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and 1888, they would indeed have changed places with no one. 
After giving further details of the expedition, the lecturer said 
that on October 30 they sorrowfully bade farewell to Kilima­
Njaro, the most beautiful and interesting, as well as the grandest, 
region in the dark continent. At the conclusion of the paper a 
series of photographs illustrative of some features of the expedition 
was exhibited by lime-light, and explained by Mr. Ravenstein. 
A vote of thanks to Dr. Meyer was proposed by Mr. Joseph 
Thomson. seconded by Mr. Douglas Freshfield, and heartily 
accorded. 

A NEW GREEN VEGETABLE COLOURING 
MATTER.l 

THE seeds of the 7richosanthes palmata are inclosed in a 
rounded scarlet fruit and embedded in a green bitter pulp. 

The bitter principle has been shown by Mr. D. Hooper to be a 
glucoside differing from colocynthin, and he has named it tricho­
santhin. The green colouring matter, when freed from the 
trichosanthin and fatty matter, yields a solution closely resem• 
bling a solution of cholorophyll. It is green in thin and red in 
thick layers, and has a red fluorescence. The spectrum, how­
ever, is very different. Taking the thickness and strength 
yielding the most characteristic spectrum, it may be described 
thus :-The first band begins· (penumbra) at W. L. 654 and 
ends about W. L. 615 ; from this there is a small amount of 
absorption till the second band begins at W.L. 593'4, and con­
tinues to W. L. 566 ·8, with the maximum absorption near the 
less refrangible end ; from this there is no perceptible absorption 
till the third band, which extends from W.L. 548·4 to 534·8; 
there is a fourth band, very faint, with its centre about \V.L. 
510·6, and a fifth extending from about W.L. 485 to W.L. 
473 '4· Comparing this with the chlorophyll spectrum, it will be 
seen that the first band has its centre almost midway between 
the two chief chlorophyll bands, but that bands III., IV., and 
V. are probably coincident with chlorophyll bands. When the 
trichosanthes colouring matter is treated with ammonia sulphide 
the spectrum is completely changed. The first and most pro· 
minent band slowly decreases in strength and finally disappears, 
two new bands appear in the space between bands I. and II. of 
the original spectrum ; band II. is apparently displaced towards 
the violet end and intensified ; and band IV. is greatly widened. 
Chlorophyll under the sahle treatment behaves in a totally 
different manner, and the two spectra become almost comple­
mentary. When, however, the trichosanthes colouring matter 
and chlorophyll are both treated with hydrochloric acid the 
result is very different, for the two spectra have now three bands 
in common. The first band in the trichosanthes spectrum has 
disappeared, and the spectrum is practically reduced to one 
of three bands corresponding in position with bands II., III., 
and IV. of the altered chlorophyll spectrum. Band I. of the 
chlorophyll spectrum has no representative in the trichosanthes 
spectrum. The conclusions to be derived from a study of these 
spectra seem to be that we have in the trichosanthes colouring 
matter a substance in which the "blue chlorophyll" of Sorby 
or the "green chlorophyll" of Stokes is replaced by some other 
substance easily decomposed by reducing agents and acids. 
Farther, if we assume with Schunck that the product obtained 
by acting on chlorophyll with hydrochloric acid is the same as 
Fremy's phyllocyanin, this, too, must be a mixture, one con­
stituent of which is obtained by acting on the trichosanthes 
colouring matter with acid, while the other is, apparently, 
the unaltered substance yielding band I. in the chlorophyll 
spectrum. 

SOCIETIES AND ACADEMIES 
LONDON. 

Royal Society, March 13.-" On the Organization of the 
Fos.;il Plants of the Coal-measures. Part XVII." By William 
Crawford Williamson, LL.D., F.R.S., Professor of Botany in 
the Owens College, Manchester. 

In 1873 the author described in the Phil. Trans. an inter­
esting stem of a plant frnm the Lower Carboniferous heds of 

1 Abstracted from a paper by C. Michie Smith, "On the Absorption 
Spectra of Certain Vegetable Colouring 1\Iatters," read before the Royal 

March 17, 18go, and communicated by pennission of 

Lancashire, under the name of Lyginodendron 0/dhamium. 
He also called attention to some petioles of ferns, more fully 
described in 1874, under the name of Rachiopteris aspera. The 
former of these plants possessed a highly organized, exogenously 
developed xylem zone, whilst the Rachiopteris was only supplied 
with what looked like closed bundles. Since the dates referred 
to, a large amount of additional information has been obtained 
respecti11g both these plants. Structures, either not seen, or at 
least ill·preserved, have now been discovered, throwing fresh 
light on their affinities ; but most important of all is the proof 
that the Rachiopteris aspem is now completely identified as the 
foliar rachis or petiole of the Lygilzodend1on: hence there is no 
longer room for doubting that, notwithstanding its indisputable 
posse!>sion of an exogenous vascular zone, the bundles of which 
exhibit both xylem and phloem elements along with medullary 
and phloem rays, it has been a true Fern. Though such 
exogenous developments now been long known to exist 
amongst the Calamitean and Lycopodiaceous stems, as well as 
in other plants of the Carboniferous strata, we have had no 
evidence until now that the same mode of growth ever occurred 
amongst the Ferns. Now, however, this Cryptogamic family is 
shown to be no longer an exceptional one in this respect. All 
the three great divisions of the Vascular Cryptogams-the 
Equisetacea!, the Lycopodiacere, and the Homooporous Filices 
of the primreval world-exhibited the mode of growth which is 
confined, at the present day, to the Angiospermous plants. A 
further interesting feature of the life of; this Lyginodendron is 
seen in the history of the development of its conspicuous medulla. 
In several of his previous memoirs, notably in his Part IV., the 
author has demonstrated a peculiarity in the origin of the medulla 
of the Sigillarian and Lepidodendroid plants. Instead of being 
a conspicuous structure in the youngest state of the stems and 
branches of these plants, as it is in the recent Ferns, and as in 
most of the living Angiosperms, few or no traces of it are ob­
servable in these fossil Lycopodiacere. In them it develops itself 
in the interior of an apparently solid bundle of trachea! (within 
which doubtless some obscure cellular germs must be hidden), 
but ultimately it becomes a large and conspicuous organ. The 
author has now ascertained. that a similar medulla is developed, 
in precisely the same way, within a large vascular bundle 
occupying the centre of the very young twigs of the Lyginoden­
dron. But in this latter plant other phenomena with 
this development make its history even yet more claar and 
indisputable than in the case of the Lycopods. Th\1 entire 
history of these anomalous developments adds a new chapter to 
our records of the physiology of the vegetable kingdom. 

Further light is also thrown upon the structure of the Heter­
angium Grievii, originally described in the author's memoir, 
Part IV. This plant presents many features in its structure 
suggesting that it too will ultimately prove to be a Fern. The 
specimens described in the above memoir, published in 1873, all 
possessed a more or less developed exogenous xylem zone. But 
the author has now obtained other, apparently younger examples 
in which no such zone exists. 

He has discovered the stem of a genus of plants (Bowmanites), 
hitherto known only by some fruits, the detailed organization of 
which was originally described by him in the Transactions of 
the Literary and Philosophical Society of Manchester, in 1871. 
The structure of this new stem corresponds closely with what is 
seen in Sphenophyllum and in some forms of Asterophyllites 
(Memoir V., Phil. Trans., 1874, p. 41, et seq.). This discovery 
makes an addition to our knowledge of the great Calamarian 
family, to which the plant obviously belongs. 

Further demonstrations are also given by the author, illus­
trating some features in the history of the true Calamites. 
Attention is called to the fact that, whilst the large, longitudin· 
ally-grooved and furrowed inorganic casts of the central medullary 
cavities of these plants are extremely common, we never find 

casts of the smaller branches. The cause of this is 
demonstrated in the memoir. In these young twigs the centre 
of the branch is at first occupied by a parenchymatous medulla. 
The centre of this medulla becomes absorbed at a very early age, 
leaving the beginnings of a small fistular cavity in its place ; 
but, if any plastic mud or sand entered this cavity when the 
plant was submerged, the surface of such a cast would exhibit 
no longitudinal groovings, because there would be nothing in 
the remaining medullary cells surrounding the cast to produce 
such an effect. It was only when the further growth of the 
branch was accompanied by a more complete absorption of the 
remaining medullary cells, causing the cavity thus produced to 
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be b:lun:led by the inner wedge-shaped angle;; of the lon<>itudinal 
vascular bundles C·:)Ustitttting the x:ylem zone, that such eff<!ct 
could be pro:luced. After that change any inorganic sub;tance 
finding its way into the interior of this cavity had its surface sfl 

moulded by the wedges as to produce the superticial ridges and 
fnrnws so characteristic of these inorganic casts. 

March 27.-" The Rupture of Steel by Longitudinal Stress." 
By Chas. A. Carns· Wilson. Communicated by Prof. G. H. 
'Darwin, F.R.S. 

This gives an account of experiments made with a view 
to determmmg the nature of the resistance that has to be over· 
come in order to produce rupture in a steel bar by longitudinal 
stress. 

The stre?s. rc:quired to produce rupture is in every case com­
puted by d1v1dmg the load on the specimen at the moment of 
breaking by the contracted area at the fracture measured after 
rupture ; this stress is called the " true tensile strength " of the 
material. 
. It is well known that any want of uniformity in the distribu­

tiOn of the stress over the ruptured section causes the bar to 
at a lower stress it would if the stress was uniformly 

anythmg that causes want of uniformity is 
; for mstance, a groove turned in a cylindrical steel 

bar_ want of uniformity, and will consequently be 
prejudtcml, the stress at rupture being lower according as the 
angle of the groove is more acute. The most favourable con- · 
ditiun of test might appear to be that in which a bar of uniform 
sectio!l its l_ength was allowed to draw out freely before 
breakmg, smce m thts case the stress must be most uniformly 
:listributed. 

Experiment, however, shows that the plain bar is not always 
the long as the want of uniformity of stress is 
constderahle, t? the groove being cut with a very sharp 
angle, the plam bar 1s stronger than the grooved bar · but, if 

gro.ove be semicircular instead of angular, the bar 
1s constderably stronger than the plain, in spite of the fact that 
the stress is more uniformly distributed in the latter. 

. It seem, tht;n, that w_e can a bar over any 
addmg matenal above and below it, the change 

111 sectiOn bemg gradual ; but such an addition of material 
cannot strengthen the bar if rupture is caused by a certain in­
tensity of stress over the ruptured section ; the added 
matenal cannot mcrease the resistance of the ruptured section to 
direct tensile stress, but it can increase the resistance to the 
shearing stress. 

The resistance of a given section of a steel bar not then 
depend on its section at right angles to the axis, but on its 
at 4f to the axis, for. in. that direction the shearing st ress is a 
maxtmum. From thts 1t would seem that the resistance over­
come at rupture is the resistance of the steel to shear. 

Experiments were made to see whether the resistance of steel 
to direct shearing bore to its resistance to direct ten>ion the ratio 
required by the above theory ; since the greatest shearini( stress 
is equal to o_ne-half the longitudinal stress, we should expect to 
find the reststance to direct shearing equal to one·half of thP 
resistance to direct tension. 

A series of experiments were made, with the result that the 
ultimate resistance to direct shearing was within, on the average, 
3 per cent. of the half of that to direct tension. 

The appearance of the fracture of steel bar; is next discussed. 
It appear that when the stress is uniformiy disturbed in 
the netgh?onrhood of rnptured section, the fracture is at 45" 
to the axts, the bar havmg sheared along that plane which is a 
plane of least resistance to shear. The tendency to rupture 
along a plane of shear may be masker! by a non nniform dis­
tribution of stress. 

Two plates of photographs are added, showing examples of 
steel bars broken by shearing under longitudinal stress. 

Physical Society, _March 2 1.-Prof. W. E. Aryton, F.R.S., 
Prestdent, m the chatr.-The following communications were 
read:;-The Villari criti_cal J>Oints in nickel and iron, by He:rbert 

F . R.S. Vtll:m has shown that the permeability of 
1s mcreased by longitudinal traction provided the magnet­

izmg_ force does not eJEceed a certain limit, but beyond this limit 
traction produces a decrease of permeability. The value of the 
!orce for which n? change in the permea'>ility 
1s known as the Vtllan cntlcal pomt. As far a> the author is 

no previous observer has found a similar critical point for 
mckel, but by confining his attention to temporary magnetization 

he has det_ected such a point with comparative ease. He has 
also ex;ammed _the variation of the Villari critical points in iron 

mckel wtth change ?f load, and. has investigated the 
mfluence of permanent stram on these pomts. The experiments 
w_ere made by the ballistic method, using wires about 400 
dtameters.long .. In_ eafh set of observations the permeability 
was obtamed w1th vartous loads, the magnetizing force being 
kept the same, ann with each load the circuit was closed and 

until the swings on make and break were equal ; this 
swmg was taken a measure of the induction under the given 
load. Several dtagrams accompany the paper, in which load 
and change of permeability are plotted, regard being 
had The author finps that for annealed unstrained iron 
the cntJcal value of the force decreases as the load increases 
and that the_ poit;tt is much lower for temporm-y than 
total magnettzatton. With a load of 4 ·7 kilos on a r mm. wire 
the value of the force giving the temporary point was 2·8 C.G.s: 
umts. He also found that for a given magnetizing force there 
are two loads which have no effect on the temporary 
roagnettzat10n. With unstrained nickel the critical value of the 
force is much greater than in iron, being about I 14 C. G. S. units 
for a load of I<;J kilos on a wire o·8 mm. diameter, and 67 for a 

of 6 ·6 For a force of 21 units no critical point 
extsts. Expenments on a permanently strained. iron wire show 

for forces ranging from o·o3 to o· 3 there is no 
pomt, ann all the resulting curves are identical. There 

ts, however, considerable difference in the observations taken 
during .l'?ading and those taken on unloading. For greater 
magnet•zmg furces the curves cease to be identical and the 
maximum increase of permeability becomes less and 'less until 
for a certain force the curves begin to cut the load line. As 
the force increases beyond this value the point of cutting ap· 

the and the curves begin to cut the load 
m two pomts. Further increase of force to 3 C.G.S. 

causes the first point to disappear, and the second 
pomt recedes from the origin. Finally, with sufficiently high 
magnetizing forces the second point cannot be reached before the 

and the curve lies below the load line • 
Wtth mckel the curves for very mmute forces, like those of 
iron, are exactly the same for different values of the force but 
they lie below the load line, i,e. the permeability is diminished 
by loading i there is no difference, however, in the loading 
and unloadmg curves. Beyond a ·certain value of the force 
the identity of the curves ceases, and that part of the curve 
near the origin bulges· towards load line. For a force 
a !ittle over 21 C.G.S. units the permeability begins to increase 
w1th load, and :urve cuts the in one point, which point re· 
cedes from the ongm as the force mcreases. Mr. Shelford Bidwell 
said that Prof. J. J. Thomson, reasoning from the change of 
length by magnetization, had predic:ed a Villari point in cobalt 
when_ and. this wa;; verified experimentally. On 
applymg s1m1lar reasonmg to mckel he, (the speaker) did not 
expect to find a Villari point, and both Sir William Thomson 
and Prof. Ewing had searched in vain for one. In some experi­
ments, not yet completed, he had examined the behaviour of 
nickel, both loaded and unloaded, when subjected to various 
magnetizing forces. These show that the metal always con· 
tracts when magnetized. For no load the contraction at first 
increased with the magnetizing force, but attains a max:imum. 
With a moderate load the contraction is less for small forces, but 
for larger forces becomes eqllal and then exceeds the contrac· 
tion of the unloaded wire. For greater loads the contraction is 
less than when unloaded for all values of the force.-On 
Bertrand's Idiocyclophanous prism by Prof. S. P. Thompson. 
This hitherto undescribed prism is a total reflection one mad<' 
of calc-spar, which shows to the naked eye the rings and 
crosses such as are seen when a slice of spat· is examined by 
convergent light in a polariscope. The spar is cut so that the 
light after the first reflection passes along the optic axi•, and after 
a second reflection emerges parallel to the incident light. The 
rings and brushes are present in pairs, but two pairs may be 
seen by tilting the prism to one side or the other. This was 
demonstrated before the Society. Prof. Thompson also exhibited 
a similar prism cut from quartz. Owing to the feeble double­
refracting of the substance, no conspicuous rings could be seen, 
but when examined by the lantern traces of such rings were 
visible.-On the shape of the movable coils used in electrical 
measuring instntments, by Mr. T. Mather. The object of this 
note is to determine tbe best shape of the horizontal section of 
swinging coils such as are used in D'Arsonval galvanometers, 
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electro-dynamometers, wattmeters, &c. Assuming constant 
period and constant moment of inertia about the axis of rotation, 
it is shown that for zero instrut'nents, the best shape of the section 
is two circles tangential to the direction of the deflecting field at 
the point about which the coil turns. A table accompanies the 
paper, in which various forms of section are given, together with 
their relative deflecting moments per unit moment of inertia ; 
the coils being taken of equal lengths and the current density 
constant. From this table it appears that ordinary D'Arsonval 
coils only give about 45 per cent. of the maximum deflecting 
moment, and ordinary Siemens' dynamometers from 40 to 53 
per cent. The various assumptions made in the paper are shown 
to be justifiable in commercial instruments, and the modifications 
necessary in special cases are pointed out. Mr. C. V. Boys 
said he had, when working at his radio-micrometer, arrived at a 
shape similar to that recommended in the paper. He also 
noticed a peculiar relation true for all shapes where the len!;th 
parallel to the axis of rotation is great compared with the breadth. 
Suppose a coil of any dimensions, then another coil of half the 
breadth and double the length and cross-section will be 
dynamically, electrically, and magnetically the same as the 
original ; for the moment of inertia, the electric resistance, and 
the enclosed magnetic field are equal. The above relation is 
also true when the breadth is not small, if the cross pieces be 
thickened near the axis so as to make their moment of inertia 
proportional to their length. He inquired whether the author I 
had considered the subject of grading movable coils ; he himself 
was of opinion that, unlike fixed galvanometer coils, the wire 
near the axis should be thicker than that further away. The I 
President remarked that in 1881 Prof. Perry and himself ex­
hibited a wattmeter at the Society of Arts, whose movable coil 
somewhat resembled one of those in the paper, which gave a 
deflecting moment of 95 per cent. of the maximum. In design­
ing the instrument they had felt that the ordinary method of 
using a comparatively large swinging coil was not the best, and 
this led them to the shape adopted. 

EntomologicaJ Society, April 2.-Mr. Frederick DuCane 
Godman, F.R.S., Vice-President, in the chair.-Mr. Godman 
announced the death of ·Dr. J. · S. Baly,-of Warwick, the well­
known Coleopterist, who had been a member of the Society for 
the last forty years.-Dr. Sharp exhibited and made remarks 
on a female specimen of Temnochila quadricollis, Reitt., which 
was the·srrbject of a ·unusmtl malformation of the nature 
termed "ectromelie" by Lacordaire.-Mr. R. W. Lloyd ex­
hibited three_spec.imens of Elatcr pomona:, taken at Brockenhurst 
about the middle of March last.-Colonel Swinhoe. exhibited, 
and read notes on, a number of butterflies of the genus Eut!w!ia. 
He pointed out that the specimens described as a species by the 
name of Euthalia sedeva were only the females of E. ba/arama. 
-Mr .. T. R. Billups exhibited male and female specimens of I 
CeciJomyia salicis-siliqua, Walsh, which had just emerged from 
galls received from Mr. Cockerell, who had collected them on a 
species of sallow in Colorado. He also exhibited three species 
of Ichneumonid::e new to Britain, viz. lc!zneumJn lzaglundi, 
Holmgr. ; Phygadeuon rtifo-niger, Bridg. ; and Phygadeuon 
soda/is, Tasch.-Mr. C. G. Barrett exhibited specimens of 
.Rryotropha ohsi:urella, Hein, and Doryphora elono-ef!a, Hein, two 
species of·Mic o·Lepidoptera new to Thallwitz, 
of Dresden, contributed a paper entitled " Notes on some 
species of the genus Hilipus." These notes had reference to a 
paper on the genus Hilipus, by Mr. F. P. Pascoe, published in 
the Transactions ·of the Society for 1889 . ...:..Mr. E. Meyrick 
read a paper 1' The Classification of the Pyralidina of 
the E\lropean F.auna."-Prof. Westwood communicated a paper 
entitled "Notes on certain species of Cetoniid::e."-Mynheer 
P. C. T. Snellen, of Rotterdam, contributed a paper entitled 
"A Catalogue of the Pyralid::e of Sikkim collected by H. J. 
Elwes and the late Gtto Meller/' and Captain El wes read notes 
on the foregoing paper as an appendix. Mr. W. L. Distant, 
Colonel Swmhoe, Mr. McLachlan, and Mr. Jacobytook part in 
the discussion which ensued. 

Zoological Society, April r.-Dr. A. Giinther, F.R.S., 
Vice-Presidenr, in the chair.-The Secretary read a report on 
the_addmons that had been made to the Society's Menagerie 
durmg the month of March 1890 ; and called special attention 
to a fine·t:xample ofa rare Pa:sserine Bird (Hypoco!lizs amplinus) 
from Karachr, presented to the Society by Mr. \V. D. Cumming, 
Curator of the Museum, Karachi; and to two Mantchurian 

Cranes (Crus viridirostris ), presented to the Society by 
Mr. C. W. Campbell, of H. B. M. 's Consular Service, Corea. 
-Mr. J. H. Gurney, Jun., exhibited and made remarks on a 
hybrid between the Tree-Sparrow (Passe1· .montahus) and the 
House-Sparrow (F. domesticus), bred in captivity at Norwich.­
Mr. W. B. Tegetmeier, exhibited a specimen of a Greek Par­
tridge, shot in the B.hone Valley, and of an abnormal Viper.­
Mr. A. Smith-Woodward exhibited and made remarks on a 
specimen of a Mesozoic Pal::eoniscid Fish from New South Wales, 
and pointed out that the structure of its pelvic fins seemed to 
confirm the recent opinion that the Palaooniscidre are related to 
the Acipenserid::e and not to the Lepidosteid::e. The author be­
lieved the specimen exhibited to be the only one of the kind in 
existence.-Mr. C. M. made some remarks on the 
fauna of the Solomon Islands ; and exhibited a large number of 
photographs in illustration of his remarks and of his recent ex­
plorations in these islands.-A communication was read from 
Dr. R. \V. Shufeldt, entitled "Contributions to the Study of 
Heloderma suspectum," containing a complete account of thE 
osteology and anatomy of this venomous Lizard. A list of tht. 
literature on the subject was added.-Dr. A. Giinther, F.R.S., 
read the descriptions of new species of Deep-sea Fish from the 
Cape (Lophotes ji:Ski), based on a specimen sent to the British 
Museum by the Rev. G. H. R. Fisk.-Mr. Edgar A. Smith, 
read a report on the Marine Molluscan Fauna of the Island of 
St. Helena, based principally on a large series of specimens 
collected by Captain Turton, R. E., and presented to the British 
Museum.-A second paper hy Mr. Edgar A. Smith contained 
a report on the Marine Mollusca of Ascension Island. 

Mathematical Society, April J.-J. J. Walker, F.R.S., 
President, in the chair.-The following communications were 
marle :-011 the properties of some circles connected with a 
triangle formed by circular arcs, by Mr. Lachlan.-Some pro­
perties of numbers, by Mr. Christie.-The modular equations 
for n = 17, 29, by Mr. R. Russell. Communicated by Prof. 
Greenhill, F.R.S. 

EDINBURGH. 

Royal Society, March 17.-Sir W. Thomson, President, in 
the chair.-The President read a paper on an accidental illustra­
tion of the effective ohmic resistance to a transient electric 
current through an iron bar.-Prof. C. Michie Smith read a 
paper on the absorption spectra of certain vegetable colouring 
matters, the most interesting of which was a green colouring 
matter extracted from the pulp surrounding the seeds tricosanthes 
palmata. This substance is not chlorophyll, but is allied to it. 
-Prof. Smith also described a method of determining surface 
tensions hy measurement of ripples. .Ripples are set up on the 
surface of the liquid by means of a tuning-fork and the surface 
is then photo6raphed along with a suitable scale. The lengths 
of the ripples can thus be obtained by micrometric measurements 
of the negative. The results obtained for mercury were very 
concordant, and"agreed with the mean value obtained by Quincke. 
Strong electrification of the surface was found to reduce the 
valt!e of the surface tension by more than 20 per cent. A few 
measurements of the surface tension of water also gave very fair 
results.-The Hon. Lord M' Laren read a paper on the solution of 
the three-term numerical equation of the nth degree.-The Presi­
dent read a paper, illustrated by a mole!, on a mechanism for 
the constitution of ether. 

PA1.IS. 

Academy of Sciences, April 8.-M. Duchartre in the 
chair.-M. Maurice Levy, in a note on theories of electricity, 
shows that the formula given in his communication on March 17, 
representing the action between two moving electric particles, 
includes all the theories of electricity yet proposed, and that the 
values of an arbitrary constant required to satisfy each of the 
known theories are none of them competent to explain the move­
ment of the perihelion of Mercury, whereas the latter is com­
pletely in accordance with the formula when another suitable 
value is chosen for the constant. -M. R: Lepine, in a note on 
the normal presence in chyle of a ferment destroying sugar, 
suggests that in the majority of cases of diabetes the disease is 
probably due to a defect in the production of this necessary 
body.-Observations of Brooks's comet (a 1890), made with the 
great equatorial of Bordeaux Observatory, by MM. Rayet, Picart, 
and Courty. The comet was observed on March 30 and 31, and 
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April 2 and 3.-Eiements and ephemeris of Brooks's comet, by 
M. E. Viennet. Elements have been computed from observa· 
tions at Cambridge, U.S., March 2 I ; Kremsmunster, March 26 ; 
and Paris, March 31.-0bservations of Brooks's comet, made at 
Paris Observatory, by Mdlle. D. Klumpke.-Fundamental 
common property of the two kinds of spectra, lines and bands ; 
distinct characteristics of each of the classes; periodic variations 
to three parameters, by M. H. Deslandres. The facts relating 
to the periodic recurrence of doubles and triplets in spectra were 
previously given by M. Rydberg, and reduced to some simple 
Jaws (Comptes rendus, February 24). It was noted that the lines 
corresponding to doubles and triplets are represented by a function 

of whole numbers of the form N =A _( __ a__) 2 ; where N is 
m+p 

the number of waves; A, a, two constants ; p a constant less 
than one, and m a whole number. This function has for a limit 

the more simple one N = A - ·"-,, which, when A and a have 
Ill"" 

proper values, represents exactly, as was shown by Balmer, the 
unique series of the simple lines of hydrogen. The author states 
that the distribution of bands is in general more complex, the 
complete series of groups being represented by a function of 
three variable parameter>, m, te, p - N = f(n2p") x m2 + Bn2 + 
cj>(P2); where m, n, and p, are whole numbers; B, a constant; 
fand </> some simple functions the study of which is not com· 
pleted. N is a function of three parameters, but in certain 
sp.,ctra it is reduced to two or even one. This distribution de­
pending on three parameters is a distinct characteristic of a band 
spectrum.-On the suppression of halos in photographic plates, 
by MM. Paul and'Prosper Henry. A propos of a communication 
by M. Cornu (Comptes rendus, March 17), the authors note 
that in order to get rid of halos which occur around bright 
stars on an ordinary photographic plate they cover the 
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RuCl3(N0),2KCI, described by M. Joly (Comptes rendus, t. 
cvii. p. 994). It is distinguished from the platinichloride under 
the microscope by its form and by its action on polarized light.­
Glycollic nitrile and the direct synthesis of glycollic acid, by M. 
Louis Henry. The nitrile is formed by the addition of formic 
aldehyde to hydrocyanic acid, HCOH + HCN = CN-CH20H. 
The glycollic nitrile obtained is a very mobile, odourless, colour· 
less liquid·; its density at 12° is 1 'Ioo, it boils at 759 mm. 
pressure at 183° with partial decomposition. By hydrolysis with 
fuming hydrochloric acid, it yields glycollic acid, which may be 
separated as the calcium salt. This, in the opinion of the 
author, is the best method for the preparation of glycollic acid. 
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national Zoological Congress in Paris in 1889, by Prof. F. A. 
Smitt.-A continuation ofthe Report of the Ornithological Com­
mittee, by Prof. F. A. Smitt.-On the results of the recent winter 
expedition for hydrographic researches in S kager Rack, by Prof. S. 
0. Pettersson.-Analytical deduction of the equations of the sur­
faces and lines which are invariants to the generalized substitution 
of Poincare, and some geometrical properties of such invariant 
surfaces and lines, by F. de Brun.-On a special class of singular 
surfaces, by T. Fredholm.-On the solution of a system of linear 
resemblances between an infinite number of unknown quantities, 
by H. von Koch.-On a paper by H. Weber, entitled "Ein 
Beitrag zu Poincare's Theorie der Fuchs'schen Functionen," 
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on the pressure of the blood with inductions of different 
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