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this reasoon that we require men to be trained, not 
mcrelv to make scientmc discoveries, but to make 
usciui commercial applications of them, which are 
wealth-producing or wealth-conserving in a national 
sense. This requires a peculiar combination of 
scientific ability and commercial insight, and it is 
just here that Germany has the advantage. 

l\lr. Lloyd George said on one occasion that he 
feared Germany's war-bread spirit, by which he meant 
the willing subjection of a whole Empire to discipline. 
\Ve might say, with even more truth, that what is 
to be teared is Germany's militant chemistry and 
engineering, or that combination of commercialised 
science which is relentlessly applied' to undermine and 
take away sources of power of other nations. This, 
however, is what we have to meet. \Ve have to train 
chemists, engineers, electricians, and physicists who 
are not only learned in the knowledge of their science 
and originative in discovering new facts and prin
ciples, but have also a keen commercial sense which 
directs them to the solution of the practically useful 
problems. \Vc have, therefore, to create a very much 
closer union between industry and science. To some 
scientific men this seems derogatory to the dignity 
of science. On the other hand, men concerned with 
the business side of manufacture are apt to under
value the aid which science can give them. Mean
while our scientific industries suffer from this dissocia
tion. 

In the first place we should aim at bringing about 
a much more intimate relation between the universities 
and technical colleges and the factories and work
shops, so that the college teaching may result in pro
ducing a type of man more useful in the factory. 
For this reason I am an advocate of the so-called 
sandwich system, by which the student spends a year 
alternately in the shop or factory and in the college, 
the first and third year being at the college and 
the second and fourth in the shop or factory. This 
turns out a better type of man than two years at the 
college and two years in the shop taken consecutively. 
It should apply not only to engineers in all branches, 
but to chemists as well. 

Then, again, conferences should be held from time 
to time between teachers and practical engineers and 
chemists for the exchange of ideas on the subject of 
the schemes of work and study to be followed by the 
student-apprentice, so as to turn out all.-round men 
and not unpractical theorists or unscientific practists. 
We have to improve in many ways our college teach
ing, so as to expend to better advantage the available 
time and place more stress on ability to use informa
tion than to store it. Engineering and chemical 
students should be brought much earlier than at 
present into contact with questions of cost and esti
mates, so that they mav know not only how and why 
a certain machine works, but what it costs to make 
it, or to run it. They will then be far better able to 
take advantage of the workshop training and obtain 
earlier that "workshop sense " or instinct which looks 
at everything from the point of view of cost and profit, 
as well as operation or efficiency. 

We have before us a tremendous task to restore the 
waste of this great war. To do this we have to utilise 
all waste products and to abolish waste and inefficiency 
in all departments of life, domestic, commercial, 
political, and industrial, and we have to get rid of 
them in scientific work as well. We can only do this 
by bringing to bear the scientific method upon all 
these regions of activity and even upon scientific re
search itself. As a small contribution to this work the 
above suggestions are tentatively put forward, and 
with the greatest diffidence I submit them now to 
vour careful consideration. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.-A friend of the l9te Dr. Donaldson, 
master of Magdalen College, has endowed a bye. 
fellowship of the annual value of wul., to be callecl 
the Donaldson Bye-Fellowship, in memory of the late 
master; the fellowship is intended for the encourage. 
ment of research, and is tenable for one year. The 
Financial Board ,.Cp<.)rts that Sir Eustace Gurney has 
offered to present to the University a farming estate 
of about 257 acres with a view to the encouragement 
of the study of forestry in the University; the net 
income in rent of the estate is about wei. per annum. 
The General Board of reoorts that the council 
of the Royal Geographical Society has decided to make 
grants of 300!. per annum for five years to the schools 
of geography in Oxford and Cambridge. Mr. H. H. 
Brindley, of St. John's College, has been appointed 
demonstrator of biology to medical students, and Mr. 
C. vVarburton, of Christ's College, demonstrator in 
medical entomology; both appointments arc for a 
period of five years. 

LoNDO:-<.-The following new doctorates in science 
arc recorded in the London University Gazette fm
Fcbruary 9 :-Physics : E. J. Evans (Imperial College 
-Royal College of Science), for a thesis consisting of 
three papers on spectroscopy published in (i) NATURE,. 
September 4, 1913; (ii) Phil. Mag., February, 1915; 
(iii) Phil. Mag., January 1916. Organic Chemistry: 
Biman Bihari Dey (Imperial College-Royal College 
of Science), for a thesis entitled "A Study in the 
Coumarin Condensation" (Trans. Chem. Soc., 1915). 
Applied Statistics : Leon Isserlis (University College), 
for a thesis consisting of the following papers :-(i} 
"On the Multiple Correlation Ratio," parts i. and ii. 
(Biometrika, November, 1914, and November, I9I5); 
(ii) "On the Conditions under which the ' Probable 
Errors ' of Frequency Distributions have a Real Signi
ficance" (Proc. Roy. Soc., A., 92, I915). 

A NOTE in the Times of Februarv 10 states that Mr. 
C. E. Probvn, who died on De-cember I last, left 
estate of the gross value of 14,563!., the residue of 
which, amounting to about Io,oool., is bequeathed to 
the University of Bristol. 

\VE gather from the Munchener medizinische 
TV ochenschrift that of the 18, I 10 students inscribed 
during the present semester in seven of the German 
universities, 13,629 are absent in the army, i.e. 
slightly above 75 per cent. 

DR. E. H. GRIFFITHS, principal of the University 
College of South Wales and Monmouthshire, who had 
arranged to resign at the end of the present session, 
has consented, at the request of the council, to continue 
in office until the end of the session 1917-rS. 

WE learn from the Pioneer Mail that the staff has 
now been. selected for the Lady Hardinge Medical Col
lege and Hospital at Delhi, which Lord Hardinge 
opens to-day :-Principal and professor of medicine, 
Dr. K. A. Platt; professor of anatomy and gymeco
logy, Miss Bitton; professor of pathology, Miss Field; 
professor of anatomy, Miss Murphy; professor of 
chemistry, Miss A. M. Bane; professor of biology and 
physiology, Miss M. R. Holmer. It is expected that 
tuition will begin next September, and the Govern
ment of India will contribute a lakh of rupees (67ool.} 
yearly to the annual maintenance charges. 

THE issue of the Pall Mall Gazette for February 8 
oontained an interesting account of an interview with 
Sir Philip Magnus, in which he expressed his views 
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on the changes desirable in the education of this 
country. Larger grants for scientific industrial re
search, though imperatively necessary, will not be 
enough. What our system of education should be 
after the war must be inquired into. Our children 
will have to be taught their duties as citizens of a great 
Empire, and in relation to our Dominions overseas. 
Sir Philip Magnus advocated the appointment of an 
independent and competent committee, such as was 
suggested by. him in the House of Commons on 
January 26 (see NATURE, February 3, 639), to inquire 
into the whole question. Scientific education must 
be made more general and the spirit of our people be 
made scientific. Science must be given full play in 
all our activities, and especially must it govern our 
organisation. Such a committee would be able to 
effect concentration, and its recommendations should 
lead to reforms and development of the Board of 
Education. While it is of the utmost importance that 
we shall apply science to commerce, to industry, and 
to other purposes, it is, said Sir Philip, still more 
important to keep steadily in mind that the highest 
aim of education is so to develop the character of our 
people that they shall act as mora l human beings. 

:•;OCIETIES AND ACADEMIES. 
LONDON. 

l{oyal Society, February Io.-Sir J. J. Thomson, 
president, in the chair.-Lord l{ayleigh : The theory of 
the Helmholtz resonator. The ideal form of a Helm
holtz resonator is a cavernous space enclosed in a thin 
immovable wall, but communica ting with the external 
atmosphere by means of a small perforation. An 
approximate theory is due to Helmholtz, who arrived 
at definite results for apertures the outline of which 
is circular or elliptic. In the present paper the 
approximation is carried further for the special case 
where the wall is spherical, with the aid of the appro
priate Legendre's functions.-Sir Norman Lockyer 
and H. E. Goodson : The flame 
spectrum of iron. A spectrogram of the light 
emitted when metallic iron burns in the oxyhydrogen 
flame, notably rich in lines due to the metal, has been 
studied. Sixty-four lines of iron have been identified 
in the region ..\..\ 3856·52- 5615'·88. Fifteen of these 
lines do not appear to have been hitherto recorded in 
the iron-flame spectrum, and a number of these latter 
possess special interest. On the basis of a comparison 
of the flame spectrogram with a spectrum of the iron 
arc of appl'Oxirnately similar exposure, it has been 
possible to separate the flame lines according to the 
observed variations of intensity into two well-marked 
groups, whilst a residuum forms an intermediate 
group. All the flame lines have accordingly been 
placed in one or other of the following three groups :-

Group A containing lines st ronger in flame than arc. 
B , , weaker , , 

, C , , nearly equal in both sources. 
This division bears close relation to the more minute 
classification employed by King in the case of spectra 
obtained at varied temperature levels in the electric 
furnace.-W. G. Duffield and M. D. Waller: The con
sumption of carbon in the electric arc. III.-The 
anode loss. It has already been shown that the rate 
of consumption of carbon from the kathode of a very 
short a1·c is such that the departure of one atom is 
accompanied by the transfer between the poles of four 
electronic charges. The above experiment gave a clue 
to the r6le played by the kathode. Experiments were 
undertaken to determine the part played by the anode. 
It appears that the anode loss of carbon is unimportant 
in the mechanism of the arc, and that the function 
of the anode is to receive the carriers of the current 
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produced by the essential process occurring at the 
surface of the kathode. The formation of a crater in 
the normal type is not vital to the arc, though it is 
its most prominent feature. The reduction in poten
tial difference in the arc with rotating anod.e is prob
ably due to absence of electronic emission on a large 
scaie from its cooler anodes.-C. H. Lander: Surface 
friction : experiments with steam and water in pipes. 
The work comprises a verification of Rayleigh's 
formula connecting resistance with velocity, density, 
diameter of pipe, and kinematical viscosity of fluid. 
The results are slightly above those obtained by Stan
ton and Pannell for water and air in brass pipes, and 
show simila r characteristics. The general results of 
the work co nfirm the accuracy of the assumptions 
made in the derivation of the equation 

R=pv2F(11_f) 
for fluids differing as widely in their properties of 
viscosity, density, etc., as steam a nd water.-T. R. 
Merton : The structure of broadened spectrum lines. 
It is considered improbable that the broadening of 
spectrum lines which occurs at high pressures and 
under conditions of powerful electric discharge can 
be referred to the movement of the atom as a whole, 
but rather to processes more intimately connected with 
the problem of radiation. Stark has suggested that 
the broadening is closely related to the electric resolu
tion of the lines. On this assumption the distribution 
of intensity to be expected in the lines Ha, H,B, and 
Hy of hydrogen, broadened by powerful discharges, is 
discussed. A method of investigating the distribution 
of intensity in these broadened lines has been found. 
This m ethod is not affected by the eccentricities of the 
photographic plate and is adapted to quantitative 
measurements. The results for the hydrogt::a lines 
show that Ha consists of a strong maximum falling 
off rapidly and regularly on either side, H,B falls off 
much less rapidly and shows a minimum at the centre 
of the line, and Hy shows a strong central maximum 
with very diffuse "wings" on either side. 

PARIS. 
Academy of Sciences, January 24.-M. Camille Jordan 

in the chair.-L. Maquenne: The comparison of the 
action of saccharose and of invert-sugar on alkaline 
copper solutions. Supplementing an earlier note on 
the same subject, details are given of the influence 
of temperature and time on the reduction by invert 
sugar and by cane-sugar.-Boris Delaunay : The 
general solution of the equation X 3p+ Y3 = r.-Gast.on 
Julia : Positive quadratic binary forms.-Maunce 
Frechet : The deviation of any two functions.-A. 
Liljestrom : The difference between the centre of 
gravity and centre of inertia.-G. Mouret: The flow 
of liquids over a thin edge.-Ernest Esclangon : The 
tra jectories of projectiles in air.-J. Dejust: The deter
mination of the rational surface of the blades of a 
hydraulic turbine.-M. Mesnager : The problem. of the 
fixed thin rectangular plate.-Thadee Peczalskl: The 
mechanical equivalent of the light of an incandescent 
lamp.-Stanislas Meunier: New observations on the 
structure of the meteoric irons of the Diablo Canyon 
(Arizona) : consequences relating to the circumstances 
of the fall of these meteorites. The author's inter
pretation of the structure of the meteorite agrees with 
the vi ew put forward by Barringer and Tilghmann, 
that the crate;· of Coon Butte was excavated by the 
shock of the meteorite (see NATURE, J anuary 27, p. 595). 
--l\1. Dallon,i: The Senonian of Oran (Algeria).-M. 
Marage : The measurement of the sharpness of hearing 
in real and simulated deafness. A discussion of the 
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