
©1891 Nature Publishing Group

NATURE [juNE II, 1891 

hydrogen over zinc heated to whiteness in a porcelain tube in a 
Schlosing furnace. When the tube, which is allowed to cool in 
the stream of gas, is broken, immediately beyond th c: portion 
which has heen heated in the furnace a beautiful sublimate of 
crystals of wurtzite is found. They consist of well-<leveloped 
hexagonal prisms, somewhat transparent and of a yellow colour, 
exhibiting, according to Prof. Groth, their hemimorphic nature 
in n most decided manner. In a similar way also Dr. Lorenz 
has artificially prepared greenockite, sulphide of cadmium, 
CdS. This synthesis is perhaps the easiest of all to effect, and 
it may readily be conducted in an ordinary combmtion-tube. 
The metallic cadmium is placed in a porcelain boat, and com
mences to react with the sulphuretted hydrogen at a temperature 
just below its boiling-point. As soon as this temperature is 
attained, the porcelain boat and the portion of the tube beyond 
it l:ecome covered with magnificent long yellow skewer-like 
crystals of greenockite, which Prof. Groth finds to he of two 
kinds, hexagonal prisms isomorphous with troilite and wurtzite, 
and a new form of greenockite consisting of monoclinic crystals. 
Dr. Lorenz has further artificially prepared millerite, the sulphide 
of nickel, NiS, by the same method, obtaining in this case very 
minute but undoubtedly hexagonal crystals isomorphous with 
the three other sulphides above described. 

THE additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (Macaws cyttomolgus 'i' ) 
from India, presented by Mr. Walter Fraser; a Rhesus Monkey 
(Macacus r!tesus 'i' ) from India, presented by Colonel Beresford; 
a Great Black-headed Gull (Lams £clttllyai!tus) from the Persian 
Gulf, four Macqueen's Bustards (Houbm·a macqueeni <i <i 'i' 'i') 
from Western Asia, three Chaplin Crows (Corvus cape!lanus) 
from Persia, presented by Mr. B. T. Ffinch, C.M.Z.S.; a 
Diamond Snake (Morelia spi!otes) from New South Wales, 
presented hy Mr. J. Hellberg; a Common Viper ( Vipera bents) 
from Hampshire, presented by Mr. W. H. B. Pain ; two 
Piapecs ( Ptilostomus smega!ensis) from West Africa, pucchased ; 
a Collared Fruit Bat ( Cynonycteris col!aris), four N onh African 
Jackals (Canis antllus), two Partridge Bronze-win;.; Pigeons 
( Ceopllaps scripta), bred in the Gardens. 

OUN ASTRONOMICAL COLUMN 
THE SPECTRA OF DOU BLE STARS.-A note on "The Dis

covery of Double Stars by means of their Spectra" is contributed 
by Prof. E. C. Pickering to A stronomisclle Nac!wicMen, No. 3034. 
When the components of a close binary system have similar 
spectra, relative orbital motion in the line pf sight may cause a 
periodic doubling of the lines. But if the spectra be not similar 
any Jines common to both ought to be conspicuously strong, and, 
provided the components have not equal and opposite velocities in 
the line of sight, ought also to he displaced with reference to 
other lines. Thus, if one component of a clooe binary system 
has a Group V. spectrum, like our sun, and the other a Group 
IV. spectruw, in which >trongly marked hydrogen lines is the 
main feature, the resulting spectrum will have a composite 
character, and careful mea>uremenrs should >how that the position 
of the hydrogrn line is periodically displaced when eompared 
with the lines characteristic of the solar-type spectrum. a Canis 
Majoris is the b rightest star having this composite spectrum, and 
the wave-length of the hydrogen line G, derived from a com
parison with three lines of greater and three .lines of smaller 
wave-length, was 434·o9, which exceeds that derived from the 
solar spectrum by o·o3. Similar measures of the hydrogen line 
/t. gave a wave-length of 410·22, which also exceeds that in the 
so lar spectrum hy o·o3. From this displacement it would 
appear that if the phenomenon is due to the relative motion of a 
foint component, it is receding at the rate of 20 kil -1metres p er 
;econd, as compared with the bright component. An examina· 
tion shows that the following stars have the spectrum 
referred to : 1' Andromedre, H. P. 650, • Boot is, a s,:orpii, and 
{3 Cygni, all of which are known to be double; also " Persei, 
( Anrigre, ll Sagittarii, 31 Cygni, and /3 Capricorni . In the 
cases of the last two, the spectra of the distant comp<tnions are 
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distinctly separated from those of the chief sta rs. Although the 
strong hydrogen lines in the spectra investigated may be due to 
the presence of a faint companion, their intensity may al>o be 
due to many other caU' fS. Thus, the strong hydrogen lines in 
the solar spectrum are not due to the integration of the spectrum 
of the sun and that of a companion. It is necessary, therefore, 
to determine whether the displacement is subject to a periodic 
variation or not, in order to test this method of discovering close 
binaries. 

THE PERSE!D RADIA:"<T.-At the St. Petersburg Academy 
of Sciences, on April 22, M. Bredichin concluded, from the 
meteor observations made at Pulkova by ten astronomers in 
August 1890, "Ie courant des aerolithes n'est pas delimite par 
un point ou un petit rond, mai:; presente une surface considerable 
parsemee de radiants." 

-----------·----·--- -------- - - ---

THE FLORA OF DIAMOND ISLAND. 

DIAMOND ISLAND is situated at the mouth of the Bassein 
River, in the Indian Ocean, about five miles from Pagoda 

Point and eight miles from Cape Negrais, and in about 16° N. 
laL It is of sandstone formation, somewhat exceeds a square 
mile in area, being about twice as long as broad, and the central 
part is a kind of plateau 6o feet or so above · the level of the 
sea. With the exception of a small clearing for a telegraph 
station, the island is densely wooded down to the sea, but there 
is no mangrove belt on any part of the sandy coast, unless it 
be considered as represented by a few patches of Avicmnia 
o/Jicinalis. Thus is the island described, though in greater 
detail, by Dr. D. Prain, Curator of the Herbarium of the Royal 
Botanic Garden, Calcutta, who has visited the island in H.M. 
Indian Marine Survey steamer I11vestigator, commanded by R. 
F. Hoskyn, R.N. Dr. Prain has published an elaborate ana
lytical account of the flora in the Journal of the Asiatic Society 
of Bengal. He collected eighty-six species of flowering plants, 
three ferns, and four funguses, among which there was not a 
single novelty. The enumeration includes a number of culti
vated plants, among them the coco· nut palm ; but these are all of 
recent introduction. It is supposed that the island was not pre
vic.usly whabitecl, and therefore that the vegetation of the dense 
wood overspreading the island. is quite natural. The most in
teresting fact brought out is the evident affinity with the some
what distant Andaman flora, pointing to a former connection. 
The Report is also valuable to the student of plant-distribution 
for the details it contains of the habitats and relative frequency 
of the component species of the vege tation. 

W. BOTTING HEMSLEY. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE,-Lord Walsingham, F.R.S., the High Steward 
elect, has issued a letter of thanks to the Senate, in which he 
promises to maintain the highest tradi1ions of "our beloved 
University." 

\V. M. Hicks, F.R.S., late Fellow of St. John's College, and 
Principal of Firth College, Sheffield, has been approved for the 
degree of Doctor in Science. Dr. Hick> is the author of many 
im rortant memoirs in mathematical physics, and of an approved 
text-book of dynamics. 

Prof. Newton has been appointed a Manager of the Balfour 
Studentship Fund for five years. 

A. H . L. Newstead, Scholar of Christ's, and E. W. Mac
Bride, Scholar of St. John's, and President of the Union Society, 
have nominated for research work at the Naples Zoological 
Station. 

The Syndicate appointed for the purpose have selected a site 
for the Sedgwick Memorial Museum on the old Botanic Garden 
area, with a to Downing Street. The proposed Museum 
will lie between the new Chemical Laboratory and the old 
Anatomical School, and complete one quadrangle of the new 
Museums group. 

The following distinguished persons are proposed recipients 
of honorary degrees on June 16 :-Lord Walsingham, F.R.S., 
the Marquis of Dufferin and Ava, K. P., G. C. B., Prof. Rudolf 
von Gneist, of Berlin, Sir Alfred Lyall, K.C.B., Sir Archibald 
Geikie, F.R.S., Antonin Dvol-ak, Prof. Karl Weierstrass, of 
Berlin, A. H. Taine, member of the French Academy, Dr. 
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Elias Metschnikoff, Director of the Paris P'lsteur Institu te, Prof. 
W. H. Flower, C. B., F.R.S., and Mr. W. E. II. Le:ky. 

Delegates from the seventh International Congress of Hygiene 
and Demography will be received by the Vice-Chancellor in the 
Senate House on Saturday, Aui:uSt 15. 

The Museums Association hold their annual meeting in July 
in the buildings lately erected for the departments of Anatomy 
and Physiology. 

Prof. Foster is appointed by the University a Member of 
Council of the Marine Biological Association. 

The reference to the Syndicate on the question of Greek in 
the Previous Examination has been enlarged to include Latin 
also, and will be decided on by the Senate early in the October 
term. An animated discussion on the quest ion took place in 
the Arts School, in which the claims of modern (non-classical ) 
education for consideration by the University were strongly put 
forward by men of the highest classical distinction. 

Mr. J. N. Keynes, the Secretary for the Local Examinaliom, 
has been approved for the degree of Doctor in Science. 

An election to an Isaac Newton Studentship will take place in 
October. The value is £zoo a year for three years from April 
15, 1891. Candidates are to send their names and testimonials 
to the Vice-Chancellor between October I and 10. 

It is proposed to affiliate the University to the University of 
Adelaide, South Australia. 

The General Board of Studies propose that Dr. Ruhemann, 
hitherto As,istant to Prof. Dewar, shall be appointed a Univer
sity Lecturer in Organic Chemistry. 

A room in the new Physiological Laboratory is to be set aside 
for Psychophysics, and a grant of £So for instruments is 
recommended by the General Board. 

The Annual Report of the University Observatory contains a 
good record of work done and in progress. Prof. Adams is to 
be congratulated on the satisfactory way in which, notwith
standing his long and severe illness, the Observatory has been 
conducted. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, May 14.-" On the Theory of Electro-
dynamics." By J. Lumor, Fe \low of St. John's College, 
Cam1ridge. Communicated by Prof. J. J. Thomson, F.R.S. 

The electrical ideas of Clerk Maxwell, which were cultivated 
partly in relation to mechanical models of electrodynamic action, 
led him to the general principle that electrical currents always 
flow round complete circuits. 

When this principle of circuital currents is postulated, the 
theory of electrodynamics is reduced to the Ampere-Neumann 

of complete circuits, of which the truth has been fully 
establtshed. It leads, as shown by Maxwell, to the propagation 
of electrical action in dielectric media by waves of trans verse 
electric displacement, which have the intimate relations tow aves 
of light that are now well known. 

The problem of determining how far these remarkable con
clusions will still hold good when a more general view of the 
nature of dielectric polarization is assumed was considered by 
von Helmholtz in a series of memoirs. 

The most general conception of the polarization of a medittm 
which has bee.n formed is the Poisson theory of magnetization. 
The magnetized element, whether actually produced by the 
orientation of polar molecules, or otherwise, may be mathe
matically considered to be formed by the di<placement of a 
quantity of ideal magnetic matter from its negative to its posi
tive pole, thereby producing defect at the one end, and excess 
at the other end. The element is defined magnetically by its 
moment, which is the product of the displaced quantity and the 
dis_tance through which it is_ displaced. . The displacement per 
umt volume, measured by thts product, IS equal to the magnetic 
moment per unit volume, whether the magnetized m"'lecules fill 
up the whole of that volume or are a sy;tem of discrete particles 
with unoccupied space between them. 
. In the analogue we replace ideal magnetic matter by 
1deal electnc matttr; the displacement thus measured consti
tutes the electric displacement, and its rate of change per unit 
time represents the displacement current in the dielectric. \Ve 
have to consider whether a d•splacement current of this type suf
fices to make all electric currents circuital ; and it will be suffi
cient and convenient to examine the case of a condenser which 
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is charged through a wire connecting its two plates. In the 
first pl:tce, this notion of electric displacement leads to the same 
distributi on of potential between the plates as the ordinary one, 
adopted by Maxwell; for in the theory of induced magnetism 
there occurs a vector quantity of circuital character, the mag-

. netic induction of Maxwell, of which the components are 
-p.(dVfdx), -p.(dV/dy), -p.(dVfdz), and which, therefore, 
eads to the characteri;tic equation of the potential 

ri ( 1'- + _d_ ( 1'- d_v_) + _'i_ ( 1'- <!_V_) = o, 
d. ,· dx dy dy dz dz 

corresponding to the one given above. If the displacement in 
the dielect ric is -t<(dVfdy) , -t<(d Vfdz), then 

1'- = I + 4""'· 
The d isplacement in a unit cube may, of course, be considered 

as a displacement acros; the opposite faces of the cube. 
. Now, considering the case of a plane condenser, let F be the 

electric fnrce in the dielectric between the plates; then the 
displacement is t<F. Let rr be the surface density of the charge 
conducted to a plate ; then the effective electrification along 
that plate will be of surface density u' = u - 1<F; therefore, 
by Coulomb's principle, 

F = 4""' 
== 47r(<T - KF); 

so that 

u == = t<F + -1--F. 
471' 471' 

Thus the current is not Gircuital, but there is an excess of the 
surface <len •ity conducted to the surface over the displacement 
current from the surface, which is equal to F /4,.· 

The specific inductive capacity, as determinecl by static experi
ments on capacity, is here measured by p., the coefficient in the 
expression for u. 

In addition to this discontinuity at the face of a condenser 
plate, the induction in the mass of the dielectric will not be 
circuital unless the electric force is itself circuital, which it is 
not in the general form of the electrudynamic theory. 

The most general type of electrodynamic relations which is 
consistent with the established theory of complete circuits, is 
discussed on the basis of von Helmholtz's work, hut with 
avoidance of certain restricting conditions introduced by him, 
the chief conclusion being as follows: 

In a complete circuit the one thing essential to the established 
theory is that the electric force integrated round the circuit should 
be eqn nl to the time rate of change of the magnetic induction 
through it, and, therefore, have an ascertainable value, though 
its distribution round the circuit is a subject of hypothesis. The 
conclusion that waves of transverse displacement will be propa-

gated in a dielectric with velocity K1 will hold good if we 
assume •tnY form whatever for the electric force which does not 
violate this one relation, and also assume an electrostatic 
polarization of the medium, equal at each point to the electric 
force multiplied by a conotant Kd4"· 

The incrtased generality which can be imparted to the theory 
merely leads to various modes of propagatton of a condensa
tional wave. 

If K2 denote the specific inductive capacity of the medium, 
measure1l in static units, this polarization constant K1 is equal 
to K 2 - 1 ; and the velocity of the transverse waves is the 
ratio of the electric units of quantity in a medium of unit induc-

tive capacity multiplied by the static value of K 1 - !_ The cor
respondence of the refractive index for the simpler media with 

1 

K 2-', as well as direct measures of the relative velocities of 
electric waves in other media, give for the value of this velocity 

the same ratio multiplied by K 0 - ! . These values can be recon
ciled only by the hmitmg form of the th eory of polarization 
which is equivalent to Maxwell's theory. 

May :8.-" On the Anatomy and Physiology of Protopterus 
amucte1,s." By \V. N. Parker, Ph.D., F.Z.S., Professor of 
Biology in University College, Cardiff. Communicated by 
W. H. F lower, F.R.S. · 

The work which has resulted in the prese nt paper was begun 
in Freiburg in the summer of 1888, when the author was for
tunate enough, owing to the generosity of Prof. Wiedersheim, 
to obtain a number of fre>h specimens for examination. As so 
many interesting points presented themselves at an early stage 
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