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The Carnegie Trust for the Universities of Scotland.1 

ITs WoRK FOR SciENCE. 

T HE Carnegie Trust for the Universities of Scot
land has become a factor of great value in 

Scottish education. For twenty years its operations 
have been conducted on definite general lines, but 
with such elasticity as has been necessary to meet 
changing conditions, and the simultaneous issue of 
the two publications here under notice affords a 
favourable opportunity of envisaging its work and 
noting its methods. This is well worth while ; for 
the work itself has been directed to the forwarding 
of the development of the universities without affect
ing their individuality or their freedom, and the 
methods employed have acted to enrich their educa
tive influences and, pari passu, to help students to 
take full advantage of the facilities offered. The 
past twenty years of the activities of the Trust embody 
sustained experiment in several problems which are 
now of wide public interest in Great Britain and in 
the Dominions. Twenty years is a short period in 
the history of universities, but it is long enough to 
afford some measure of the real value of particular 
methods of meeting the call for full use of their power 
to educate and to inspire. 

The Endowment Fund of the Trust originally 
consisted of ro,ooo,ooo dollars 5 per cent. Gold Bonds 
of the United States Steel Corporation. It is now all 
invested in British securities, and the annual income 
exceeds 12o,oool. In instituting his Trust in rgor, 
Andrew Carnegie gave the following direction: 
" One half of the net annual income (Clause A) shall 
be applied towards the improvement and expansion 
of the Universities of Scotland in the Faculties of 
Science and Medicine ; also for improving the oppor
tunities for scientific study and research, and for 
increasing the facilities for acquiring a knowledge of 
History, Economics, English Literature and Modern 
Languages, and such other subjects cognate to a 
technical or commercial education, as can be brought 
within the scope of the University curriculum." As 
possible methods to these he set the 
erection and equipment and mamtenance of bmldmgs, 
laboratories, classrooms, museums, or libraries ; the 
institution and endowment of professorships and 
lectureships, the provision of scholarships, more 
especially scholarships for the purpose of encouraging 
research. He authorised the adoption of other 
methods of promoting the same general aims, but 
those which he directly suggested have practically 
sufficed for the beneficial use of the funds thus placed 
at the disposal of the trustees. He made it clear that 
assistance under these heads was to be in addition to 
all that could be obtained from ether sources, and in 
the administration of their funds the trustees have 
found that the universities have many liberal friends. 

On the second half of the net income (Clause B) 
the first charge is the payment, in whole or part, 
of the class fees of Scottish students of the univer
sities or of recognised extra-mural colleges .. 

In discussing the Report of the operatwns of the 
Trust it is most convenient to take these in the 
following order : 

(r) 
(2) 

(3) 

Improvement and expansion of the universities; 
Assistance to students in the payment of fees ; 

and 
Post-graduate study and research. 

t The Carnegie Trust for the Universitie::. of Scotland. Record oi Fellows 
and Scholars and Catalogues of Publications by Fellows, Scholars, and 
Recipients of Grants under the Research Scheme during the period 1903-
1923. Pp. 211. Twenly·Second Annual Report (for the year 1922-23) 
submitted by the Executive Committee to the Trustees on 13th February 
1924. Pp. iv + 133. (Edinburgh : The Merchants' Hall, 1924.) 
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IMPROVEMENT AND EXPANSION 
OF THE UNIVERSITIES. 

In applying funds from the first half of the net 
income to the provision of buildings, equipment, 
and staff, the trustees adopted the plan of making 
allocations for expenditure over periods of five years, 
and the current session is the last year of the fourth 
quinquennial period. The amounts allotted to the 
four universities for that period show a total of more 
than 2oo,oool. In this particular quinquennium the 
actual application of the amounts works out thus: for 
libraries, buildings and equipment, and books, 
23,oool.; for other buildings and equipment, qs,oool.; 
for endowment of professorships and lectureships, 
34,oool. (These amounts are stated in round figures.) 
Successive quinquennial allocations of this order, as 
contributions to applications of capital for the 
purposes indicated, have necessarily gone far to 
enable the Scottish universities to keep pace with 
the growing public demand for extension of their 
field and expansion of their facilities. They were of 
special value in the period anterior to the time 
of substantial Exchequer grants to the universities 
of the United Kingdom. They were-and are-a 
necessary concurrent to the other provisions of 
Andrew Carnegie's scheme, for these greatly stimu
lated the demands on the universities for advanced 
teaching and opportunities in science. It was not 
without reason that provision for buildings, equipment, 
and personnel was placed in the forefront among 
the applications of the funds of the Trust. 

The cumulative effect of these grants for capital 
purposes is seen in the buildings and laboratories of 
the science departments, of which a large proportion 
have already been replaced or extended on modern 
lines and well equipped for training and research. 
The libraries show it as to buildings, books, and 
facilities for reading and consultation. Expansions 
of staff have permitted specialisation of function and 
individual teaching in science to an extent scarcely 
dreamt of twenty years ago. Reference to earlier 
annual Reports shows that the allocations to the 
universities for expenditure for these purposes now 
reach a total of about r,ooo,oool., applied, as stated 
in approximate round figures- to library buildings 
and books, roo,oool. ; to other buildings and equip
ment, soo,oool. ; and to endowment of professor
ships and lectureships, with some grants for salaries 
pending endowment, 4oo,oool. 

ASSISTANCE TO STUDENTS IN PAYMENT OF FEES. 

The financial encouragement which the Carnegie 
Trust affords to the alumni of the universities falls 
broadly into the two categories: (r) assistance to 
students in the payment of class fees during their 
graduation courses, and (2) scholarships and fellow
ships to graduates engaged in research work either 
as in periods of training in research or as investigators, 
and grants in aiel of research. 

The part of the Trust revenue assigned for this 
purpose amounts to about 6o,oool. per annum. The 
great increase in the number of students after the 
War, coming as it did just when university fees had 
to be materially raised, compelled the trustees in 
1921 to reduce by rl. each of the rates of their aid 
towards sessional fees. Even as thus reduced these 
have been equal on the average to nearly one-half of 
the fees payable by the students assisted, and it has 
been announced that the contributions of the Trust 
to fee payments will now be restored to their 1920 
rates. In all, the Trust's expenditure under this head 
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in 1922-3 was 53,938!. and the beneficiaries numbered 
4779. The distribution of the fee payments over the 
several faculties was as follows : arts, 2209 ; science, 
I071 ; medicine, I I88 ; other faculties, Iog. Some
thing between one-half and three-quarters must have 
been payment of fees in respect of science subjects. 
It should be noted that in Scottish universities 
science studies bulk largely in the graduation courses ' 
in" arts," and that these courses include also studies 
of modern languages which are necessary for the 
equipment of science students. 

A consideration which attracts attention is that 
the students who receive this aid number about 
40 per cent. of the total number of full-time students 
in the four Scottish universities. Each of these uni
versities awards to entrants a considerable number of 
bursaries by competition, and the Carnegie Trust's 
aid must count for a good deal in supplementing 
bursaries, many of which are of amounts determined 
when the standard and costs of living were much 
below those of to-day. Such supplements have, of 
course, helped to keep the doors of the universities 
open to promising scholars from the secondary 
schools of the country. None the less there may well 
be ground for a criticism to which the chairman of 
the Trust referred in presenting the Report. The 
general tenor of the view that had been put to him 
was, he said, that the Trust's assistance was so widely 
distributed that its amount was inadequate to meet 
the needs of those who most urgently required it. 
In discussing this point he recognised that it was 
desirable that the situation should be reviewed from 
time to time in the light of experience. 

It should be noted that not a few of those who in 
former years have had the benefit of aid in the pay
ment of fees, make voluntary repayments to the 
Trust. The average of the annual receipts from such 
repayments in the past five years is nearly I4ool. 

PosT-GRADUATE STUDY AND RESEARCH. 
In determining the value and the conditions of 

tenure of the Carnegie Trust Fellowships and Scholar
ships, the trustees followed generally the lines which 
had proved effective in the system adopted by the 
Royal Commissioners for the Exhibition of I85I in 
their scholarship scheme; but in arranging for the 
selection of candidates for awards they found 
themselves in a position to take more direct respon
sibility than had been possible for commissioners 
who had to deal with a large number of universities, 
and these working under very diverse cond.itions. 
The trustees make their awards through a committee 
on which each of the four universities is represented, 
and which has the assistance of expert advisers in 
the particular departments of study. The money 
value of the awards has been varied from time to 
time as required by economic conditions. At present 
each scholarship is I75l . and each fellowship 25ol. 
Awards are in every case for one year, but each 
scholarship award mav be repeated for a second year, 
or a scholar of special promise may be promoted to 
a fellowship and a fellowship may be repeated for a 
second or a third year. The scheme aims at making 
it possible for graduates who are qualified for research 
work to give some time to it exclusively, and at 
picking out at each stage, for further opportunities, 
those who are of most promise as investigators. 

Grants are also made to aid investigators either 
in the costs of their research work or in the costs of 
its publication. The list of grants awarded in I923 
shows that the majority of the "grantees" are now 
members of the staffs of the universities. 

An experiment initiated in 1919, and carried on for 
three years, has now taken definite shape as the 
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Carnegie Teaching Fellowship Scheme, which aims at 
providing a training ground for future professors and 
heads of departments. A fixed grant, either roool. 
or I2ool., is made to each university to enable the 
university to arrange so that certain of its lecturers 
or assistants, selected by the university, may devote 
not less than half time to research, the grant from the 
Trust to be charged with an amount equal to one-half 
of the officer's salary, and the university to use this 
amount in providing otherwise for the teaching duties 
of which the Carnegie teaching fellow is relieved to 
set him free for his own research work . Appointment 
as a teaching fellow is annual, and the tenure is 
normally limited to three years. 

Such is a brief summary of the scheme for the 
encouragement of research. The " Record of Fellows, 
etc.," affords much valuable material for judging of 
the effect of all its lines of action except the last 
named, which has now become defined. 

FELLOWSHIPS AND SCHOLARSHIPS. 

In the course of the twenty years now reviewed, 
375 individual students of promise have held awards 
of scholarships and fellowships from the Trust. At 
the date of the record, more than 6o of these were still 
working under the scheme. Yet an examination of 
the roll of those who had passed out to employment 
shows that the appointments held by them were 
included in categories relatively easy to classify : 

As Principals and Professors of Uni-
versities and Colleges 43 

In other University appointments go 
In Government Scientific services 22 
In Industrial H.esearch appointments 47 
In Medical Research 6 
In Scholastic posts 44 

Total 

The " Catalogue of Publications " is restricted to 
publications prepared by fellows and scholars while 
worlting under the scheme, including publication of 
research work in respect of which the Trust had made 
grants towards the expense of investigation or of 
publication. Even thus restricted it is in itself a 
record of much work of moment, and it includes 
names of many who have made first-class contribu
tions to the sciences to which they have devoted 
themselves. Such a record is no exposition of the 
beneficial influence of the scheme. It is rather a text 
for reflection, and as there is clear evidence of a 
generous return for the expenditure of time and money 
in the particular field which the Carnegie Trust has 
watered, the figures which illustrate the methods of 
application of money in the matter will form a sub
stantial basis for any less mechanical evaluation. 

Scholarships and fellowships have been awarded to 
429 individuals, but of these, 54, whose aims or 
prospects had changed between the time of their 
applications and the time for taking up their awards, 
declined the award. Thus effective awards were 
made to 375 individuals, and these were on the list 
for periods varying from I to 5 years, the average 
period being 2! years. Measured by the total years 
of tenure by individuals, the benefits of the scheme 
have been distributed among the different groups of 
subjects in these proportions: science and medicine, 
74 per cent. (being 54 per cent. to science and 20 
per cent. to medicine) ; history, economics, and 
modern languages, 26 per cent. 

The interruption to academic careers which resulted 
from the War had widely different effects on the 
several groups of students, and accordingly, to get 
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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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