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material for sound inferences from the experience of 
this scheme, it is necessary to examine the records 
in sections. For the purpose of analysis here, the 
only awards taken into account are those concerning 
science and medicine. The awards classed under the 
general heading medicine are included, since they are 
simply those in respect of the sciences which in the 
universities are classed as in the Faculty of Medicine. 

Examination of scholarship awards in the latest 
three years of the " Record " . shows that of first 
awards there were, in I922, I6 in science and 4 in 
medicine, but 4 of the science awards were resigned; 
in r 92 I, I 3 in science and 3 in medicine, and I of 
these science awards was resigned ; in I920, ro in 
science and 2 in medicine, but I in science and I in 
medicine were resigned. The " Record" gives 
definite information as to 6 of the 7 cases of resigna
tion of the award in this three-year period. Each of 
these 6 students passed direct to appointments or 
other scholarships which afforded opportunities for 
research, and indeed the record of the 54 resignations 
of first awards, in the course of the 20 years, shows as 
a whole that such resignations did not by any means 
indicate the abandonment of research interest. Of 
the r6 scholars who took up science scholarships in 
science or medicine in I92I, 6 received awards for a 
second year and 4 now hold fellowships; of the ro 
entering on scholarships in 1920, 9 were continued 
as scholars for a second year and 2 of these were 
thereafter promoted to fellowships. As in the case 
of resignations of first awards, so in the case of 
" scholars " passing off the awards list at the end of 
one or of two years, the statement of careers upon 
which these research students have already entered 
shows that their research training is destined to find 
much application in professional work. 

For an illustration of the normal working of the 
scheme as to tenure of benefits through their possible 
currency, it is probably best to turn to the record of 
those students and fellows whose first awards were 
made in I908 and 1909. By 1908 the scheme was in 
its full course, and those who began as scholars in 
1909 could have completed before the outbreak of 
War the maximum tenure of scholarship (2 years) 
followed by fellowship (3 years). 

In those two years, 24 awards were made to 
scholarships and 17 to fellowships. Of the scholars, 
II did not proceed to fellowships, and their average 
tenure of scholarships was I ·7 years. The other 13 
scholars received awards of fellowships at the end of 
their first or second years of scholarship ; their 
tenure of " research" benefits averaged, of scholar
ships, r·Ss years; of fellowships, 2·15 years; average 
total tenure, 4 years. The other 4 fellows were 
appointed direct to that grade and their average 
tenure of fellowship was I ·7 years. The average full 
tenure of benefits by the 24 recipients who received 
their first award in 1908 or 1909 was 2·75 years. 

This average is rather higher than that for the 
whole term of existence of the scheme. This is 
natural, for such a general average is affected by the 
conditions special to the initial period and to the 
"War" and" after War" period. Yet examination 
of the details of the records for the several years 
suggests that the figures for the two years here 
selected are fairly representative of the normal work
ing of the scheme. They may thus be of interest as 
indicating the general effect of adjustment which aims 
at affording to each " scholar " originally selected 
encouragement and assistance in research training 
and in early investigations so long-and only so long 
-as absorption in such experience is likely to increase 
the value of his real life-work. 

It is obvious that the success of a scheme, which is 
common to all four universities and entails annual 
consideration of continuation of benefits, depends 
much on the machinery for this consideration. 
Here the business of the Trust rests with a com
mittee at the meetings of which each of the universi
ties is directly represented. The committee has the 
benefit also of independent expert advisers on par
ticular groups of subjects, and the continued accept
ance which attends the work of the Trust is good 
evidence of the soundness of their. arrangements for 
awarding benefits among applicants drawn from four 
universities. 

The general tabular list of fellows and scholars 
records in many cases the award of grants towards 
the cost of investigations made after the close of 
their fellowships or scholarships, and the list of 
grantees includes the names of many investigators 
who are members of the staffs of the Scottish uni
versities . Of recent years, a considerable proportion 
of the grants for research have had reference to cost 
of publication, but most of the larger grants have 
been directed to the cost of appliances for investiga
tions. The total amount involved in these grants is 
not large, but its existence is important. 

The concluding passage of the introduction to the 
" Record " runs : " It can be claimed with some 
confidence that the scheme has so far accomplished 
its purpose, within the limits of the Trust Deed, of 
encouraging, extending the opportunities for, and 
improving scientific study and research in the Uni
versities of Scotland." This claim is more than 
justified. The tale of work and service which is now 
published gives ample evidence of effective training 
of young men and women in research methods ; 
it illustrates the benefit of such training as a pre
liminary whether to higher work in pure research 
or to valuable employment in the application of 
research in professions or industries. The scheme has 
also a wider influence; for the intellectual life of the 
universities, their staffs and their students, gains 
greatly by the perennial training of recruits for research 
in their midst. 

Melting and Working Non-Ferrous Metals. 
AT the discussion on " Fluxes and Slags in Non-

Ferrous Metal Melting and Working," held by 
the Faraday Society and the Institute of Metals on 
Monday, April 28, in the hall of the Institution of 
Mechanical Engineers, many papers were presented 
relating to different aspects of the use of fluxes. 
Prof. T. Turner presided over the first session, mainly 
devoted to melting operations, and Sir Robert 
Robertson over the second, which was concerned with 
welding and soldering and with the influence of non
metallic inclusions on the mechanical properties of 
metals. 
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Prof. B. P. Haigh contributed a paper on the 
effect of inclusions on the resistance to fatigue, and 
showed that the endurance limit may be lowered to 
one-half its normal value by slag inclusions, but that 
the effect depends on the shape and orientation of 
the slag particles rather than on their mass, since it 
results from local concentration of stress. The nature 
of the inclusions in brass was shown by Messrs. 
R. Genders and M. A. Haughton, who exhibited slides 
to show the peculiarly angular form of zinc oxide 
when formed in brass by the addition of cuprous 
oxide or some oxidising agent. Such particles would 
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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. 


	Melting and Working Non-Ferrous Metals.

