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The Kelvin Centenary. 
J N the presence of a large and distinguished com-

pany, including delegates from the principal 
scientific societies of Great Britain, the British 
Dominions, Belgium, Denmark, France, Italy, Japan, 
Mexico, the Netherlands, Norway, Poland, Russia, 
Spain, Sweden, Switzerland, and the United States 
of America, Sir Charles Morgan (president of the 
Institution of Civil Engineers) handed the Kelvin 
medal to Prof. Elihu Thomson in the great hall 
of the Institution of Civil Engineers on Thursday, 
july IO. 

In making the presentation, Sir Charles Morgan 
explained that the medal (Fig. r) was founded in 
1914, principally by British and American engineers, 
to commemorate the advancement by Lord Kelvin 
of those branches of science which are especially · 
applicable to engineering. The award is dealt with 
by a committee of the presidents of the representative 
British engineering institutions, after their considera
tion of recommendations received from similar bodies 
in all parts of the world, and, in accordance with the 

terms of the trust, it is made to the person whom 
the committee finds to be the most worthy to receive 
this recognition of pre-eminence in the branches of 
engineering with which Lord Kelvin's scientific work 
and researches were identified. The only previous 
award of the medal was that made in rgzo to Dr. 
W. C. Unwin, whom he was glad to see present. He 
reminded his hearers that Prof. Elihu Thomson has 
been connected with the applications of electricity to 
lighting and power from the early days of the 
Thomson-Houston arc lighting system to the vast 
present-day activities of the General Electric Com
pany of Schenectady. Prof. Thomson has made far
reaching discoveries relating to alternating and high
frequency currents and was a pioneer in electrical 
resistance welding. A past president of the American 
Institute of Electrical Engineers, he has been the 
recipient of many high honours. In receiving the 
medal, Prof. Elihu Thomson said that he regarded 
the award as a compliment not only of a personal 
nature but also to the whole American electrical 
engineering profession. He liked to think of Lord 
Kelvin as the supreme example of what a man of 
engineering science could be. 

Sir Richard Glazebrook then took the chair and 
directed attention to the great progress achieved 
during the hundred years that they were looking 1 
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back upon. To this progress, no one had contributed 
more than the great man whose memory they were 
met to honour that day. The celebrations originated 
in a suggestion of Dr. Alexander Russell (president 
of the Institution of Electrical Engineers), but they 
were being taken part in by a long list of British 
institutions and by delegates from foreign societies, 
who had come from all parts of the world to do 
honour to Lord Kelvin's name. The chairman then 
received addresses in writing from a large number of 
foreign delegates who were present. 

SIR JOSEPH THOMSON. 

Sir Joseph Thomson then proceeded to deliver the 
Kelvin oration. In his opening remarks, he char
acterised Lord Kelvin as the Admirable Crichton of 
physical science. A great physicist, he was at the 
same time a great mathematician and a great engineer. 
He could make inventions as well as he could write 
text-books, and could take out patents as well as he 
could write papers. Few men had sprung to fame 

at such an early age. Born at Belfast, where his 
father was professor of mathematics, he commenced 
his studies at Glasgow at ten years of age, when his. 
lifelong connexion with that city and university 
began. Before he was eleven he had won two prizes 
in mathematics, and before he was thirteen he had 
gained further distinction in this subject as well as 
in natural philosophy and logic. During these early 
years, his thoughts were turned to two subjects which 
were destined to play great parts in his subsequent 
career, the figure of the earth and Fourier's theorem. 
His later work with regard to the former produced 
one of his most important contributions to physics, 
and the latter formed the underlying basis of much 
of his other work. William Thomson, as he then was, 
went into residence at Peterhouse, Cambridge, in 
1842, llnd was soon recognised as the most brilliant 
mathematician of his year, although he had to be 
content with the position of second wrangler in the 
mathematical tripos of 1845. He was, however, easily 
first in the examination for the Smith's Prize in the 
following year. After taking his degree, he worked 
for a few months in the laboratory of Regnault in 
Paris. This had a great influence on his career, not 
only in familiarising him with laboratory methods 
but also in introducing him to the work of Sadi 
Carnot, on which the second law of thermodynamics 
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was afterwards based. In October 1846 he was 
appointed to the chair of natural philosophy at 
Glasgow, which he held with such brilliance for fifty
three years, soon extending the meagre facilities for 
experimental demonstration which he found there. 
Throughout his professorial career he may be said to 
have acted rather as an inspirer than as an instructor. 
He filled the ablest students with enthusiasm, the 
others with despair. 

The decade of r85o-6o saw the establishment of 
the second law of thermodynamics, and Kelvin's 
work in this connexion has claim to be regarded as 
the most important of his many important contribu
tions to physics. Continuing this work, he published 
in r85r a paper expounding the position of thermo
dynamics in a masterlv way, introducing the idea of 
an absolute scale of temperature corresponding to 
the readings of the gas He also found 
time to devote to thermo-electne1ty and magnetic 
and other problems. It is important to record that 
his paper on transient electric currents in 1853 re
vealed the discovery of the oscillatory nature of the 
discharge of a condenser in certain circumstances, 
which is the basis upon which the whole study of 
electrical oscillations and wireless telegraphy and 
telephony is founded. In further papers he dealt 
without intermission with discoveries of fundamental 
importance in nearly every branch of physics. An 
outstanding feature of his equipment for the attack 
of dynamical problems was his engineer's intuition of 
how matter in motion would behave. The secret of 
his success in applying mathematics to physical 
problems was that he knew what to expect. W.ith 
his striking originality, he was greater m develoJ?mg 
his own methods than in following the lead of prevwus 
workers. In this respect he might be described as a 
good radiator but a bad absorber. For sixty years 
he worked at the elucidation of the theory of the 
luminiferous ether, and no small proportion of his 
total of 661 papers is devoted to this subject. 
Although he had to admit failure as regards direct 
results, a good deal of benefit arose indirectly from 
these investigations. The lecturer referred bnefiy to 
the new outlook opened up in the teaching of 
dynamics, etc., by the publication of Thomson ::n,d 
Tait's work on natural philosophy, to Lord Kelvm s 
fascination by gyrostatic problems, and his theory of 
the age of the earth, which was afterwards invalidated 
by the discovery of radio-<3;ctivity. . . 

It was in 1855 that Kelvm first turned his attentwn 
to submarine telegraphy and took up the study of 
the propagation and retardation of currents in 
and his first connexion with Atlantic cable enterpnse 
was his election, in r855, as a director of the Atlantic 
Telegraph Co. to represent the Scottish shareholders. 
He soon took a more active part and accompanied the 
original unsuccessful expedition on the Agamemnon 
in r857, and the expedition in the following year, 
when only brief communication was established, as 
well as the final successful expedition of r866. It is 
well known that the conversion of failure into success 
was in no small degree due to the ability and courage 
with which he faced the problems involved and to the 
instruments, including the marine galvanometer and 
the siphon recorder, which he devised. His 
ments of another type revolutionised the practice of 
electrical measurement generally; and the formation 
of the British Association Committee of r86r on elec
trical standards was mainly due to him. It was he 
who devised the first method of measuring resistance 
absolutely by the spinning coil. . . . 

Kelvin was a keen yachtsman, and his mterest m 
the sea led him to make most important contributions 
to navigation in his deep-sea sounding tide 
predictor, and other apparatus. In addition to the 
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direct results of his investigations, he produced great 
effect on scientific progress indirectly by the en
thusiasm which he stimulated in others. This was 
very particularly seen at the meetings of Section A 
of the British Association, which his personality filled 
with life and interest. Kelvin was a man of out
standing vigour in the union of theory and practice 
and in untiring devotion to a great Idea. 

DR. ALEXANDER RussELL. 

An inspiring account of life work was 
given by Dr. Alexander Russell man oration 
at the centenary commemoration at the Umversity 
of Glasgow on June 25 and published in pamphlet 
form. Dr. Russell, himself an old student of Glasgow 
who attended Kelvin's lectures, spoke of Kelvin's 
belief that the chief importance of science lay in its 
applications for the material benefit of the. human 
race and his unbounded enthusiasm m applymg It to 
ameliorate our everyday life. He was impatient of 
the slow progress made in improving means of com
munication, systems of lighting, and methods of 
transport by land and sea. His vivid imagination 
saw the world as it might be if science, engmeenng, 
and human labour had no limitations. 

Dr. Russell proceeded to outline Kelvin's early 
years at Belfast, his brilliant career as a student at 
Glasgow and Cambridge, and his subsequent greatness 
as a professor, and spoke of the importance of his 
original work in mathematical physics and 
particularly in thermodynamics, tele
graphy, terrestrial the oscillatory 
discharge of the Leyden Jar, and his of 
the theories of gyrostatic action and .vortex motio1_1. 
Kelvin was also greatly interested. m . atmosphenc 
electricity and his well-known mstru
ments include his deep-sea sounding machme, his tide 
predictors and analysers, and his famous magnetic 
mariner's compass. It is not so known that 
he was also a pioneer of the gyrostatic compass, of 
which he made a model in r884. The wonderful 
series of electrical measuring instruments designed by 
Kelvin bears witness to his energy, his inventive skill, 
and his practical genius. . His el.ectrometers and 
electrostatic voltmeters are m use m every country 
of the world to-day. In 1878 he pointed out how 
simply electrical ener&y could be t_ra_nsmitted. over 
great distances, and his law determim.ng the size of 
mains has clone much towards cheapemng the cost of 
electrical distribution. Attention was also directed to 
the importance of his work on electrical units and 
standards. " For the number, variety, and import
ance of his great contributions to 
Dr. Russell, " he stands without a nval. His works 
are a gift to universal Humanity. Had it not been 
for Kelvin the world would have been perceptibly 
poorer to-day .... And as the years roll on our 
debt to him grows ever greater." 

OVERSEAS ELECTRICAL ENGINEERS. 

A large party of representatives of elec
trical engineering institutions who are visiting 
England partly in connexion with the World Power 
Confereu'ce at Wembley, was duri1_1g the 
past week by the Institution of Electncal Engmeers. 
The proceedings, which were to some com
bined with the Kelvin centenary celebratwns, were 
inaugurated on Wednesday, Jul:r g, ;;tt a reception at 
the Institution building on the VIctona Embankment, 
when the president, Dr. Alexander :Russell, gave a 
brief address of welcome to the visitors. In the 
course of his address, he emphasised the trul:y inter
national character of electrical science as ev1denced 
by the names of our electrical units commemorating 
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great workers from many lands. It was particularly 
fitting that their visit coincided with the Kelvin 
centenary celebrations and the award of the Kelvin 
medal to Prof. Elihu Thomson, the successor of Lord 
Kelvin as chairman of the International Electro
technical Commission. In another American repre
sentative they were glad to welcome Prof. Kennelly, 
of Harvard. Prof. Keith (secretary of the Engineer
ing Institute of Canada) replied on behalf of the 
visitors, and in paying tribute to the work of Lord 
Kelvin referred to the part that he had played in the 
early days of the harnessing of Niagara. Representa
tives were present from the following societies : The 
American Institute of Electrical Engineers, Associa
cion de Ingenieros de Caminos, Canales y Puertos 
(Madrid), Associazione Elettrotecnica Italiana, Daf\sk 
Ingenirforening, Norske Ingenirforening, Engineering 
Institute of Canada, Institute of Engineers (India), 
Institution of Engineers (Australia), Koninkli j k 
Institut van Ingenieurs (Holland), Schweizeris_cher 
Electrotechnischer Verein, Societ¢ Belge des Elec
triciens, Societe Franc;aise des Electriciens, South 

African Institute of Electrical Engineers, Svenska 
Teknologforeningen, Vereening van Directeuren van 
Electricitatabeclrijvenin Nederland, and other bodies. 

The reception was followed by a luncheon at the 
Hotel Cecil, at which some three hundred members 
and guests sat down. The toast of the visitors was 
proposed by Mr. Ll. B. Atkinson (past president), 
who included in his speech a few words of welcome in 
nearly every language of· the visitors, and was re
sponded to by Mr. J. \V. Lieb (past president of the 
American Institute of Electrical Engineers). Most 
of the visitors attended at the presentation of the 
Kelvin medal to Prof. Elihu Thomson and the delivery 
of the Kelvin oration by Sir Joseph Thomson at the 
Institution of Civil Engineers in the afternoon. The 
full programme of entertainment of the visitors, as 
we have already announced, included the Kelvin 
banquet on Friday, July rr, and visits to Wembley, 
Cambridge, the Birmingham district, and Windsor, 
and a lunch on Tuesday by invitation of Lord Ashfield, 
chairman of the Underground Electric H.ailways of 
London, Ltd. 

Electrical Progress and its Unsolved Problems. 
THE above was the title of the James Forrest 

lecture delivered at the Institution of Civil 
Engineers on Tuesday, July 8, by Prof. Elihu Thom
son. The lecturer recalled Col. Crompton's James 
Forrest lecture in 1905 entitled " Unsolved Problems 
in Electrical Engineering," and proposed to deal with 
similar matters from the present point of view, 
directing attention to the recent advances in various 
departments of electrical work. 

Speaking first of the electrical phenomena in 
Nature, Prof. Thomson referred to terrestrial mag
netism, and made the suggestion that the oxygen 
in the atmosphere, being magnetic in property, must 
in a measure influence the direction of the lines of 
dip within the atmospheric layer. Of all natural 
electrical manifestations the thunderstorm is the 
source of most difficulty in electrical undertakings. 
The view of its cause now generally adopted is that 
of Simpson, making it a water-drop phenomenon. 
With the rapid passage of condensed drops through 
an uprising current of air, a fine spray is torn from 
them carrying a negative charge, and leaving the 
diminishing drops positively charged. The lecturer 
inclined to the view that the lightning flash is more 
of a steep wave-front discharge in one direction than 
a true oscillatory discharge. This, however, does 
not prevent structures capable of oscillation being 
activated by the shock of a heavy discharge. There 
are still many unsolved problems connected with 

'protection of electrical apparatus and lines from the 
effects of lightning, but with increased transmission 
voltages and their greater degree of insulation, 
lightning troubles may be expected to diminish. 
For the protection of buildings, however, there is 
ample security in the intelligent application of the 
principle of providing a best path to earth. The 
so-called " ribbon " discharges, or successive dis
charges down the same ionised air streak, stationary 
or travelling with the wind, are the most dangerous. 
With regard to the explanation of globular lightning, 
which undoubtedly exists, little progress has been 
made. 

Magnetic storms and auror<B are now generally 
recognised to be connected in some way with sun-spot 
conditions. It would seem that from the spot areas, 
streams of electrified particles are projected at speeds 
possibly up to zooo miles per sec. If the earth is 
moving in its orbit near such a stream a disturbance 
of the magnetic field is inevitable. When the earth 
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is directly immersed in the stream, the outer thin 
envelope of gas entangles the electric particles, re
sulting in a decided elevation of charge or potential 
of the outer.. partially layer. This charge 
may be carried around with the revolving earth, so 
that on the dark side a discharge takes place into the 
shadow of the earth, continuing until the received, 
charge is exhausted, or there is no further entrance 
or absorption of ions on the side towards the sun. 
This would account for the fact that most short-lived 
auror;:e begin in the evening, and for the induced effect 
on telegraph lines during the disturbance. 

The old phenomenon of St. Elmo's fire has in late 
years a counterpart in the corona surrounding high
voltage lines, which, since it involves a loss of energy, 
should be avoided by increasing the wire diameter or 
otherwise, such as possibly by jacketing the line with 
hollow beads or shells. The same potential limitation 
exists in wireless antenn;:e, where corona discharge is 
apt to produce distortion as well as loss of energy. 

Turning to questions of transmission of energy, 
Prof. Thomson said that in the broadest sense all 
transmission of energy is electrical in its nature, as 
all the properties of matter now seem to be funda
mentally electric. He dealt briefly with the con
ditions of transmission lines, recalling that the flow of 
energy itself is not in the conducting wire but in the 
space surrounding it. In ordinary low- frequency 
currents little of the energy is radiated away into the 
space. At high frequencies the radiation loss is a 
measurable quantity, and at the highest frequencies, 
as used in wireless transmission, practically all the 
energy is radiated. In the past few years, the 
advances made in this form of electric transmission 
have given rise to a new art of unprecedented import
ance in the future. The lecturer dwelt upon some of 
the features of this advance, particularly in the 
development of the three-electrode thermionic valve, 
and mentioned interference of conditions of land 
surface, atmospherics, and "fading " as among the 
unsolved problems. He was inclined to think that 
the last-mentioned may be caused by displacement 
of phase relations by changes in the electrical cor:· 
clition of the lower atmosphere preceding distant 
lightning discharges. 

Outside of high-frequency work, most of electrical 
engineering is based on the magnetic properties of 
iron, and although no great advance on the high 
figures of efficiency now attainable may be expected, 
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