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Engineering Research in Great Britain. 

JAMES FORREST, who died on March 2, 1917, 
at the age of ninety-one years, was connected 

with the Institution of Civil Engineers for fifty-four 
years, during forty of which he was assistant 
secretary or secretary. It was the ambition of his 
life to make the Institution the premier professional 
society in the world, and during his tenure of the 
secretaryship the names on the roll of the Institu
tion rose from between 800 and 900 to .6900, and 
the annual income from £3000 to £20,000. He re
tired from office in 1896, but six years previously 
the Council, to mark its appreciation of his work, 
presented his portrait to the Institution, and a little 
later the members placed at his disposal a sum of 
£500. Forrest himself determined that this should 
be devoted to the establishment of a James Forrest 
lectureship, to be administered by the governing 
body of the Institution; and in 1893, Sir William 
Anderson was chosen to deliver the first lecture in 
accordance with the trust. 

Anderson's lecture was on the" Interdependence 
of Abstract Science and Engineering". Another 
lecture, given in 1896, was by Sir Alexander 
Kennedy, whose subject was " Physical Experi
ment in Relation to Engineering". 

While these subjects gave a wide field over which 
the lecturer could roam at will, other lectures have 
been devoted to some specific branch of engineering, 
as, for example, the lecture on "Unsolved Prob
lems in Metallurgy", delivered by Sir Robert Had
field in 1906, and that on "Unsolved Problems in 
the Design and Propulsion of Ships", given by Dr. 
Francis Elgar in 1907; but throughout the entire 
series of lectures, research has been given great 
prominence, and in the opening of the thirty
seventh James Forrest lecture, delivered at the 
Institution of Civil Engineers on May 5 of this 
year, Sir Thomas Stanton stated that his immedi
ate object was " to trace the changes which have 
taken place in the nature of the subjects studied 
in engineering laboratories from the date of Sir 
Alexander Kennedy's lecture in 1896 to the present 
time". 

Forty years ago almost all engineering labora
tories were attached to educational establishments 
and were simply physical laboratories modified for 
engineering purposes. Problems of engineering re
search, however, became of a more 'physical' 
nature, and in consequence engineering laboratory 
methods had to some extent changed their char
acter, while engineering laboratory research is be
coming more and more detached from engineering 
education. 

The matters discussed by Sir Alexander Kennedy 
were concerned almost entirely with the perform
ance, economy, and efficiency of machines and prime 
movers, work admirably adapted to meet the urgent 
educational need of that time ; but the scope of 
modern investigatory work in engineering can be 
illustrated by a review of problems of interest 
studied recently at the National Physical Labora-
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tory. The work of the Engineering Department of 
the Laboratory can be divided into three groups : 
(a) Government research done for research com
mittees and boards of the Department of Scientific 
and Industrial Research, for certain research associ
tions, for the Air Ministry, the War Office, the 
Ministry of Transport, and other Government civil 
departments; (b) researches forming part of the 
general programme of the Laboratory Research 
Committee ; and (c) special investigations for the 
general public. The latter work is undertaken at a 
scale of fees determined by the measure of publicity 
which clients are willing to allow to the Laboratory 
report. Under group (b) were included in 1929 in
vestigations of the efficiency of power transmission 
by gears, of hardness tests of materials, of stress 
distribution in reinforced concrete columns due 
to shrinkage, of the properties of waves set up by 
wind blowing over water, of vortex rings discharged 
in the wake of a disc immersed in a stream of fluid, 
and of the variation of pressure in steel cylinders 
containing dissolved acetylene as the temperature 
is raised. 

No fewer than twenty-four subjects were in
cluded in the Government research programme in 
1929, among these being investigations on lubrica
tion, the transmission of heat, the ignition of gases 
by sudden compression, the fatigue phenomena ex
hibited by single crystals of metals, the bearings of 
aircraft engines, the endurance of laminated springs 
as found in motor vehicles, the mechanical pro
perties of materials at high temperature, the re
sistance of projectiles, the pin joints of caterpillar 
tractor track-shoes, the efficiency of motor lorry 
gear boxes, the distribution of wind-pressure on 
roofs, the mixing and laying of concrete roads, 
and the friction of road surfaces. Special investi
gations carried out in 1929 dealt with ceiling fans, 
steam-pipe coverings, safety glass, brake linings, 
ball and roller bearings, the vibration of buildings, 
and the action between white metal alloys and 
lubricants. 

One piece of work of a novel and interesting 
character has arisen out of a visit to Paris in 1918 
by the British Ballistic Mission, who saw there 
apparatus in which a model projectile was exposed 
to a momentary jet of air at high speed. At the 
National Phvsical Laboratorv it was found that the 
construction of a flowing current of 
air up to twice the speed of sound presents far 
fewer difficulties than those experienced with the 
momentary jet; and a three-inch diameter wind 
channel has been developed in which the head 
resistance of model projectiles can be measured 
at speeds up to three times that of sound, and 
relative values due to changes in the design of 
the head and base of the projectile can be deter
mined. 

One of the most striking developments of recent 
years is the increase in the application of the method 
of scale model testing to the solution of engineer-
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ing problems. The method was foreshadowed by 
Newton in the " Principia ", and the theory was 
extended by Stokes, Helmholtz, Fronde, James 
Thomson, and Osborne Reynolds. The foundations 
of the method were laid by these pioneers, and the 
last forty years has witnessed the continued growth 
of its application to a wide range of problems. 
Sir Thomas Stanton stated that he did not intend 
to put forward arguments for their extension ; he 
believed that what is wanted is a somewhat more 
critical review than has hitherto been attempted of 
the implications of the method, and of the extent 
to which engineers may rely on the predictions to 
full scale made from them . He dealt with the 
principle involved in scale model testing, and illus
trated it by reference to the prediction of the re
sistance of a ship, the hydraulic resistance of pipe 
lines, and the prediction of the wind resistance of 
roofs and bridges. 

The concluding part of the lecture contained a 
review of the present position of engineering research 
in Great Britain. Sir Richard Glazebrook, in his 
James Forrest Lecture in 1923, reviewed then the 
conditions, and the most notable step taken since 

has been the formation of an important Research 
Department of the Ministry of Transport under the 
Roads Improvement Act, 1925, and the inaugura
tion in 1930 of a research station at Harmondsworth. 
This will probably be the largest engineering re
search laboratory in Great Britain. There remains 
the important consideration of whether the financial 
provision for engineering research is adequate. A 
comparison of Great Britain with other European 
countries is difficult on account of the lack of 
definite information, but a comparison with the 
expenditure on research in the United States shows 
that the sum we spend is of very modest proportions. 
Research, however, is being encouraged in various 
ways, and, Sir Thomas Stanton said, " taking into 
consideration the sympathetic attitude of the 
Research Department, we may, I think, conclude 
that, apart perhaps from research in aeronautics 
and metallurgy, the existing provision for general 
engineering work is adequate, and that should 
further provision be considered advisable for in
vestigations of national importance, the Depart
ment may be relied upon to give all the help that 
can be made available". 

The Royal Institution. 

T HE president, Lord Eustace Percy, and Managers 
of the Royal Institution went direct to the 

core of old English custom when they invited the 
members and other visitors, representative of 
the diplomatic and public services, science, arts, 
literature, and medicine, to a 
" House Warming " in Albemarle 
Street. It was held on May 6, and 
was largely attended. Fleetwood, 
in an epistolary of 1577, says, 
" The shoemakers of London 
having builded a newe Hall, made 
a royall feast for theire friends, 
which they call theire house 
warming". Then, Evelyn chron
icles, under date Nov. 28, 1661, 
" I dined at Chiffinch's house
warming in St. James's Park"; 
and in a number of the Spectator 
for 1712, the following occurs : 
" I must make the present enter
tainment like a treat at an house
warming, out of such presents as 
have been sent me by my guests". 

The primary object of the house 
warming was, of course, to demon
strate the realisation in ma.terial 
form of the reconstruction effected 
in the Royal Institution. It has 
long been recognised that re
building and a readjustment of 
certain parts to modern needs was a real necessity. 
This applied particularly to the Lecture Theatre, 
which remained much as it waR since completion 
in 1802, an auditorium, moreover, constructed 
entirely of timber. We think that the Managers 
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are to be congratulated on preserving so much 
of the old-time atmosphere of this historic room, 
the scene of the early experiments of Davy 
and Faraday and their successors. The scientific 
equipment of the theatre has now been consider-

]'IG. 1.-New Entrance Hall, Royal Institution. 

ably extended; a cinematograph projector and an 
epidiascope have been installed, together with 
many technical desiderata essential for the proper 
and convenient elucidation of .lecture subjects. 

The rebuilding of the Lecture Theatre has 
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