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transformed into a science. Sabatier's observation 
of the hydrogenating properties of finely divided 
nickel is the germ from which has developed the 
industrial hydrogenation or hardening of oils and 
fats and innumerable processes in almost every 
section of organic chemistry, including the Bergin
isation process for obtaining liquid fuels from coal. 
Scientific investigations on nitrocellulose and cellu
lose acetate and their solvents have led to the dis
covery of lacquers which have not only revolution
ised the paint and varnish industry, but also made 
possible the enormous expansion of the automobile 
industry. The leather substitute used extensively 
in upholstering motor cars has itself been pro
duced as an outcome of the scientific investigation 
of nitrated cellulose. Equally important is the 
development of the whole rayon industry from 
scientific investigations and observations in the 
same field of cellulose-Chardonnet's discovery of 
nitrocellulose silk and Cross and Bevan's viscose. 
The technical possibilities of any one of these dis
coveries were scarcely dreamed of by industry when 
the first investigation was commenced. Finally, 
the great fertiliser industry, including the fixation 
of atmospheric nitrogen, is essentially based on 
Liebig's discovery of the superphosphate process 
and Lawes and Gilbert's patient investigations on 
the effect of fertilisers on plant growth. 

The above brief review of the creative influence 
of science on industry might be extended by refer
ence to the radio industry, which is similarly the 
outcome of the scientific researches of Clerk Max
well and Hertz on the properties of the electric 

waves. The telephone originated with the experi
ments of Bell, and the cinematograph industry, the 
automobile, the aircraft, the synthetic ammonia 
industries, are all the outcome of fundamental in. 
vestigations, the practical significance of which 
was undreamt of at the time, and eJtch now gives 
employment to thousands of workers. 

Admittedly, society must look to creative science 
for the best hope of an ultimate solution of the un
employment situation. Indirectly, therefore, the 
problem of unemployment is linked with the prob~ 
lem of fostering the most vigorous intellectual 
activity among scientific workers and attracting 
into the service of science the most able minds the 
present generation can provide. Conditions which 
tend to lower the standard of recruitment for the 
various branches of the profession of science may 
react dangerously upon the welfare of the com
munity. If full contact is secured between the 
finest type of such scientific work and industry, a 
fertilisation of industrial research will result from 
which all branches of the community will benefit. 
So competent an observer as Prof. Henry Clay 
remarks in this connexion that industrial expansion 
takes place less as the result of the establishment 
of entirely new firms to exploit new processes and 
new demands than as a result of existing firms, 
which are making profits by the efficiency _of their 
management, applying these profits to finance ex
pansion in new directions. It would seem that only 
through the rationalisation of industry can creative 
science exert its full influence in expanding employ-
ment ( -- b . d ) · To e continue . 

The Structure of Wind over Level Country* 

ABOUT seven years ago, in connexion with the 
.ft construction and navigation of airships, the 
Meteorological Office was called upon to conduct 
further investigations into certain problems of wind 
structure. The work was taken up with energy and 
ability by M. A. Giblett, the already distinguished 
young meteorologist who afterwards in 1930 lost 
his life in the ill-fated R101. The researches on 
wind structure were completed by members of the 
meteorological staff of the Royal Airship Works 
at Cardington, and the results are now issued 
in an impressive volume as Geophysical Memoir 
No. 54. 

The data discussed in this memoir were derived 
mainly from four anemographs, three of which were 
set up at the corners of an equilateral triangle of 
180 feet side-approximately the length of the air
ship R101-and a fourth at the middle point of 
one side of the triangle. 

The instruments could be arranged to use 
recording drums turning at the normal rate, that is, 
once in 24 hours, or at 12 times the normal rate, 
or at 144 times the normal rate. A time-marking 
device could be set to operate simultaneously upon 
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the individual records. The instrumental arrange
ments were in charge of B. C. V. Oddie; a complete 
description of the equipment, together with photo
graphs and a discussion of possible instrumental 
errors, is given in Part I. 

After that, the work falls naturally into two main 
branches-the facts of observation and the dis
cussion of the observations. Parts II. and IV. con
tain results dealing respectively with the horizontal 
fluctuations in wind in time and space and with 
the variation of wind with height ; seven appendices 
are devoted to the statistics, whilst the work, in all, 
includes no less than 95 figures, containing, in par
ticular, reproductions of numerous records, ordin
ary, quick-run, and ultra-quick run. All this is a 
valuable store of information which probably will 
afford material for the discussion of further prob
lems. The discussion in this work is contained 
mainly in Parts III. and V. 

In Part III., C. S. Durst outlines an attractive 
theory of eddies. The gusts, lulls, and changes of 
direction in an air current are commonly ascribed 
to more or less circular eddies embedded in the 
general flow, but in the study of the ultra-quick 
runs it has been noted that " the wind velocity 
does not change regularly backwards and forwards 
between gusts and lulls, but that the velocity rises 
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rapidly to a maximum (the gust), then falls off 
slowly to a minimum (the lull), and superposed on 
this general change there are many smaller irregular 
oscillations". Moreover, "the main gust and lull 
do not affect the direction greatly ; in fact, the 
changes in direction produced by the rapid irregu
larities are as large if not larger than the changes 
produced by the main gust and lull ". Of these 
two types of disturbance, the first-mentioned varies 
in magnitude according to the gradient of tempera
ture in the vertical direction, and tends to vanish 
under conditions of extreme stability. This large 
scale type of disturbance Durst associates with 
convectional eddying in cells of a depth of perhaps 
1500 feet, of length in the direction of the wind of 

the order of 3000-8000 feet, and of a width of per
haps 600-2000 feet. The small scale disturbances 
he considers to be of frictional origin, eddies set up 
by contact of the air stream with the surface of the 
earth ; the diameters of these frictional eddies are 
of the order of 50-100 feet, and the axes may be 
oriented in all directions. 

In Part V., A. F. Crossley takes up the discussion 
of the effect of the present theory of eddies on the 
variation of wind with height, and finds that simple 
equations of motion can be applied to the atmo
sphere only above a height of 1500 feet if super
adiabatic conditions are present in the surface layer, 
and above about 50 feet when there is an in-
version. A. H. R. G. 

Sadi Carnot, 1795-1832 

ON Aug. 24, 1832, a hundred years ago, Sadi 
Carnot, the author of the famous memoir "Re

flexions sur la puissance motrice du feu et sur les 
machines propres a developper cette puissance ", 
died in Paris at the early age of thirty-six years. 
For some weeks previously he had been very ill 
with fever, and was only just beginning to re
cover when he fell a victim to the cholera epi
demic which claimed some 18,000 persons in Paris 
alone. 

Little notice was taken of Carnot's death, and no 
one realised that he had made a contribution to 
science which was destined to render his name 
immortal. His essay had been printed in 1824 by 
the minor Parisian publisher Bachelier, and had it 
not been for the comments on the views of Carnot 
by his countryman, Clapeyron (1799-1864), the 
engineer, who in 1834 wrote a paper entitled "Sur 
la theorie mechanique de la chaleur "for the journal 
of the Ecole Polytechnique, it might well have been 
lost sight of altogether. It was Clapeyron's essay 
which attracted the attention of Kelvin when 
studying in Regnault's laboratory in 1845, and it 
was Kelvin who first mastered the principle enunci
ated by Carnot ; as he was also the first to realise 
the merits of the work of Joule. 

Carnot's essay was reprinted in 1871 in the 
Anrwles scientifiques de l'Ecole Normale superieure, 
and in 1878 it was again reprinted by the publishers 
Messrs. Gauthiers-Villars, together with a letter 
from Carnot's brother Hippolyte (1801-88) to the 
Paris Academy of Sciences, dated Nov. 30, 1878, 
a biographical sketch and extracts from Carnot's 
manuscripts. The centenary of the publication of 
the essay was celebrated at the P.N. Russell School 
of Engineering, University of Sydney, on Oct. 23, 
1924; and again on Jan. 20, 1926, at a special 
meeting of the Societe des Ingenieurs Civils de 
France, which was attended by the President of 
the Republic and many officials, savants, and 
engineers. 

Except for two incidents, the life of Carnot 
was uneventful. He was born in Luxemburg on 
June 1, 1796 ; but before he had reached manhood, 
Napoleon had been overthrown, and a career which 
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might otherwise have been spent on the battlefield 
was passed in the barracks and the study. He was 
taught mathematics by his father, and attended 
the Lycee Charlemagne; in 1812 gained admission 
to the Ecole Polytechnique, and in October 1814 
passed into the Corps of Engineers at Metz. Earlier 
that year he had, with his fellow students, served 
in a battalion formed for the defence of Paris, but 
he saw nothing of active service. For five years 
he was employed on routine work in various towns; 
in 1819 he entered the staff corps in Paris, in 1827 
was made a captain of engineers, and the following 
year retired from the army. 

A born student, Carnot when in Paris followed 
courses at the College de France, the Sorbonne, 
and the Conservatoire des Arts et Metiers, his 
scientific studies being interwoven with others on 
music, the arts, literature, and political economy. 
He made himself familiar with mechanical engin
eering and various industries, and it was the absence 
of any exact theory of the steam-engines of New
comen, Watt, Smeaton, and Trevithick which led 
him to the study of heat and to writing his "Re
flexions ". Towards the end of his life he joined 
the Association polytechnique started by old 
students of the Ecole Polytechnique for popularis
ing knowledge, and had he lived longer he would 
no doubt have taken a prominent part in its 
proceedings. 

Carnot came of a celebrated family of Burgundy, 
his father being Lazare Nicolas Marguerite Carnot 
(1753-1823), the mathematician and engineer who 
earned for himself the title of " the organiser of vice 
tory " . Nicolas Leonard Sadi Carnot was his second 
son ; an older one who had also been given the 
name of Sadi, after a thirteenth century Persian 
poet, died in infancy. Hippolyte was the third 
son, while his son was Marie Francois Sadi 
Carnot, who became President of the French Re
public and was assassinated at Lyons on June 24, 
1894. 

Of the character of Sadi Carnot, his brother gives 
a pleasing sketch. Energetic, courageous, with few 
prejudices and many amiable qualities, Carnot left 
behind him manuscripts which not only contain 
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