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current issue of Industrial Archaeology, Dr A. Buchanan, 
the director of the centre, says he has adequate records 
for only three counties-Hertfordshire, Somerset and 
Staffordshire. 

Many monuments have been preserved. The New 
Lanark industrial estate, which incorporates the tech­
nology of Arkwright with the social planning of Robert 
Owen, and Coalbrookdale, where Abraham Darby first 
successfully smelted iron ore ·with coke, are obvious and 
famous examples. But these are exceptional and the 
list of industrial monuments which have been destroyed 
is depressingly large and growing steadily. As things 
are, the relics of the transport revolution, canals, turn­
pike roads and railways, with their magnificent 
bridges. are more than ever threatened. 

Oxford on Iron Rations 
from our Oxford Correspondent 

THIS week the governing bodies of British universities 
will be examining the details of their Quinquennial 
Grants from the University Grants Committee, but 
tew of them, perhaps, with as little delight as Oxford. 
Yet at first sight, Oxford's grant seems generous. In 
1965-66, of Oxford's total income of £8·0 million. 
the UGC provided £5·25 million, with a further million 
pounds of government money coming from research 
councils and other public bodies. By comparison, the 
rPcurrent grants for the next five years are : 

1967-68 
£6·1 m. 

1968-69 
£6·2 m. 

1969-70 
£6·4m. 

1970-71 
£6·6 m. 

1971-72 
£6·8 m. 

Equipment is to be provided for separately from these 
grants. 

In fact, the increase in the grant since 1966 will do 
little more than cover increases in salaries and prices 
during the period so that, according to the Hebdomadal 
Council, there will be no additional funds available for 
new expenditure next year. At the same time, univer­
s.ities are having to repay sums to the Grants Committee 
in compensation for the increase in their incomes from 
the higher fees of overseas students. Oxford, however, 
refused to increase these fees, so that £63,000 will 
have to be paid from the university's own funds, 
with none of the income for which it would have been 
a compensation. These payments are expected to 
increase over the five years. 

Even if the Quinquennial Grant had been less parsi­
monious, the devaluation of the pound would doubtless 
have forced economies on most universitv faculties. 
especially on the science side. Ironically, devaluati@ 
will harm those university departments the growth of 
which the committee had hoped to encourage by 
increased allocations. Thl:' Bodleian Library, for 
example, has long been short of funds; in 1963-64 itR 
total income was only $1·75 million (at the old rate) 
compared with nearly $6 million for Harvard Univer­
sity Library. The Quinquennial Grant contains 
provisions for increasing library expenditure by 20 
per cent per student. How far this will be vitiated by 
devaluation and the increased cost of some books, it is 
too early to say. In the same way, the growth of Middle 
Eastern and Latin American studies will be slowed down 
and these departments, as well as the science faculties, 
will be waiting earnestly to hear that the government 
will compensate for the fall in the value of the pound. 
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There is therefore little hope that Oxford will be able 
to expand its activities, even though it receives public 
money from a variety of sources. Increasing colleg~e 
fees-paid for in the main by local authorities-is no 
light matter and, even if tuition fees are increased, 
colleges will be able only to appoint a few new tutors 
to help out penurious university departments. Even 
so, the majority of college tutors depend in part on 
university emoluments, paid for by the UGC. .Finally, 
whatever elasticity of this kind there may be in arts 
faculties , there is far less in science, where the expense 
falls almost entirely on the Grants Committee and the 
various research councils. These latter will shortly 
be issuing their mvn estimates ; if they are equally 
disappointing, then Oxford will indeed have to liV(• on 
rather sparser fare than might have been hoped. 

Money for Harvard 
HARVARD UNIVERSITY is t.rying to raise nearly $50 
million for an ambitious (some might say, luxurious} 
programme to make science more exciting for under­
graduates at Harvard College. Of the total sum , 
$14·5 million will be used to build a new science centre, 
with laboratories, computers and a library, in which 
undergraduates will be encouraged to do research. 
Their efforts to do this now are inhibited by the 
demands of graduate and post-doctoral research. 
Another $12·6 million has been budgeted for a new 
centre for research and teaching in biochemistry and 
molecular biology (fields in which Harvard has four 
Nobel Laureates). A project is also indicated to endow 
five professorships, in astronomy, biology, engineering, 
mathematics and physics. 

More than one fourth of the several thousand under­
graduates at Harvard take degrees in science. Thf· 
others, who read humanities or social sciences, must 
spend at least a small fraction of their time at Harvard. 
studying science or the history of science. They, a~ 
well as the science undergraduates, will benefit. fron1 
·'a programme for science" as it is being called. Harvard 
~;ays that it is conscious of it.s responsibility to give all 
of its students, especially those who will becom<' 
t.eachers, some acquaintance with what modern scirnr(• 
is about. 

Physics Directory 
THE ninth edition of tho Directory of Phys1'cs and 
Astronomy Faculties has been published by thl' 
American Association of Phvsics Teachers and tlH· 
American Institute of Physics for the period 1967-68 
( $3). The purpose of the directory is to list those 
universities in America, Mexico and Canada which 
offer physics courses and the members of staff who 
teach these courses. The information which has been 
collected is part of the procedure used to improve 
coverage of the National Register of Scientific and 
Technical Personnel which is maintained by tht• 
American Institute of Physics under the spons~rship 
of the National Science Foundation. 

Also listed this year are departments of astronomy 
and astrophysics, but this section is incomplete and it 
is hoped that better coverage will be given next year. 
The directory is divided into seven parts: part onP 
provides a geographical listing of personnel and institn 
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tions in the United States ; part two includes a geo­
graphical list of personnel and institutions in Canada ; 
and part three provides a similar list for Mexico. 
Parts four, five and six are delegated to an alpha­
betical index of colleges and universities in the three 
countries, and part seven is an alphabetical index of 
personnel. 

Progress in Time Sharing 
IN August 1966, the Computer Board was set up under 
the chairmanship of Professor B. H. Flowers to carry 
out, on the basis of planned development, the proposals 
for providing computers in British universities and 
research councils in the light of the Flowers Report of 
,January 1966, and for ensuring that the facilities 
provided were fully used. The five Board members 
are Professor C. E. H. Bawn of Liverpool University, 
Professor Gordon Black of the National Computing 
Centre, Professor D. J. Black of Edinburgh University, 
Mr J. K. Steward of ICI, and Lord Halsbury; Mr 
L. S. Rutterford is secretary to the Board. 

In accordance with the recommendations of the 
Flowers Report, which suggasted the expenditure of a 
total of £17·68 million over a period of five years for 
the provision of computer hardware in universities, a 
regional centre is now being set up in Edinburgh. 
This is one of the three suggested centres-London, 
Manchester and Edinburgh-at which large computers 
with special facilities are to be installed for the general 
use of universities in the areas. The concept of a 
multiple access time sharing system at Edinburgh is, 
however, an additional feature which was not visualized 
at the time of the report. In comparison with the actual 
cost of the hardware, additional costs of consoles and 
software to furnish the multiple access systems are 
small and will not represent a major item of expendi­
ture above that recommended by the Working Group. 
The University of Edinburgh will soon be taking 
delivery of a British computer, the English Electric 
4/75. Several agencies have contributed to the cost of 
the computer and the software: these include the 
Computer Board, the Ministry of Technology and 
various research councils, particularly the Agricultural 
Research Council. The cost has not yet been settled, 
but the total so far committed is about three-quarters 
of a million pounds. Development of the system is 
being shared by the university and the manufacturers. 
Whether or not multi-access systems will be established 
at the two other centres has not yet been decided. 

The University of Newcastle uoon Tyne has already 
taken delivery of an American IBM 360/67 multi-access 
computing system which was installed in October and 
is currently undArgoing tests. When operational, use 
of the machine will be shared by Newcastle and Durham 
Universities. £575,000 of the total cost of the computer 
was provided by a grant from the Computer Board. 
Communication terminals will be available in various 
departments of both universities and satellite com­
putflrs can be attachAd to the central computer. 

Research workers in two universities are developing 
their own multi-access facilities by building on to 
existing computers already at their disposal. Thus a 
smaller computer providing these facilities has been 
developed at Edinburgh University under Professor D. 
Michie for application to medical research work. This 
is based on the Elliott 41/20 model which was delivered 
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in early 1966. The software has been produced in the 
university, but the cost of salaries and expenses was 
covered partly by the MRC, partly by the SRC and 
partly by the university itself. There are twenty 
consoles connected to the system, any eight of which 
can be used simultaneously. In addition there are two 
remote consoles which are attached by telephone: 
one is at the National Institute for Medical Research 
at Mill Hill and the other is at the Department of Social 
Medicine at Edinburgh. The system involving the 
twenty consoles has been operational since this summer, 
but the two remote consoles will not become operational 
until the end of the month. 

Serious work on multi-access systems at Cambridge 
began at the end of 1964 with the design of a multi­
plexor to attach to the Titan computer. Development 
of the hardware was a joint exercise between the 
university and International Computers and Tabula­
tors, Ltd. The cost of the consoles and multiplexor 
was met by the SRC while the disc store, which repre­
sented the major item of expenditure, was ultimately 
paid for by the Computer Board. By November thiB 
year the multi-access computing service was running 
at more than a hundred hours a week. At present there 
are about twenty-five consoles and between sixty and 
seventy regular users: most of the consoles are in the 
mathematical laboratorv, but there are others in the 
engineering laboratory, " the chemical engineering and 
the medical psychology laboratories. Workers at 
Cambridge maintain that the multi-access system has 
greatly increased the productivity of its users, and has 
materially diminished the demand for specially rapid 
service through the ordinary computing system. 

Indeed, multiple access computing systems are very 
much a subject of objective research and exploration 
in leading British universities concerned with computer 
science. Applications for the time sharing systems are 
being considered by the Computer Board, which has in 
mind the linking up of computer systems in various 
universities, particularly in the south-west-to provide 
a complex computer network. 

Despite the advantages of a multi-access system 
which gives a large number of users immediate access 
to the large computing system and which allows 
intimate contact between the worker and the tool as 
well as providing-in principle-quick and easy pro­
gramme development, several problems have to be 
overcome. For example, considerable difficulties have 
arisen at Newcastle in connexion with the software 
and the system is far from satisfactory. Similar 
difficulties have been encountered in the USA with the 
same model. Evidently, the most economic arrange­
ment has yet to he worked out. 

Environmental Research 
THE Natural Environment R esearch Council enters its 
second year in a better state of organization than in 
its first. The report of the council for the year ending 
March 31, 1967 (HMSO, lis. ), describes what has been 
happening. Broadly, the council seems to have been 
digging itself in as a permanent part of the Civil 
Service, by setting up a headquarters (from which it, 
has since moved), establishing specialist committees, 
and defining the details of recruitment and employ­
ment of staff. Scientifically, the council is making an 
attempt to originate policies of its own, and organize 
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