for milch-cows, by 1\I. Ch. Cornevin.-The 
vegetation of vines treated by submersion, by l\I. A. 1\funtz.
On the determination of the agricultural value of several 
natural phosphates, by l\L G. Paturei.-Currents and winds on 
the coast of the Landes of Gascony, by M. Hautreux. 
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