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the unilluminated part of the moon as due to reflection 
from the earth's surface. 

In the search for hidden laws and causes the 
scientific problem followed hard upon the artistic 
problem. The study of perspective led to that of light 
and shade, and so of optics-the study of the structure 
and functions of the eye, as being the instrument by 
which light and shade are perceived. He. made .a 
model of its parts, and showed how an 1mage IS 

formed on the retina, thus refuting the currently 
accepted belief of the eye throwing out rays which 
touch the object it desires to examine. described 
also the principle of the camera obscura mnety years 
before Porta developed the idea in practice. . . 

In mechanics he enunciated the theory of merha, 
afterwards demonstrated by Galileo, and relegated the 
theory of perpetual motion then current to the same 
category as astrology and necromancy. He 
the wisdom of Archimedes, and demonstrated h1s 
theory of oblique forces appl_ied to the arm of. the 
lever afterwards associated w1th the name of Gahleo. 
Folldwing on Archimedes's conception of the pressure 
of fluids he showed-a century and a half before 
Pascal-that liquids stand at the same level in com
municating vessels, while. if the arn;s are filled 
by different liquids the he1ghts w1ll vary mversely as 
their densities. . . . 

Leonardo is at once artist and man of sc1ence .m 
his treatment of, and interest in, water. He 
its properties and power of . movement u_nder condi
tions varying from the actiOn of the tides of the 
ocean to the laws which regulate t_he movement ?f 
water in siphons-a subject on wh1ch he t;J-Otes h1s 
intention of writing a treatise. He follows trans
formation into vapour, rain, dew, s!'low, 1ce. It 
winds mysteriously in wonder-worl{)ng cmls through 
the landscape backgrounds of his !=fe traces 
the infinite shapes it assum:s, m. vwlence of 
movement in spirals and cJrclmg loop 
of a swallow's flight, somethmg of the artist sh_eer 
delight in the creation of beauty of form mmghng 
with the purpose of the to from 
this. variety its underlymg pnl'lclple. <?r agam! as 
engineer he harnesses its power, studymg to d1vert 
its channels either in menace of war or for purposes 
of commerce or irrigation. . . 

In considering a geological problem m_etnod IS 

entirely deductive. " Since," as he says, thmgs ;;re 
far more a ncient than letters," he turns from authonty 
to the testimony of things themselves. "Why," he 
asks "do we find the bones of great fishes and oysters 
and 'corals and various other shells and se:;t-shells on 
the high summits· of mountains by the sea JUSt as we 
find them in low seas? " The fact that the cockles 
were living at the time when they became 
in the stra ta-this being evident from the shells bemg 
found in a row in pairs, while in other places the dead 
are found separated from their shells and all cast up 
together by the waves-is cited as that water 
formerlv covered parts of the earth wh1ch !lre _far 
above the level of the sea, and that th1s con<htwn 
continued for a period of more than the forty days 
of the Deluge, because, as the cockle af?ng .a 
furrow at the rate of three or four bracc1a datly, 1t 
could not in forty days have proceeded . from the 
Adriatic to Monferrato in Lombardy, a _d1stance of 
25o miles. By an investigation of the cuttmgs. formed 
by the Arno in the successive strata of the 
shells are found, he shows the gradual changes m 
crust of the earth, and, following o!l the track of th1s 
knowledge, he essays the construction of the :nap of 
Italv in days remote beyond record, but of wh1ch the 
earth remains a living witness. 

His special interest in botanical study may be traced 
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back to the earliest period of his artistic work. 
Vasari tells of a cartoon, intended for tapestry, of the 
sin of Adam and Eve in Paradise, where was a 
meadow with innumerable plants and animals, "of 
which in truth one could say that for diligence and 
truth to Nature divine wit could not make the like." 
He mentions a fig-tree as of special excellence for 
the foreshortening of the leaves and the disposition 
of the branches, and also a palm in which the round
ness of the fan-like leaves was shown with marvellous 
art. His description suggests minute attention to 
detail on the part of the artist based upon a profound 
study of Nature, and these are the characteristics 
which find expression in Leonardo's many exquisite 
studies of plants and flowers, and in the treatme nt of 
the herbage in the Virgin of the Rocks in the Louvre. 
His study of botany was in inception an integral part 
of his treatise on painting, botany being as necessary 
as anatomy, in order that the painter might have the 
requisite knowledge of form and structure. But here 
also the artist's power of observation of the varied 
beauty of earth 's· raiT!l nt of plants and flowers is 
merged imperceptibly in the mood of the man of 
science who saw in Nature not only form and colour, 
but, above all, light, which St. Augustine called " the 
queen of colours," and uses Nature's profusion as a 
background .whereon to study the incidence of light 
and sliade. 

Leonardo's researches in structure a re so exact and 
so scientific in m ethod as to anticipate the results of 
subsequent inquiry, as, for instance, in the knowledge 
his writings reveal of phyllotaxis-the law of quin
cuncial a rrangement of the leaves on the stem-pro
mulgated in 1658 by Sir Thomas Browne in his 
" Garden of Cyrus." In like manner the discovery 
that the age of a tree may be told from the number 
of concentric rings visible in a section of its trunk, 
with which more than a centurv later the names of 
Nathaniel Grew and Marcello Mitlpighi are associated, 
is contained in a passage in Leonardo's "Treatise on 
Paintirig" (Ludvig, 829). Leonardo also states in the 
same passage that these rings vary in thickness 
according to the greater or less amount of humidity of 
each vea r. 

I h-ave attempted here to summarise a few of the 
results attained- in the course of this investigation. 
The breadth and variety of their scope may serve to 
recall the remark of Francis I., who is recorded bv 
Benvenuto C ellini to have said tha t "he did not 
believe that any other man had come into the world 
who had attained so great knowledge as Leonardo." 
----------------------

Aeronautical Research. 

T HE announcement by the Air Ministry of the 
future arrangements for a eronautical research 

and education ma rks an important stage in the his
tory of the subject. The course follow ed was indicated 
in a White Paper, noticed in NATURE of March 4• 
p. 14, containing the report of a Committee on 
Education and Research in Aeronautics. The chair
man of that Committee , Sir Richard Glazebrook, is 
now head of the new Aeronautical Research Com
mittee and Zaharoff professor at London University. 
He was for twelve vears chairman of the late Advisorv 
Committee for under the presidency of 
the late Lord Rayleigh, and it may fairly be claimed 
that the new advance in the direction of the co
ordination of research in a large S!.!bject is a conse
·quence of the success of the work of the earlier body. 
The Advisorv Committee for Aeronautics had the 
assistance of such eminent men of science as Sir 
Horace Darwin, Sir Joseph Petavel, Sir Dugald Clerk, 
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Sir Napier Shaw, Mr. F. vV. Lanchester, and Sir 
George Greenhill. The new Committee differs con

from the older one in its and 
md1cates an apparent break in continuitv. This is 
not wholly the case, for many of the new members of 
the Research Committee have for some time been 
memoers of sub-committees of the Advisory Com
mittee. It was inevitable that the end of a strenuous 
period, such as that which brought the war to a close, 
should be taken as a suitable time for the withdrawal 
of the older members from some of their activities 
and this has happened to a great degree in the 
of the members of the Advisory Committee for Aero
nautics. The place of such members is taken by 
specialists in aeronautics together with one or two 
men of science of wide experience. 

It was recommended, in the report referred to, that 
funds should be provided for a school of aeronautics 
at the Imperial College of Science, South Kensington, 
to which institution the Zaharoff chair of aviation was 
attached. The Treasury has approved of the neces
sary funds being provided, and steps have now been 
taken for the formation of the necessary educational 
staff. The Committee's scheme recommended that 
this staff should include, in addition to the Zaharoff 
professor, whole-time professors of aerodynamics and 
airship construction, together with part-time teachers 
on design, materials, aero-engines, meteorology, navi
gation, and airships, and a whole-time junior staff. 
Mr. L. Bairstow, a former student of the college, has 
been appointed to the chair of aerodynamics. His 
work at the National Physical Laboratory on the 
stability of aircraft is well known and constitutes an 
important advance in aeronautical engineering. Mr. 
Bairstow is a member of the new Aeronautical 
Research Committee, and this dual position-like that 
of Sir Richard Glazebrook-should afford ample 
faci!itv to enable the Research Committee to supervise 
the educational work of the new school. 

In general the scheme proposed attempts to provide 
a common meeting-ground for everybody connected 
with aeronautics. As a central body responsible for 
advice and criticism and for the broad lines of policy 
in research, the Advisory Committee for Aeronautics 
proved to be of the greatest value. It had no direct 
executive powers, although the National Physical 
Laboratory had departments in aeronautics provided 
solely for carrying out the wishes of the Com
mittee. 

The experience gained is apparently considered by 
the Air Ministry to have justified an extension of 
powers, and, in particular, the contact with full-scale 
research at and elsewhere is made of the 
same character as that previously holding for the 
model work at the National Physical Laboratory. In 
addition, the Committee has intimate relations with 
the Imperial College for educational needs. The 
terms of reference to the Committee and the delimita
tions of the respective resoonsibilities of the Air 
Ministrv and the Deoartment' of Scientific and Indus
trial Research give some indication of the very com
plex arrangements contemplated. Control in all 
directions is divided, and it is some consolation in 
these troubled times to find the whole of the essential 
elements of aeronautics combinin!l to !'(ive a fair and 
generous trial to a scheme without definite rules, 
i.e. to a scheme which assumes helpful co.-operation 
as the basis of success. Whatever difficulties mav 
appear in this direction can only be known later. but· 
it may be hoped that the new Committee will be a 
worthy successor to the Advisorv Committee for Aero
nautics and so help to confirm -a healthv precedent in 
the relations of industrv and research to the Depart-
ments of State. · 
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Conjoint Board of Scientific Societies. 
THE report for the year rgrg gives evidence that 

the Board continues to discharge useful work 
During the year there was a danger that supplies of 
casein and glue would fall short, and that aeroplane 
manufacture would suffer The Board came
to an with Air Group of the Ministry 
of Mumtwns, and earned out a research ·into the 
nature, functions, and manufacture of adhesives. This 
resulted in the discovery of two new adhesives one 
possessing very remarkable properties, and the 
prepared from a waste product of which there was a 

supply in. the country throughout the· war. In 
add1t10n to th1s, Dr. Schryver and his colleagues. 
devised improvements in the manufacture of casein 
which effect a considerable saving in material and an 
improvement in its quality. 

.The on the of the Empire 
With S1r Dugald Clerk as chairman and Prof. A. H. 

as secretary, .drew .up a second report, in which 
1t IS able to drum that it has stimulated in
terest in water-power investigations in many parts of 
the Empire. In India, Ceylon, British Guiana Aus
tralia, the Union of Scuth Africa, and the East Africa 

steps are being taken by the appointment 
of commtsswns or committees, or bv preliminary in

a.nd sm;vey, to ·the water-power 
supplies wh1ch w1ll be avmlable, and in several 
instances tht; committee has been asked to give guid
ance and assistance. Much new development is taking
place in New Zealand. A proposal has been put 
forward to hold an Imperial Water-power Conference 
in London. Attention is directed to the general lack 
of facilities in universities and technical institutes for 
the .speci.alised training of young men in hydro-electric· 
engmeenng. 

The committee of which Sir Robert Hadfield is· 
chairman has sent deputations to interview Sir Alfred 
Mond and Mr. Stanley Baldwin (on behalf of the 
Chancellor of the Exchequer) in order to put forward 
its opinion that there is a great need for better ana 
more centralised accommodation for the technological' 
and scientific societies. 

The Patent Laws Committee drew up a series of 
which were adopted by the Board 

and transmttted to the Federation of British Industries 
for use in its endeavour to introduce modifications into 
the new Patent Laws. 

An elaborate report on the advisability or otherwise 
of the compulsory adoption of the metric system 
drawn up by a committee with Mr. Wilson-Fox 
chairman and Mr. A. R. Hinks as secretary, was dis
cussed at a special meeting of the Board called for 
the purpose. The report, which envisages boldly the 
actual practical difficulties which would confront com
pulsory adoption, especially during the war. is shortlv 
to be published on the authoritv of the committee 
accompanied by a series of critiCisms on the part of 
the scientific and technical societies to which it has 
been submitted. 

Other pieces of work summarised in the report 
relate to such subjects as the supply of timber for 
aeroplanes, the establishment of geophysical and petro
phvsical institutes, and the place of science in warfare. 

The Board has also taken its share in the discus
sion of the formation of national and international 
research councils, and in advocating the publication 
of a work devoted to the mineral resources of the 
Empire. The Bulletin, which is printed and issued to 
the conjoint societies and the members of the Board, 
g-ives in a comprehensive form a forecast of the meet
ings of the societies and an early announcement of the 
papers to be read thereat. 
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