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be likely to exert a considerable effect on mechanical 
strength, and the observations point to the de
sirability of removing inclusions as completely as 
possible. Mr. A. G. Lobley dealt with the inclusions 
in aluminium, and showed that whilst the metal from 
the reduction furnace contains chiefly particles of 
cryolite, oxide may be found in an entangled form 
in remelted metal. 

Most fluxes are intended to remove oxides, and 
often contain deoxidisers, but a short paper by M. A. 
Portevin described good results obtained in melting 
gun-metal by the use of an oxidising flux containing 
red lead, the action of which is uncertain. Aluminium 
is usually melted without a flux, as no deoxidiser can 
be used, but Dr. W. Rosenhain and Mr. S. L. Archbutt 
described the use of fluorides and chlorides as a flux 
for removing oxide from scrap, and also the process 
of remelting the alloys of aluminium and silicon with 
a flux containing sodium salts, the undoubtedly good 
effect being attributed to the entrance of traces of 
sodium. Perhaps an alternative explanation may be 
suggested. 

In his opening survey of the subject, Prof. C. H .. 
Desch referred to the experiments of Giolitti on the 
influence of manganese on steel, which would seem 
not to be the simple one of deoxidation, but rather 
a specific effect in coagulating the minute suspended 
particles of slag, similar to, although different in 
principle from, the coagulation of a colloid by an 
electrolyte. In this connexion, reference was made 
to the effect of potassium chloride in destroying the 
" fog " of suspended particles which is formed on 
melting lead in contact with lead chloride, and to the 
influence of a small addition of calcium fluoride in 
order to cause the globules of molten magnesium 
formed by the electrolysis of molten carnallite to 
unite. Sir R. Robertson mentioned, as a very striking 
phenomenon of the same kind in another field of 
chemistry, the separation of an otherwise difficultly 
separable emulsion of nitroglycerol and waste acid 
by the addition of a minute quantity of sodium 
fluoride. The phenomena of surface tension, and of 
the concentration of a dissolved substance in a surface 
between two phases, are evidently important in all 
these operations, and investigation in this direction 
appears to be desirable. The only cases which have 
been studied in detail are the electrolytic production 
of aluminium and magnesium, when an additional 
complication presents itself on account of the low 
specific gravity of the metal, causing it to float up if 
the salt bath be increased in density by the addition 
of other substances which may be advantageous in 
reducing the melting point. These special conditions 
have led to a systematic investigation of the change 
of melting point and of the solubility of the oxides 
with variation in the mixture of fluorides or chlorides, 
but no similar study has been made of the slags or 
fluxes used for other metals. 

The steel industry, which was excluded from the 
discussion, but from which several speakers found it 

convenient to draw illustrations, has dealt more 
thoroughly with the question, and the chemical con
stitution of most slags is now largely understood, 
thanks to the admirable work of the Geophysical 
Laboratory of Washington in determining the equi
libria between lime, alumina, magnesia, silica, and 
oxides of iron. A communication by M. B. Bogitch 
dealt with the desulphurising action of bases and 
calcium fluoride, a practice adopted in steel-making 
and applicable to other metals. Mr. ] . Phelps's paper 
described the slags obtained at the Royal Mint in 
melting alloys of silver with nickel and copper, viscous 
slags being more readily removed than those which 
are more fluid. with a roughened vertical 
stirrer is found to collect much of the slag so that 
it can be removed. 

The group of papers on welding showed how em
pirical is the knowledge of this subject at present. 
Communications by Messrs. W. Spraragen, H. Ogden, 
and C. Coulson-Smith described the mixtures of salts 
which have been adopted or recommended for welding 
by means of the arc or of the oxy-acetylene blowpipe, 
from which it appears that there is little to guide the 
metallurgist in such a matter. It is even possible to 
obtain results without any flux equal to those recorded 
when flux has been used. The prevalence of fluorides 
and chlorides in the fluxes intended for use at a low 
temperature, and of silicates and borates in those for 
work at high temperatures, was noticeable in the 
tables given by these authors. 

Mr. T. B. Crow's communication described experi
ments on soft soldering, directed to determining the 
wetting power of the solder on a metal surface alone 
and in the presence of various fluxes. The course of 
the discussion showed that surface tension effects 
were held to be most important in all the operations 
included in the papers, but that little systematic 
work had yet been done in connexion with them. 
The opener pointed out that there is an extensive 
literature on surface tension at high temperatures, 
and that many of the data required by the metallurgist 
actually exist, but the facts have not been collected 
and placed in relation to the conditions of workshop 
practice. When the report of this discussion is 
printed, there will be brought together for the first 
time a quantity of information concerning the 
fusibility of mixtures of salts and the change_s. in 
surface tension brought about by the addttlon 
of another substance, from which some indications 
may be derived as to the most profitable lines of 
research. 

Valuable services are rendered by these discussions, 
which have become such an important part of the 
work of the Faraday Society. In the present instance, 
the discussion has revealed the paucity of information 
on a vitally important technical and such a 
revelation is the first step towards secunng a remedy. 
It is understood that the British Non-Ferrous Metals 
Research Association has work in hand which partly 
covers the ground. 

Broken Hill, New South Wales. 
THE Broken Hill mining district, New South Wales, 

has long presented many problems of excep
tional interest. It is perhaps the most important lead 
and zinc mining district in the world ; the value of 
the minerals raised in the district is said to exceed 
ur,soo,oool., approximately one-fourth of which has 
been paid in dividends. The greater part of this has 
been derived from one line of lode only, the Broken 
Hill Lode, 3! miles in length, which has yielded about 
32 million tons of ore, whilst the ore reserves exceed 
another I 3 million tons. The geology of the district 
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and the nature of the lode itself have both given rise 
to numerous discussions and differences of opinion 
among geologists. 

In 1894, the Geological Survey of New South Wales 
issued a Memoir on this same district by Mr. J. B. 
] acquet, which was the first authoritative to 
give a detailed account of the geology of the dtstnct. 
The present report 1 is .a most elaborat_e one, is 
illustrated by a large senes of accompanymg geologtcal 

' Memoirs of the Geological Survey of New South Wales. No.8. Geology 
of the Broken Hill District. By E. C. Andrews. 
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maps. It appears to controvert the theory first put 
forward by Mr. E. F. Pittman, that the Broken Hill 
lode was a true saddle reef analogous to those in 
Bendigo, the deposit being now recognised as a typical 
replacement deposit, though the geological features 
are highly complex. The main stratified rocks are 
the so-called Willyama schists, being sillimanite and 
mica schists with garnet in places. These rocks 
underwent extensive folding and were subjected to a 
series of intrusions of igneous rocks, the first being the 
so-called footwall gneiss and granulite followed by 
augen-gneiss, then by basic rocks mainly amphi
bolites and gabbros, and finally pegmatite. Simul
taneously with these igneous intrusions came excess
ive folding, crushing, and compression, setting up 
various forms of strain in which the weaker rocks 
were dragged against stronger ones, producing ex
cessive crushing, whilst strains and rock flowage and 
actual dislocations also occprred. At the close of this 
period, emanations from the igneous rocks appear to 
have risen along the zones of strain, and the products 
of these were deposited within and near the harder 
contorted rocks. The rising emanations do not 
appear to have affected the strained schists below the 
shattered cj.rag-folded zones, and in these zones the 
emanations in question produced a series of replace
ment deposits. Mr. Andrews sums up his views in 
the following sentence : " From an economic point of 
view, the Broken Hill Lode is a replacement merely 
of a complex fold." 

The memoir is profusely illustrated, and contains 
detailed accounts of the various mines, together with 
information as to the methods of mining and of ore 
treatment. There is also some discussion of the sub
ordinate industries connected with the mining and 
smelting operations, whilst important sections have 
been contributed on the mineralogy and petrology of 
the district, with a number of analyses of the more 
important rocks and minerals. 

University and Educational Intelligence. 

CAMBRIDGE.-The Balfour Zoological Library has 
just received a collection of 400 volumes, which 
formed the research library of the late Mr. Henry 
Roughton Hogg of Christ's College. Seventy-five of 
these volumes deal with the spiders and related 
groups. These books were given by Mrs. Hogg to 
Christ's College, and have been transferred with her 
consent to the Balfour Departmental Library. 

The Local Examinations and Lectures Syndicate 
has presented a report to the Senate urging the 
formation by October r of a new Board to manage 
the Local Lectures and the Tutorial Classes. It is 
proposed that ten members of the Syndicate shall be 
members of the Senate, five others shall be elected by 
the Senate on the nomination of the Cambridge 
Local Centres' Union, and five on the nomination of 
the Workers' Educational Association. 

The fourth report of the Board of Research Studies 
provides interesting reading. The numbers of re
search students at the end of the first four years have 
been 72, 143, 179, and 206. In the last academical 
year 22 students obtained the degree of Ph.D., 5 that 
of M.Sc., and r that of M.Litt. The number of Cam
bridge graduates among the research students con
tinues to increase, the proportion to the whole number 
remaining about one-third. Trinity, Emmanuel, and 
Gonville and Caius Colleges have the largest number 
of such students. The departments of physics, 
chemistry, biochemistry, and botany have the largest 
number of students on the scientific side, history on 
the literary side. 
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LoNDON.- Applications for Ramsay Memorial 
Fellowships for chemical research (one limited to 
candidates educated in Glasgow) will be considered at 
the end of June. The annual value of each fellowship 
will be 250!., to which may be added not more than 
sol. for expenses. The fellowships are normally 
tenable for two years, but may be extended for a third 
year. Applications must be received by June 14 by 
the Secretary, Ramsay Memorial Fellowship Trust, 
University College, Gower Street, W.C.r. 

Applications for grants from the Thomas Smythe 
Hughes Medical Research Fund for assisting medical 
research, accompanied by the names and addresses 
of two references, must reach the Academic Registrar, 
University of London, South Kensington, S.W.7, 
by June rs. 

THE Toronto correspondent of the Times states 
that Sir William Mulock has been unanimously elected 
to succeed the late Sir Edmund Walker as Chancellor 
of the University of Toronto. 

JuNIOR Beit Memorial Fellowships for medical 
research, not more than ten in number, will be 
awarded in July next. They will be for three years, 
and the annual value of each is 350l. Forms of appli
cation and information respecting the fellowships may 
be obtained by written application addressed to Sir 
James K. Fowler, Beit Memorial Fellowships for 
Medical Research, 35 Clarges Street, W.r. 

THE award of the Dr. Edith Pechey Phipson post
graduate scholarship will be made in June by the 
Council of the London (Royal Free Hospital) School 
of Medicine for Women. The scholarship is of the 
annual value of root., tenable for not more than three 
years, and open to all medical women, preferably 
coming from India, or going to work in India, for 
assistance in post-graduate study. Further par
ticulars may be had from the Warden and Secretary 
of the School, 8 Hunter Street, W.C.r. Applications 
for the scholarship must be received by May 31. 

THE annual conference of the Universities of Great 
Britain and Ireland will be held at the British Empire 
Exhibition, Wembley, on Saturday, May ro. The 
morning session will be devoted to discussion of 
the directions in which universities might profitably 
develop, at the present time, were funds available, 
and the Ph.D. degree as an encouragement to higher 
study and research. The subjects for the afternoon 
session are universities and research in relation to 
the development of the natural resources and the 
industries of the Empire, and the interchange of 
university teachers and students within the Empire. 

THE Rockefeller Medical Fellowships for the 
academic year 1924-1925 will be awarded by the 
Medical Research Council in June, and applications 
should be lodged with the Council not later than May 
31. These fellowships are provided from a fund en
trusted by the Rockefeller Foundation to the Medical 
Research Council, and they are awarded to graduates 
who have had some training in research work in 
the primary sciences of medicine or in clinical medicine 
or surgery, and are likely to profit by a period of 
work at a university or other chosen centre in the 
United States before taking up positions for higher 
teaching or research in the British Isles. A fellow
ship will have the value of not less than 350!. a 
year, with additional allowances for married men 
and also for travelling expenses. Full particulars 
and forms of application are obtainable from the 
Secretary, Medical Research Council, 15 York 
Buildings, Adelphi, London, W.C.2. 
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