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contour banks and to assist the silting up of gullies, 
and the fencing of the banks of dams and of planta
tions to prevent damage by live stock. . . . 

"Combined with these measures there must be 
improved methods of agriculture based on the intro
duction of mixed farming in place of the existing 
system. It is considered that the maintenance of 
crumb structure in the soil should be the aim and 
that this can only be maintained by suitable agri
cultural methods". 

Many of the Colonies are still at the early con
touring stage of soil conservation, at which the most 
urgent need is to construct mechanical barriers to 
run-off water and eroding soil. Some have reached 
the 'strip-cropping' stage, where contour cultivation 
is combined with an appropriate variant of ley 
farming, with the purpose of maintaining a crumb 
structure which will enable the soil to resist erosion 
with less absolute reliance on engineering construc
tions. Particular note may be taken 0f the remark
able success in restoring soil condition and fertility 
on exhausted land, achieved in Uganda by strip
cropping with elephant grass. Simultaneously, and 
not only in Uganda, local inhabitants are increasingly 
appreciating the value of livestock as an integral part 
of farming and not merely as a symbol of wealth. 

Throughout the British Colonial Empire, agricul
ture is evolving at an accelerating pace from primitive, 
shifting cultivation to settled, intensive systems. 
There is danger now, as there has been always, that 
evolution may get out of hand ; but at least we know 
what the goal is, we can even define it in terms of 
the physical properties of a fertile, erosion-resistant 
soil, and we know what agricultural operations will 
or will not advance the goal. The task of the future 
will be to synthesize the separate favourable opera
tions into workable systems of land use. The 
engineering problems of soil conservation have been 
solved; the agricultural problems are well on the 
way to solution ; and last, but by no means least, 
the complex social problems still remain to be solved. 
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CHARLES VERNON BoYs was born at Wing in the 
county of Rutland on March 15, 1855, the son of the 
Rev. Charles Boys. Wing continued to be his home 
for many years, and it was in his father's garden 
there that Boys thirty-three years later made with 
his radio-micrometer his well-known experiments on 
the heat received from the moon and stars. 

At the beginning of his delightful little book on 
"Soap Bubbles and the Forces which Mould Them", 
Boys tells how his interest in science was first 
awakened. "To G. F. Rodwell, the first Science 
master appointed at Marlborough College, this book 
is dedicated by the author as a token of esteem and 
gratitude, and in the hope that it may excite in a 
few young people some small fraction of the interest 
and enthusiasm which his advent and his lectures 
awakened in the author, upon whom the light of 
Science then shone for the first time." 

From 1873 until 1876, Boys was a student at the 
Royal School of Mines. In his Guthrie Lecture, 
delivered before the Physical Society of London in 
1934, he mentioned that he was for a short time at 
a colliery, and that he was brought back to South 
Kensington by Guthrie, who made him his private 

assistant and gave him a life membership of the 
Physical Society. His connexion with that Society 
always remained a close one ; he succeeded Guthrie 
as its demonstrator in 1886 and continued to be its 
demonstrator and librarian until 1898; he was 
later to become its president and was its second 
Duddell medallist. It was to the Physical Society 
that much of his work was communicated, including 
his first paper on "A Condenser of Variable Capacity 
and a Total Reflection Experiment". This was pub
lished in 1879, and in the title Boys is described as 
"Lecturer for the term on Natural Science at Upping
ham School". In this and the following year papers 
were published by Boys and Guthrie on "Magneto
electric Induction" and by Boys himself "On an 
Integrating Machine". The latter was the first of 
many papers dealing with practical mathematics, 
including one on "An Elliptograph" published in his 
eighty-ninth year. 

Boys was demonstrator of physics at the Royal 
College of Science, South Kensington, from 1881 
until 1889, when he became assistant professor. 
Much of the work for which Boys is best known was 
carried out or begun during the years 1887-90. A 
preliminary note on the radio-micrometer was com
municated to the Royal Society on February 24, 
1887. In, the tests of the method there described, 
he had used spun glass for the suspension of his radio
micrometer. In a note added a month later, he states 
that he has since found a method of producing fibres 
immensely superior to those of spun glass. These 
fibres of fused quartz obtained by his bow-and
arrow 'method were described in a paper, read before 
the Physical Society a little later in the same year, 
on the production, properties and some uses of the 
finest threads. The many uses of threads of fused 
quartz made possible by their perfect elasticity and 
great strength are there pointed out. An account 
of the perfected radio-micrometer was given to the 
Royal Society in the following year. He found a 
suitable application for the instrument in an investiga
tion "On the Heat of the Moon and Stars", begun 
in September 1888 and published in the Proceedings 
of the Royal Society two years later. Boys found the 
radio-micrometer amply sensitive for the comparison 
of the heat received from different small areas of 
the moon's surface ; it gave no certain indication of 
any heat received from even the brightest stars, 
although able to detect the heat received from a 
candle flame more than a mile away. 

In 1889, Boys communicated to the Royal Society 
his ideas on improvements in the Cavendish experi
ment to determine the constant of gravitation, point
ing out the advantages of reducing the scale of the 
apparatus ; the use of a fibre of fused quartz for the 
suspension made it practicable to carry this reduction 
very much further than would otherwise have been 
possible. Boys' final measurements of the Newtonian 
constant of gravitation were carried out in the Claren
don Laboratory, Oxford, and published by the Royal 
Society in 1894. He had succeeded in reducing the 
length of the torsion rod from which the attracted 
masses were suspended from the six feet of the 
original Cavendish experiment to less than one inch; 
the measurement was more accurate than any 
previously made of the constant of gravitation. 

From indications which he had observed of the 
high electrical insulating power of quartz fibres, 
Boys was led to make investigations on quartz as 
an insulator, which were published in 1890. Besides 
proving the great merits of quartz as an insulator, 
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these experiments gave very strong indications that 
some at least of the leakage of electricity from a 
charged body suspended in a closed vessel is not 
through the insulating support but by' conduction 
through the air. 

An account of experiments with a soap bubble 
was given by Boys to the Physical Society in 1888, 
and in December 1889 and January 1890 he delivered 
the Christmas Lectures before a juvenile audience 
at the Royal Institution, which formed the basis of 
his well-known book on soap bubbles referred to at 
the beginning of this notice. In this subject Boys 
found ample scope for the exercise of his wonderful 
ingenuity and manual dexterity. 

Notes on photographs of rapidly moving objects 
and on the oscillating electric spark formed the subject 
of a communication to the Physical Society in 1890. 
He gave a popular lecture at the Edinburgh meeting 
of the British Association in 1893 in which he showed 
photographs of rifle bullets in flight and the air waves 
accompanying them. In a note communicated in 
1937 to the Royal Society of Edinburgh, of which 
he had recently been elected an honorary fellow, he 
directs attention to the high speed of rotation given 
to a mirror by very simple means in these early 
experiments. He had used the rotating mirror to 
measure times as short as one hundred millionth of 
a second, and by its aid had found how to get an 
illuminating spark which lasted for only one thirteen
millionth of a second. 

It was in 1888, in the midst of this wonderfully 
active period of his scientific life, that Boys was 
elected a fellow of the Royal Society ; he was awarded 
a Royal Medal in 1896 and the Rumford Medal 
in 1924. 

In 1897 Boys became one of the Metropolitan gas 
referees. He greatly improved the methods of gas 
calorimetry, and the calorimeter described by him 
in the Proceedings of the Royal Society in 1903 was 
adopted as the standard instrument for testing 
London gas ; it came into general use in gas-works 
throughout Great Britain. He devoted much thought 
during many years to the planning of a still better 
gas calorimeter; but it was not until 1934 that he 
finally arrived at a design which completely satis
fied him. This was described in his Guthrie Lecture 
of that year. Boys tells in this lecture that the idea 
underlying one important part of the mechanism 
came to him in a dream. "I was sufficiently impressed 
by it to get up at six and go to Victoria Street, 
where I blew in glass the bulb and tube you now 
see". He was then in his eightieth year. 

It is not surprising that Boys, after his experiments 
with electric spark discharges, should take an interest 
in the development of a lightning discharge. With 
the object of investigating this subject, of finding, 
for example, at what part of its path the discharge 
begins ·and the speed with which it extends itself, he 
constructed in 1900 a moving-lens camera, of which 
he gave a short description in Nature of November 20, 
1926. Although he was in the habit of carrying this 
camera about with him, it was not until twenty-eight 
years after its construction that, while staying with 
·Loomis in America, he succeeded in getting his first 
photograph which showed the progressive develop
ment of a lightning discharge. Boys must have been 
interested in lightning for at least half a century 
when this photograph was taken, for in the issue of 
Nature mentioned above he gives a most interesting 
account of observations of a distant thunder cloud 
which he had watched at Wing in 1876. For every 

flash seen in the rain cloud or below, and simul
taneously with it, one or more very slender flashes 
of typical lightning (in one case as many as seven) 
were observed to shoot upwards into the clear sky. 

In spite of the handicap of the loss of one eye and 
very defective vision in the other, Boys continued 
his varied scientific activities until the end of his 
long life ; when he was eighty he published little 
books on the natural logarithm and on weeds. It 
was in this year that he received his knighthood. 

Boys does not appear to have been greatly inter
ested in theoretical physics. His delight was in 
designing, constructing and manipulating apparatus 
for physical measurements of the highest accuracy, 
and in overcoming experimental difficulties which to 
most would have seemed insuperable. He was a 
really great experimenter, and his methods of working 
were original and often unconventional. He appears 
to have been equally original and unconventional in 
ordinary life. 

Boys married in 1892 Marion Amelia, daughter of 
the late Henry Pollock, and they had one son and 
one daughter ; the marriage was dissolved eighteen 
years later. 

Boys died on March 30, 1944, in his ninetieth year. 
C. T. R. WILSON. 

Mr. J. A. Gaunt 
NEws has recently reached Great Britain of the 

death . of Mr. J. A. Gaunt on January 4, 1944 ; he 
died from myelitis as a prisoner of war in Hong Kong. 

Gaunt entered Trinity College, Cambridge, from 
Rugby as a scholar in 1923, and had a distinguished 
undergraduate career, obtaining a mark of distinction 
in the Mathematical Tripos in 1926 and sharing the 
newly instituted Mayhew Prize. He then started to 
work on theoretical physics under the late Sir Ralph 
Fowler and soon became one of the most promising 
members of the rapidly expanding school which was 
being established at Cambridge in the latter half of 
the 1920's. 

Gaunt's first paper was on the stopping power of 
matter for a-particles and was completed by March 
1927. He next turned to statistical mechanics and 
extended some work by Fowler and by Eddington 
on stellar atmospheres. For this work, published 
w1der the title "The Debye-Hiickel Theory and 
Stellar Atmospheres" (Mon. Not. Roy. Ast. Soc.), he 
was awarded a Rayleigh Prize ·in 1928. He then re
turned to the more congenial topic of quantum 
mechanics and wrote a number of short papers in 
rapid succession on such subjects as the theory of 
Hartree's self-consistent field and the relativistic 
theory of an atom with many electrons. 

These early papers of Gaunt's were useful contribu
tions to a rapidly growing subject, but his most 
important work is contained in two long and rather 
formidable papers published in the Phil. Trans. 
during 1929 and 1930, the first being on the triplets 
of helium and the second on continuous absorption. 

The problem of calculating the triplet separations 
in helium was first tackled by Heisenberg, using non
relativistic quantum mechanics. The calculation is 
more difficult for helium than for heavier elements, 
since for helium the usual approximate theory is 
inadequate, retardation and other relativistic effects 
being of comparable importance to the spin-orbit 
and spin-spin interactions. When Dirac's relativistic 
theory of the electron appeared it was possible to 
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