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of plants. The whole volume makes a comprehensive text
book of botany possessing many excellent features, and of the 
usefulness of which there can be no question. It is a pity that 
so very many literal errors should have been overlooked while 
the work was passing through the press. The page of errata 
which precedes the contents is not the sort of thing one looks 
for in a new book. 

THE first Bulletin of the Bohemian Academy of Sciencas, 
founded in I89o by the Emperor of Austria, has just been 
issued. It contains no less than twenty-three separate memoirs 
many of which are beautifully illustrated with coloured and other 
plates, amongst which we may specially mention the twelve 
successfully-executed photographs illustrating some bio-chemical 
studies by MM. Kruis and Rayman. There are French, German 
and Italian communications, so that the Bulletin may with 
justice be called "International." Science is very variously 
represented, and we find contributions in the departments of 
mathematics, biology, chen1istry, geology, physics, physiology, 
and bacteriology. The committee of publication is to be con· 
gratulated, not only on the high standard of the original work 
here brought together, but also on the successful manner in 
which they have produced this journal. In addition to the 
plates, the printing and paper are both excellent. 

THE Report of the Council of the Scottish Meteorological 
Society, on March 27, shows that the work of the Society is 
extending. A new station has been established in connection 
with the Society at Kingussie, Inverness-shire, the instruments 
for which were supplied chiefly by Mr. John Anderson. The 
station is under the management of Dr. De Wattville, who 
commenced the observations on January I. The work at the 
two Fen Nevis observatorie>, made both with the eye and 

recording instruments, has been carried on with 
1he same zeal and success as in previous years. Much work 
has been done in the offices in Edinburgh and Fort-William in 
recopying, on daily sheets, the hourly observations of the two 
observatories, in connection with an examination of a compari· 
son of the two sets of observations in their bearings on the 
storms and weather of North- Western Europe. This examina
tion has been recently commenced by Dr. Buchan. The subject 
is divided into these several parts-cyclones; anti-cyclones; small 
differences of temperature between top and bottom, including 
inversions of temperature ; very large differences of tem
perature; great dryness of air at the top ; marked differences of 
wind at top and bottom, both as regards direction and force ; 
relations to reported storms at the lighthouses ; conditions 
under which very diverse readings of the two barometers occur. 
In each of these cases the weather charts of Europe at the time 
are thoroughly examined from variou; points of view. Several 
of the points examined have already been investigated to some 
extent ; but what is now attempted to be done is an inquiry into 
their relations to each other. The importance of the inquiry 
consists in the fact that the high-level station dealt with is 
situated right in the general path of the cyclones of North
Western Europe, whereas the other high-level stations of 
Europe that have been used in simil:n investigations are 
altogether outside that path. Dr. Buchan has a stupendous 
piece of work under way, and we trust that it may soon be 
brought to a successful termination. 

THE additions to the Zoological Society's Gardens during the 
past week include a V ervet Monkey (Cercopithecus la!andii, 9 ) 
from South Africa, presented by Mr. H. W. Weguelin; a 
Rhesus Monkey (Macacus rhesus, 9 ) from India, presented 
by Mr. W. H. Hayner; a Pardine Genet (Genetta pardina) 
from West Africa, presented by Mr. George Danes ; a Palm 
Squirrel (Sciurus palmarum) from India, presented by 
Mrs. Henry Jones; a Short-tailed Wallaby (Halmaturus 
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brackyurus, 9 ) from Queensland, presented by Mrs. L 
Thompson; a Vulpine Phalanger (Phalangista vu!pina, 9} 
from Australia, presented by Master John Simonds; a Bronze
winged Pigeon (Phaps chalcoptera, o) from Australia, pre
sented by Lady Buchan Hepburn; a Grey-brea,ted Parrakeet 
(Bolborhynclzus monackus) from Monte Video, presented by 
Mr. Rowland Ward; an Egyptian Jerboa (Dipus il!gyptius} 
from North Africa, an Oak Dormouse (Myoxus dryas), South 
European, presented by Dr. G. L. Johnson; a Cape Viper 
(Causus rhombeatus) from South Africa, presented by Mr. J. 
E. Matcham ; a Hoolock Gibbon (Hylobates hoolock, o ) from 
Assam, two Gazelles (Gazella dorcas, " 9) from Nubia, an 
Oak Dormouse (Myoxus dryas), South European, deposited;. 
a Brazilian Three-banded Armadillo ( Tolypeutes tricinctus, o} 
from Brazil, a Variegated Bittern (Ardetta involucris), a White
spotted Rail (Rallus maculatus), a Sooty Rail (Rallus 
rythyrkynchus), a Rosy-billed Duck (Metopiana peposaca), 
four Burrowing Owls (Speotyto cunicularia) from South 
America, purchased. 

OUR ASTRONOMICAL COLUMN. 

COMET e I894 (SWIFT).-The general resemblance of the 
orbit of this comet to that of De Vico's, I844 I, was noticed 
very soon after its first appearance (NATURE, vol. li. pp. I32, 
z6o). Mr. Barnard was, fortunately, able to determine the 
place of the comet on five nights at the end of January, when 
it was "most excessively faint and difficult, about 10" to IS" 
in diameter," as seen with the 36-inch refractor. These ob
servations have enabled Dr. Chandler to revise the elements of 
the orbit, and to undertake a discussion of the possible identity 
with the comet of I844 (Astronomical Yournal, No. 338). 
Dr. Chandler points out that in view of the numerous close 
family resemblances among the periodic comets, we can dis· 
tinguish between similarity or identity in the present case only 
by actual calculation of the principal planetary perturbations. 
He has accordingly calculated the perturbations, and he finds 
that " both in direction and approximate amount these changes 
are uniformly of the character required to reconcile the differ
ences between the observed orbits of the comets I844 I and 
e 1894." Some of the results are shown in the following table, 
the elements for the I844 comet being those of Briinnow :-

Longitude of perihelion 
, ,. node ... 

Inclination 
Eccentricity ... 
Period ... 

e 1894 

Before perturb. ObserYed. 

2?8 48 ·6 283 i·s 296 :;4 ·r 
64 20 6o 24 48 40'7 

2 54'9 2 53., 2 57'9 
o'6r765 o·6o282 o'5719 

... 5'466 years ••• s·6•s years ... s·S63 years. 

Dr. Chandler considers this to be "sufficiently demonstrative 
of the high probability of identity to justify a more refined 
calculation at a proper future time." As to future observations 
of the comet, he is not very hopeful. '' The present perihelion 
distance will probably be changed by Jupiter in I897 to one 
considerably beyond the orbit of Mars, so that unless a favour
able reversion of the change of brilliancy which apiJarently 
took place between I844 and I894 should occur, it will in all 
likelihood hereafter be invisible ; at least until, at some future 
approach to the critical point of disturbance near longitude 
I65o, simultaneously with Jupiter, it shall be thrown into a path 
in which, near perihelion, it will be again in reach of our 
telescopes." 

A POSSIBLE NEW SATELLITE OF NEPTUNE.-In the course 
of a series of micrometric measures of the satellites of Uranus 
and Neptune, Prof. Schaeberle observed a suspicious object 
near to Neptune on September 24, I892, when the seeing was 
exceptionally fine (Astronomical yournal, No. 340). The star 
or satellite was so faint that it was near the limit of vision of 
the 36-inch refractor of the Lick Observatory. During an hour 
and forty minutes, the total change of position angle was 2° 
greater than could be accounted for by the geocentric motion of 
the planet with reference to a fixed star, and this strengthens 
the idea that the object observed may have been a second 
satellite. At the time of observation the distance from the 
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planet's centre was 24"·4. Prof. Schaeberle now somewhat re
luctantly publishes these facts in connection with his measures 
of the known satellite, as he has not on any subsequent occasion 
been able to detect any object in the neighbourhood of Neptune 
in apparent orbital motion about the planet. The unusual 
clearness and steadiness of the night of September 24, 1892, 
however, is not considered to have been equalled in the later 
observations. 

PROFESSOR MENDELEEFF ON ARGON. 
AT the meetin!! of the Russian Cbemica1 Society, on March 

14, Prof, Mendeleeff made some interesting remarks on 
the rtlations of argon to the periodic system. His views are 
summed up as follows in a proof-issue of the Proceedings of the 
Society:-

" As regards argon we must consider, first, whether it is a 
chemical individual, or a mixture, and then, whether it is a 
simple or a compound body. The suppo>ition that it be a mix
ture, lies beyon<i all probabilities; it is contradicted by the re· 
searches of Olszewski into the liquefaction and solidification of 
argon. The supposition that it may be a compound has also 
little in its favour. The remarkable inactivity of argon testifies 
in favour of its being a simple body, although there are, of 
course, some aJ,o endowed with the same property 
to some extent. The spectrum of argon, too, is characteristic 
of a simple body. 

"Taking it as a simple body, we must then consider its pos
sible atomic weight, the weight of its molecule being near to 40 
(although, probably, a little over 40, becaus.e of .a slight mix
ture of nitrogen with the argon). The atomic we1ght of argon 
evidently depends upon the number r:f atoms whi_ch its mole:ule 
contains. We must, therefore, cons1der the s!"nes of 
molecular formulre : A, A.,, A3, ••• A,.. 

" Upon the first supposition, A, the atomic weight of argon 
would be about 40, and, like cadmium and mercury, it would 
be a monatomic gas. 

"In favour of this supposition we have the specific heat 
ratio at constant volumes and K, found by Rayleigh 
and Ramsay to be near to I'65, i.e. to the value which is con
sidered as characteristic for monovalent gases. It must, how
ever, be borne in mind tha.t K varies for compound molecules, 
even when these last contam the same numbers of atoms; thus, 
for most bivalent gases (nitrogen, oxygen, &c.) K is near to 
I ·4, while for chlorine it is I '3· This last figure make_s one 
think that K depends not only upon the number of atoms m the 
molecule but also upon chemical energy, that is, upon the 
stock of internal motion which determines the chemical activity 
of a body, and the quantity of which must be relatively great 
with chlorine. If, with the chemically-active chlorine, K is 
notably less than I ·4, we may admit that for the inactive 
argon it is much more than I ·4, even though the molecule of 
argon may contain two or more atoms. . 

"If we admit that the molecule of argon con tams but one 
atom, there is no room for it in the periodic system ; because, 
even if we suppose that its density is much below 20 (although 
this is very unlikely to be the case, and the contrary could rather 
be surmised), and that the atomic weight of argon should fall 
between the atomic weights of chlorine and potassium, the new 
body ough• to be placed in the eighth group of the third series; 
but the existence of an eighth group in this series could hardly 
be admitted. In fact, an eighth group is characteri-tic of the 
large periods ; and it establishes a link the 
elements of the seventh groups of the even stnes, with the 
metallic elements akin to them, of the first groups of the uneven 
series. It appears, therefore, very unlikely that the atomic 
weight of argon might be about 40. 

"Upon the second supposition (A2), its atomic wou!d 
be about 20, and in such a case argon would find Its place 1n 
the eighth group of the second series, i.e. fluorme. But 
the same objections as above could then be ra1sed. Fluorme 
and sodium are, moreover, strikingly unlike to each other. 
However, it must be said in favour of this hypothesis that it 
would have the advantages of analogy, by giving a new eighth 
group to an even series. If we take also into cons!d.eration that 
the typical series are possessed of several pecuhantles, we 
be justified, to some extent, in supposing that the atomic we1ght 
of argon is 20, this hypothesis being already much more 
probable than the former (A = 40). 
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"If we suppose, further, that the molecule of argon contains 
three atoms, its atomic weight would be about I4, and in such 
case we might consider argon as condensed nitrogen, N3• 

There is much to be said in favour of this last hypothesis. 
First of all, the concurrent existence of nitrogen and argon in 
nature ; then, the fact that many of the bright lines of the two 
spectra are very near to each other. Then, again, the in· 
activity of argon would be easily explained, if it originates from 
nitrogen, N 2, with giving up heat. And finally, the fact of its 
having been obtained, though in a relatively small quantity, 
from artificially obtained nitrogen. The supposition of Rayleigh 
and Ramsay, according to which argon has been disengaged in 
this last case from water, is very probable, but at any rate it is 
not yet proved. The hypothesis of argon being condensed 
nitrogen might be tested by means of introducing boron, or 
titanium, into an atmosphere of argon, strongly heated, and 
through which electric sparks would be passed. 

"If we suppose, next, that the molecule of argon contains 
four or five atoms, its atomic weight will be 10, or 8, and in 
such case there is no room for argon in the periodic system. 

" And finally, if we adrmt that its molecule contains six 
atoms, and that its atomic weight is 6·5, we must place it in 
the first series. In such case, it would probably take its place 
in the fifth group. Accordingly, the suppositions that argon is 
condensed nitrogen, N 3, or that, containing si>C atoms in the 
molecule, its place is in the first series of the system, appear to 
be the more probable ones, if it is a pure simple chemical body. 

"From a letter received by D. I. Mendeleeff from Prof. 
Ramsay, it appears that the investigation of argon is being 
continued, and that the body finds its place in the periodic 
system ; but the ultimate results of the researches of the two 
authors, who have brought before chemistry such an important 
new problem, and given it such an exemplary investigation, 
not yet known." 

TERRESTRIAL HELIUM(?). 

WE referred last week to Prof. Ramsay's discovery of another 
new gas obtained from cleveite. The following papers, 

by Prof. Ramsay and Mr. Crookes, on this subject were com 
municated to the Chemical Society at its anniversary meeting. 

Prof. Ramsay's paper was as follows :-
In seeking a clue to compounds of argon, I was led to repeat 

experiments of Hillebrand on cleveite, which, as is known, 
when boiled with weak sulphuric acid, gives off a gas hitherto 
supposed to he nitrogen. This gas proved to be almost free 
from nitrocren; its in a Ptllicker's tuhe showed all the 
prominent" argon lines, and, in addition, a brilliant line close 
to but not coinciding with, the D lines of sodium. There are, 

a number of other lines, of which one in the green
blue is especially prominent. Atmospheric argon shows, 
sides, three lines in the violet which are not to be seen, or, tf 
present, are excessively feeble, in the spe7trum of the from 
cleveite. This suggests that atmosphenc argon contatns, be 
sides argon, some other gas which has as yet not been 
and which may possibly account for the anomalous position of 
argon in its numerical relations with other elements. 

Not having a spectroscope with which accurate measure· 
ments can be made, I sent a tube of the gas to Crookes, 
who ha• identified the yellow line with that of the solar element 
to which the name "Helium" has been given. He has kindly 
undeTtaken to make an exhaustive study of its spectrum. 

I have obtained a considerable quantity of this mixture, and 
hope soon to be able to report its A 
determination of its density prom1ses to be of great mterest. 

The spectrum of the gas was next discussed by Mr. Crookes, 
who said 

By the kindness of Prof. Ramsay I have been to 
examine spectroscopically two Ptliicker tunes filled w1th some of 
the gas obtained from the rare ruineral cleveite. 1 The nitrogen 
had been removed by "sparking." On looking at the spectrum, 
by far the most prominent line was to be a Yt;llow 
one apparently occupying the posthon of the sodmm hnes. 

J Clkveite is a variety of uraninite, chiefly a ura.nate of uranvle, lead. 
and the rare earths. It contains about 13 per cent. o f the rare earths. and 
about 2'5 per cent. of a gas said to be nitrogen. 
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