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medicine; the Alhumbert prize (woo francs), question 
proposed for 1917, the study of the action of the mag
netic field on crystalline liquids; the prize founded by 
Mme. Ia Marquise de Laplace, to the pupil holding the 
first place leaving the Ecole Polytechnique; the Felix 
Rivot prize (2500 francs), between the four pupils leav
ing the Ecole Polytechnique with first and second 
places in mines and ponts et chaussees. 

THE LOUTREUIL FOUNDATION. 

As this is the first distribution of this fund, a sum
mary is given of the regulations formulated by the 
committee for dealing with applications. 

The grants recommended fall into three classes :
(I} To institutions specially mentioned in the will 

of the founder. 
The Natural History Museum, woo francs for the 

continuation of researches on orchids undertaken by 
Prof. J. Costantin, and 5700 francs for the purchase 
of accumulators, and 4300 francs for a radiographic 
installation needed in the laboratory of Prof. Jean 
Becquerel. 

The College de France, 4ooo francs to G. Gley, for 
the installation of an apparatus in his laboratory for 
the production of cold; 5000 francs to L. Cayeux, for 
-completing the equipment of his geological laboratory 
for petrographical researches; 2400 francs to M. 
M;iintz, director of the laboratory of vegetable chem
istry of Meudon; 2ooo francs to L. Nattan-Larrier for 
the purchase of a centrifuge and incubator for cultures 
-of micro-organisms. 

As the provincial observatories are all attached to 
the universities which have already received a special 
1egacy from M. Loutreuil, the council win only con
sider claims for grants relating to researches of a per
sonal order. Under this head 3000 francs is granted 
to M. Gonessiat, director of the Algiers Observatory, 
for the construction of an apparatus designed to 
measure the intensity of Hertzian waves and for a 
vertical seismograph. 

Polytechnic School, 3000 francs to E. Carvallo, for 
the continuation of his researches on a method of 
shooting at airships. 

The veterinary schools of Lyons and Alfort, each 
5000 francs, for the upkeep of their libraries ; the 
veterinary school of Toulouse, 3000 francs for the same 
purpose, and 10oo francs to M. Montane, for the 
-reorganisation of the anatomical collections of this 
school. 

(2) To institutions admitted by the president of the 
academy to participate in grants from the Loutreuil 
Fund. 

The Conservatoire des Arts et Metiers : 3000 francs 
to Marcel Deprez, for his experiments relating to the 
transmission of the heat of gases to metallic walls, 
constantly cooled, and for experiments on electrical 
phenomena arising from internal-combustion motors; 
4500 francs to A. Job, for the purchase of a calorimetric 
bomb, an electric transformer, and other apparatus 
necessary to his researches on the velocities of oxidis
ing reactions; 6ooo francs to Jules Amar, for improv
ing his equipment for the study of the muscular forces 
of man at work by the graphic and chronophoto
graphic methods. 

To other societies and to individuals. 
The Societe de documentation bibliographique, 2ooo 

francs; 2000 francs to Henri Pieron, for the equipment 
of his laboratory at the Sorbonne for physiological 
psychology; -z4oo francs to Louis Mengaud, professor 
at the Lycee of Toulouse, for exploratory work in the 
province of Santander; Io,ooo francs to Charles Marie, 
for assistance in the publication of tables of physical 
constants; 3000 francs to Camille Flam marion, for his 
private observatory at Juvisy; 4000 francs to Emile 
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Miege, for experiments at Rennes; woo francs for the 
preparation of plates illustrating fossils collected by 
J. Couyat-Barthoux. 

The total grants recommended amount to 82,300 
francs, and this does not exhaust the sum available. 
During the war it has been impossible for all the 
investigators to carry on work already commenced or 
to undertake new researches, and other expenditure 
considered desirable by the council has been excluded 
by the terms of the legacy. 

BRITISH METEOROLOGY.! 

OWING to the war every side of the work of the 
Meteorological Office has been affected, and 

many alterations in the staff have taken place, although 
it is highly satisfactory to note that in this period of 
emergency the office has risen in every way to the ever
increasing demands made on it by the Admiralty. 
This high efficiency is the outcome of the progressive 
development, organisation, and co-ordination of the 
work in all the divisional sections of the office and of 
the observations attached to it, gradually and sys
tematically carried out, under the direction of Sir 
Napier Shaw, in the years preceding the outbreak of 
hostilities. Although all branches have supplied their 
quota of indispensable information to the authorities, 
the services rendered by the forecast division are more 
conspicuous than in other directions, so that it occa
sions no surprise to read that this division "has not 
failed to meet promptly and efficiently whatever wishes 
the Admiralty has expressed for information as to the 
weather over any part of the British Isles and neigh
bouring seas, for the use of the Navy, the Air Depart
ment, or the officials at headquarters." 

The C.G.S. system of units for the expression of 
meteorological measurements has continued to make 
headway, and is being gradually introduced into an 
the publications. In this connection it is noted that 
the substitution of the millimetre for the inch in 
the measurement of rainfall "has met with less appre
ciation" than the other radical changes in progress. 
The necessity of uniformity is well shown by the 
publication of data dealing with the meteorology of 
the globe for 191 I on the basis of two stations for 
each 10° square, which is at present passing through 
the press under the title of the "Reseau Mondial, 
19II." In this publication pressure is given in milli
bars, temperature in degrees absolute, and rainfall in 
millimetres for all stations. 

A request received early in 1914 through the Foreign 
Office and the Board of Agriculture and Fisheries 
regarding the application in this country of meteoro
logy to agriculture, forms the subject of an exhaustive 
reply given in extenso in appendix 2. It is pointed 
out that the line hitherto taken by the Meteorological 
Office, "as guided by tradition and precedent," has 
been to supply information likely to be of value to 
agriculturists in the form of weather forecasts and 
statistical reports, leaving the application of the data 
to the problems on hand to any who are disposed to 
take advantage of the material provided. The office 
resources do not include a staff to elucidate the ques
tions involved, and a similar position obtains at the 
Board of Agriculture and Fisheries. The data pro
vided are but little used by agriculturists. "Many 
persons are willing to receive forecasts by telegraph, but 
are unwilling to pay for the telegrams," and as the 
British race is not in the habit of paying for anything 
until its value has been amply demonstrated, both the 
Government and the farmer are waiting for the prac-
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tical value of the forecasts to be established. This can 
only be done by trial, and both sides are waiting for 
the other to demonstrate, beyond cavil, the value of 
the information to be supplied. The fundamental diffi
culty seems to be that the farmer has made his own 
study of the weather, and uses it in his own way with
out committing the results to writing, while the 
Meteorological Office prints large masses of data 
without knowing precisely in what directions to dis
cuss them in relation to agricultural problems. 

Appendix 4 deals with proposals for the establish
ment of a "Central Observatory for the Investigation 
of the Upper Air," in which it is pointed out that since 
1905 the small sum of 45ol. a year has been available 
for the purpose of upper air research. Having in view 
the great and rapidly growing importance of the aero
nautical and aerological aspects of the work, especially 
in relation to aviation, it is to be hoped that this 
scheme will go through. The services rendered by 
Mr. W. H. Dines, F.R.S., in the past are so well 
known that the mere mention of them is an ample 
guarantee that the annual appropriation of some wool. 
to I5ool. proposed would be money well expended. 
The site suggested is at Benson, in Oxfordshire, which 
has many advantages to recommend it as a position 
for the central aeronautical observatory contemplated. 

THE NATURE OF EXPLOSIVES. 

I T was suggested in the review of Mr. A. Marshall's 
important work on "Explosives" in NATURE 

of June 3, 1915 (vol. xcv., p. 366) that the book would 
be improved if it had an introductory chapter dealing 
with the general principles on which the composition 
and action of explosives depend. Mr. Marshall, writ
ing from Naini Tal, India, says that he had prepared 
a chapter on the lines suggested for another shorter 
work of a less technical character than that which 
was the subject of our review. Unfortunately, 
through pressure of other work, he has been obliged 
to postpone for the present the completioh of this book, 
but he sends us the chapter; and we are glad to 
publish it as a separate article, as the subject is of 
particular interest at the present time. 

ExPLOSION.-vVhen gas or vapour is released so 
suddenly as to cause a loud noise an explosion is said 
to occur, as, for instance, the explosion of a steam 
boiler or a cylinder of compressed gas. Great and 
increasing use is made of explosive processes in gas, 
petrol, and oil engines for driving machinery of all 
kinds. In these engines the material that explodes 
is a mixture of air with combustible gas, vapour, or 
finely-comminuted liquid, and in the explosion these 
are suddenly converted into water vapour and the 
oxides of carbon, which latter are gases. Although all 
these things are liable to explode, none of them are 
called explosives; this term is confined to liquid and 
solid substances, which produce much more violent 
effects than exploding gaseous mixtures, because they 
occupy much smaller volumes originally. 

ExPLOSIVE.-An explosive is a solid or liquid sub
stance or mixture of substances which is liable, on 
the application of heat or a blow to a small portion 
of the mass, to be converted in a very short interval 
of time into other more stable substances largely or 
entirely gaseous. A considerable amount of heat is 
also invariably evolved, and consequently there is a 
flame. 

GAs EvoLuTION.-That evolution of gas (or vapour) 
is essential in an explosion is rendered evident by 
considering thermit. This consists of a mixture of 
a metallic oxide, generally oxide of iron, with 
aluminium powder. When suitably ignited the 
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aluminium is converted into oxide and the iron or 
'1ther metal is set free in a very short interval of time 
with the evolution of an enormous quantity of heat, 
but there is no explosion. It is indeed because no gas 
is evolved that thermit can be used, as it is, for local 
heating and welding. 

HEAT LIBERATION.-lt is also an essential condition 
that heat should be evolved in an explosive reaction, 
otherwise the absorption of energy due to the work 
done by the explosion would cool the explosive and 
consequently slow down the reaction until it ceased, 
unless heat were supplied from without. Ammonium 
carbonate, for instance, readily decomposes into carbon 
dioxide, ammonia, and water, but in so doing it 
absorbs heat; consequently the reaction is much 
slow to be explosive. Ammonium nitrate, on the 
other hand, is decomposed into oxygen, nitrogen, and 
water, with the evolution of heat, and is consequently 
liable to explode. A violent impulse is required 
start the explosion, but once it is started the energy
(or heat) liberated suffices to propagate the explosion, 
unless the conditions be such that the energy is dissi
pated more rapidly than it is liberated. 

SENSITIVENEss.-Another essential for an explosive 
is that the reaction shall not set in until an impulse 
is applied. If the reaction set in spontaneously> it is 
obvious that its energy cannot be utilised in the form 
of an explosion. A mixture of sodium and water 
evolves hydrogen with the liberation of heat, but 
reaction sets in immediately the two substances come 
in contact with one another. Different explosives re
quire impulses of very different strengths to cause them 
to explode. Some, such as diazobenzene nitrate, are 
exploded by a slight touch; these explosives are of no 
practical utility as they are too unsafe. Others, such 
as fulminate of mercury, are exploded by a moderate 
blow or a small flame; these are used principally for 
charging caps and detonators, a small quantity serving 
to explode a large amount of some other less sensitive 
explosive. Most of the explosives now used can be 
exploded by a blow only if it be extremely violent, and 
many of them cannot be exploded by a flame in the
open in ordinary circumstances. The tendency is to 
use less sensitive explosives because they are safer to
handle. but it should never be forgotten that the term 
"safe," when applied to an explosive, is only a com
parative one. The duty of an explosive is to explode, 
and if it is not treated with proper respect it will, 
sooner or later, explode at the wrong time with ex-
tremely unpleasant results. 

Before the subject of explosives was understood so
well as it is now, inventors were very liable to think 
an explosive was very powerful, and therefore valuable 
merely because it was very sensitive, whereas too great 
a degree of sensitiveness is really a most objectionable 
feature. In the middle of tbe nineteenth century many 
such mixtures as potassium chlorate and picric acid 
were proposed through this want of comprehension of 
a fundamental condition. 

CoNSTITUENTS OF ExPLOSIVES.-The explosive
gaseous mixtures used in gas and oil to which 
reference has been made are composed of a combustible
material, consisting largely of carbon and hydrogen, 
and air, the useful constituen-t of which is oxygen. 
Similarly, nearly all commerdal explosives. are com
posed partly of combustible elements, of whtch carbon 
and hydrogen are the most important, and partly of 
oxygen combined, but not directly with the 
and carbon. On explosion the oxygen combines with 
the hydrog-en to form water, and with the carbon to 
form carbon monoxide or dioxide, or a mixture of the 
two. It is the heat set free in this combustion that is 
the main or entire cause of the rise of temperature. 
The formation of these two oxides of carbon liberates 
very different quantities of heat; 12 grams of carboo 
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