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working of the furnaces; the gases must escape at 
the lowest temperature which will retain the mercury 
as vapour, and the hot spent ore must be used to heat 
the air-supply of the furnaces. As illustrating the 
difficulty of retaining the metal, it is mentioned that 
at the New Almaden mine in California, 2ooo flasks 
(135,ooo lb.) of mercury were taken from the ground 
under one of the furnaces, the metal having pene
trated 27 ft. to bedrock. 

The Engineer for December 5 contains an account 
of the motor ship Arum, launched last week from the 
yard of the builders, Messrs. Swan, Hunter and vVig
ham Richardsons, Ltd. This vessel is an addition to 
the comparatively small number of motor ships of 
which both hull and engines have been built in this 
countrv. Her dimensions are 360 ft. length over all, 
by 47. ft. beam, by 27 ft. moulded depth; she is to 
carry about 56oo tons dead weight on a draught of 
2 r ft. 6 in. The main engines, built by the same 
firm, consist of a pair of four-cylinder two-cycle rever
sible Diesel engines, designed for I 150 brake-horse
power at 135 revolutions per minute; the speed will 
be about ro 5 knots. The vessel has been built to 
the order of Sir Marcus Samuel for the carrying of 
general cargo, and is to trade to the Persian Gulf. 
Oil from the Persian oil wells is to be employed, a 
favourable ten years' contract having been secured for 
the supply of Sir Marcus Samuel's fleet. 

AN illustrated article in Engineering for December 5 
on the channel steamer Paris gives some up-to-date 
information regarding the development of geared 
turbines. Absence of wear, freedom from noise, 
durability, and low frictional loss have been 
The loss due to transmission and reduction with 
double helical wheels is under 2 per cent., whereas 
in the hydraulic and electrical systems it is quite five 
times as great. It has been contended that the \Vindage 
loss in the running idle of the astern turbines partly 
nullifies this advantage; as the astern turbines revolve 
in the vacuum of the condenser, the losses for them 
amount to only o·s per cent. Accounting also for the 
loss due to the thrust-block associated with geared 
turbines, the mechanical gearing gives an efficiency of 
about 97 per cent. as compared with about 90 per 
cent. in other systems. In the Paris, the power 
trr-nsmitted through two gear-wheels is I4,ooo shaft
horse-power. It is but four years since the first use 
of such gearing, and to-day there are 435,450 horse
power completed or under construction. 

THE 1913 issue of "The Year-Book of the Scien
tific and Learned Societies of Great Britain and Ire
land " has been published by Messrs. Charles Griffin 
and Co., Ltd., at the price of 7s. 6d. It will be 
remembered this useful annual publication is compiled 
from official sources, and it is appropriately described 
on the title-page as a record of the work done in 
science, literature, and art during the session 1912-13 
by numerous societies and Government institutions. 
We notice in the case of the British Association that 
though particulars are given of the meeting held at 
Dundee in September, 1912, no information about the 
Birmingham meeting of September last is included. 
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OUR ASTRONOMICAL COLUMN. 
THE STRUCTURE OF THE UNIVERSE.-The November 

issue of Sci entia contains an article by Prof. J. C. 
Kapteyn, entitled "On the Structure of the Universe," 
which should be read by all those who wish to obtain 
the most modern view of this most fascinating 
problem. It was Prof. Kapteyn who, in 1904, first 
determined the elements of the two star streams, and 
since then a great advance has been made in extend
ing our knowledge in this direction. In the present 
article, and, it may be added, it is written in a very 
clear and concise manner, he places before the reader 
the general natuce ot the problem, and step by step 
he points out how the various researches of many 
observers are coordinated and brought to bear in 
concentrated form on the question of the structure of 
the universe. The subject being so vast, he confines 
himself here mainly to that portion concerned with 
star-streaming, and considers the questions, What has 
the discovery of star-streaming done, and, What does 
it promise to do for the solution of the problems (r) 
that of the distance, and (2) that of the history or 
evolution of the stellar system. Prof. Kapteyn utilises 
a modified form of Secchi's stellar classification, and 
states that there is much evidence to show that this 
classification is a natural one, and that the order of 
evolution is as follows :-The helium stars being those 
of recent birth, while we come to older and older stars 
in passing from the helium stars to the stars of the 
first, then to those of the second, and finally to those 
of the third type. 

In speaking of the spectra of such groups of stars 
as the Hyades, Pleiades, Ursa Major group, &c., he 
says :-"The groups that do not now contain any 
helium stars must have contained them formerly in 
great numbers. Going back in time still further, these 
helium stars must have been generated from some other 
matter, probably nebulous matter. Therefore in a 
remote past the groups of the Hyades and Ursa Major 
must have been full of nebula. So far as I know there 
is no trace of nebulosity now. So there must have 
been an epoch in the past that nebulous matter was 
exhausted, had probably all gone to the formation of 
stars." 

jOCRNAL OF THE ROYAL :\STRO/\OMICAL SOCIETY OF 
CANADA.-In the September to October number of the 
Journal of the R.A.S. of Canada, Mr. H. B. Colliel
writes on meteorites, and after giving a brief sum
mary of early falls, he refers in greater detail to the 
"Cape York" meteorites brought by Peary from 
Greenland, and to the "Williamette " meteorite found 
nineteen miles south of Portland, Oregon. A ven· 
excellent translation from Ciel et Terre of a most 
interesting article by G. van Biesbroeck on the astro
nomical works of Olaus Roemer, the discoverer of 
the velocity of the transmission of light, is printed. 
The fire at Copenhagen in 1728 destroyed most of 
Roemer's manuscripts, but a portfolio bearing the 
inscription "Adversaria," survived, and has recently 
been published by the Danish Society of Sciences. 
Valuable historical facts were contained in it, and 
are here describedo The subject of the boundary sur
vey between Canada and the United States east of 
the St. Lawrence is dealt with by Mr. T. Fawcett, 
and he describes the part Airy took in the arrange
ments for the carrying out of the necessary astro
nomical work which such a survey demanded. A 
description is also given of the methods employed on 
that occasion (r842) by the British and American 
parties. 

NEw NEBULA!: A:-<D VARIABLE STARs.-In No. 4697 
of the Astronomische Nachrichten, Mr. C. R. 
D 'Esterre describes an object the abnormal behaviour 
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of which marks it as one of exceptional interest. H e 
describes it as a new variable star or noYa, and its 
positions for two epochs were (r8ss), R.A. 22h. 56·3m., 
dec. +58° 52'; (1900), 22h. s8·I+S9° 6·3'· The long 
period of brightness of the star and rapid decline 
suggest, as he says, that "we may be dealing with 
the later stages in the history of a nova." Two charts 
taken on September 3, 19II, and August 25, I9I3, 
exhibit marked changes in its maj!nitude. The same 
writer directs attention to some new nebui<E in the 
region of I Cassiopei<E. Dr. R. Furuhjelm, of the 
Helsingfors Observatory, describes two new variables, 
both of which have amplitudes of at least three mag
nirudes. He proposes to continue to observe these 
objects to secure correct determinations of their 
periods. 

WATTS'S INDEX OF another series of 
appendices to this most valuable compilation of wave
length data has been commenced by the publication of 
Appendix V. This part begins with the spectrum of 
the electric spark in air and extends to that of chlorine. 
The additions include measures of the spectra of the 
elements Aldebaranium, Cassiopeium, and Beryllium 
(band spectrum). Among spectra of compounds Olm
sted's data for calcium hydride and Fowler's carbon 
oxide spectra find a place. Perhaps it is not too late 
to make the suggestion that the policy of giving, in 
the briefest possible manner, a n indication of the con
tents of the papers referred to be extended to include 
all references in forthcomin g appendices. 
- -

SECULAR DESICCATION OF THE EARTH. 

ON Monday, December 8, Prof. J. W. Gregory 
read a paper before the Royal Geographical 

Society, entitled "Is the Earth Drying Up?" The 
question is naturally one to which a definite affirma
tive or negative answer cannot be given owing to the 
rE· Iatively short period during which exact scientific 
measurements of precipitation have been made. The 
evidence is principally arch<Eological, botanical, and 
geologica l, supplemented for some countries by historic 
records of population_ P rof. Gregory put before the 
society the views of different investigators, and sub
jected them to a critical examination, confining him
self to changes in historical times, and making no 
pretence at dealing with the g reat changes of climate 
of geological epochs, othe;- than to indicate the glaciers 
of north-west Europe as the probable cause of the 
moister Mediterranean climate of prehistoric times. 

There are, roughly speaking, three fo1·ms of the 
desiccation theory. Prince Kropotkin maintains that 
there is a world-wide tendency towards drought. 
Prof. Ellsworth Huntington believes that the most 
important changes are pulsatory, the climate being 
now drier, now moister, but in the long run becoming 
generally drier. Mr. R. Thirlmere holds that the 
climate varies in great cycles, each of which may 
extend over 2ooo years or more, and that we are at 
present in a cooling world. Prof. Gregory examined 
the evidence from different countries in its bearing on 
these theories, and showed the results of his examina
tion on a map, from which it appears that there has 
probably been desiccation in historic times in Central 
Asia, Arabia, Mexico, and South America; increased 
prl•cipitation in the United States of America, Green
land, Sweden, Roumania, and Nigeria, and no appre
ciable change in Palestine, northern Africa, China, 
Australia, and by the Caspian Sea. He deduces that, 
though there may be local variations, there is no 
progressive world-wide change to support the theory 
of a universal drought. A priori it might be affirmed 
that no appreciable universal change could occur with
out a corresponding considerable change in the dis-

NO. 2 302, VOL. 92 J 

tribution of land and water, or in the intensity of 
solar radia tion. The changes in the former have been 
small in historic times, and though no direct evidence 
of solar intensity is available, the records of tempera
ture and of plant life indicate that its fluctuations 
are probably confined to the short period variations 
found by the observers of the Smithsonian Astro-
physical Observatory. . . . 

The strongest support for the desrccatwn theory 1s 
derived from Central Asia, where the evidence, though 
not conclusive, largely owing to the alternative ex
planation of blown sand, is sufficiently convincing to 
have won over the majority of the travellers who ha,·e 
visited that region. E. G. 

ASTRONOMY IN SOUTH AFRICA. 

A \'ERY interestirg address was given by 
Dr. A. W. Roberts, as president of the South 

African Association fo: th;, 1\clvancement of 
Science, at Lourenc;;o Marques on July 7. Dr. 
Roberts dwelt for the main part on the progress made 
in astronomy by South African workers during the 
past century, but he claims pardon for omissions when 
such a large scope of work has to be considered. He 
sums up the work of astronomical science in late 
years as circling round three great problems, namely 
the distance of the stars, the movements of the stars, 
and the structure and evolution of the stars. These 
three lines, he points out, all converge in one great 
question, namely the constitution, history, and cosmo
graphy of the universe as a whole. In reading his 
address, which is published in The South African 
journal of Science (vol. x., No. 2, October) one is 
struck by the great part that has been played by 
astronom ers in South Africa. To use the president's 
own words:-" It was at the Cape that a sounding 
line was first thrown across the stellar space. It was 
at the Cape that the idea of stellar photography was 
born, grew up, and reached maturity. It was at the 
Cape, or perhaps by the results obtained at the Cape, 
that the first vision was got of those wonderful 
streams of stars that sweep majestically through our 
universe. It was at the Cape that the classical dis
tance of the sun was reached ... that the first 
accurate parallax of the moon, and, later on, its 
weight, was determined ... that the most refined 
measures of stellar distance have been secured." Dr. 
Roberts tells the story of how-twenty years ago-he 
had in purpose the determination of the position of 
the solar apex from the proper motions in Stone's 
catalogue. "I went," he said, "over my postulates 
with Gill, and was vehemently assured I was basing 
my equations on wrong premises. ' How do you 
know that the stars move haphazard? ' he demanded. 
I did not know! 'They may be moving in streams; 
the whole universe may be a big whirlpool! '" The 
record of the past work of South Africa in astronomy 
is great, and a high standard has been set for the 
present and future astronomers there. 

THE ORIGIN OF ARGENTINE HORSES. 
J N the Anales of the Buenos Aires Museum for 19I2 

(vol. xii.) Seiior Cardoso adduced evidence to show 
that the story of the origin of Arg-entine horses from 
Spanish horses imported by Don Pedro de Mendoza 
in I535 or I,536 is a myth, and that the former are 
really descended from the Pleistocene Equus rectidens 
and E. cur71idens, and existed in the interior of the 
country at the time of the Spanish conquest. This 
opinion is disputed in the Revue generale des Sciwces 
of October' IS by Dr. Trouessart, who points out that 
the statement of wild horses having been seen by 
Sebastian Cabot in I 53 I is based on the figure of a 
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