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greatest yield being attained when the proportion of 
fat to mannitol corresponds with two molecules of the 
former to three of the latter. The other products of 
the reaction are chiefly water .a litt1e alcohol and a 
substance many properties of which are to 
those of the original fat. The composition of 'this 
latter substance corresponds with that of a mixture of 
the di-oleates (or distearates) of mannitan and iso
mannide. 

THE first numb2r of the N.P .L. Revt'ew, edited by 
m embers of the staff of the National Physical Labora
tory, Teddington, appeared in November. Its thirtY
six pages contain a large amount of information on 
the scientific and other activities of the staff, much 
of which will prove of interest to the general public 
as well as to those for whom it is primarily intended. 
Now that the laboratory is a ·Go•1ernment institution, 
it seems reasonable that its work should be more 
widely known than it has been in the past, and readers 
of the review will find in it a clear statement of the 
way in which the laboratory has been fitted into the 
organisation of the Scientific and Industrial Research 
Department. From the articles on the old and new 
directors it appears that the process of fitting has 
necessitated a decrease in the responsibility of the 
office, and under Treasury regulations there seem now 
to be difficulties in the way of r ewarding merit bv 
increase of salary. Seven or eight pages are devoted 
to notes on the most important work passing through 
the various departments. All are interesting, and 
show clearly how the scientific problems of the indus. 
tries are being solved. The staff of the laboratory is 
to be congratulated on its new publication. 

THE power required for actua ting the plant and 
machinery of the Panama Canal is obtained bv utilis
·ing the flow of surplus water over the Gatuti Dam, 
the height of which above sea-level enables a n average 
effective head of 75 ft. to be realised throughout the 
year. The power plant at first installed comprised 
three turbines, each of a rated capacity of 2250 kilo
watts when running at 250 revs. per minute and 
supplied with sao cu. ft. of water per second. A 
flow of 500 cusecs, with a fall of 75 ft., produces 
nominally 3 I6o kilowatts, so that there is an eft1ciency 
margin of 37 per cent. The demand has been found 
to be much under-estimated, and it has become neces
sary not only to provide three additional machines of 
greater capacity, but also to increase the output of 
the existing generators. Of the three additionai 
machines only one is vet in position, but when the 
installation is complete there will be three units of 
288o kw. each and three units of 4500 kw. each, 
totalling 22, I40 kw., and requiring a supply of just 
over 4000 cu. ft. of wa ter per second. The electri c 

is employed to drive the machinery of the locks 
at Gatun, Miraflores, and Pedro Miguel, of the 
haulage locomotives, of the permanent machine-shops, 
of the drv dock, and of the coal-handlinE{ plant, 
besides lighting the locks and manv towns comprised 
within the canal zone-a stretch of countrv ten miles 
in width across the isthmus. We a re indebted for the 
foregoing particulars to an article in the F:ngineer of 
D ecember 5· 

MR. E . A. MARTIN, the author of "Dew-Ponds," 
is bringing out throuj!h Messrs. Allen and Donaldson, 
Ltd.. Mars ham Street, S. W. I, a book entitled 
"Life in a Sussex Windmill," recounting his experi
ences of three years in a somewhat unusual dv,:elling, 
and giving particulars of his observations of Nature 
.on the Sussex Downs. The portions of Lhe book 
which will be of special interest- to readers of NATURE 
are the chapters devoted to the geology of the Downs, 
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the problem of the dry combes, prehistoric man and 
marling, water-supply, fossil oysters, Sussex iron and 
wood, a nd the possible discovery of coal in the 
county. 

THE Cambridge University Press has in preparation 
"The Cambridge Ancient History," the general plan 
of which will be similar to that of the Cambridge 
Modern and Medieval Histories. lt will be in eight 
volumes, and, beginning with an account of archreo
logical discovery, will trace the history of Egypt and 
Babylonia, Assyria and P ersia, Greece and Rome, to 
324 A.D. The work will be edited by Prof. J. B. Bury 
and Messrs. S. A. Cook and F. E Adcock. 

OUR ASTRONOlvllCAL COLUiHN. 
THE DECEMBER N!ETEORIC SuowER.-- Mr. Denning 

writes that this display was well observed at Bristol 
on night following December 13. The early 
evening was overcast, but after a storm of rain at 
ro p.m. the sky cleared, and between wh. 30m. and 
midnight meteors were observed to be falling at the 
rate of thirty-five per hour. The moon rose just 
before 12h., and during the next hour, when her light 
and films of thin cloud obscured some of the smaller 
meteors, the horary rate decreased to seventeen. 
There were two radiants, viz. at (eighteen 
meteors) and at 107° + 24° (twelve meteors), but the 
marked differences in aspect of the members of the 
two streams were very pronounced. The first-named 
radiant represented the true Geminids, and they are 
of moderate speed, with short paths sometimes stellar 
in aspect, and of a sparkling silvery-white colour. 

A brilliant Geminid was seen at IIh. 4om. falling 
from 13 r0 + 10° to 138° + o0

, and giving a succession of 
flashes. It lit up the foggy, humid atmosphere, and 
was much brighter than Jupiter, slightly to the east 
of it. This m eteor must have been a splendid object 
as seen from the Eastern Counties of England, and 
it is hoped tha t further observations will come to 
hand. A very conspicuous lunar halo was visible 
during the early morning hours of December 14. 

DISCUSSION ON RELATIV!TY.-The meetil)g of the 
Royal Astronomical Society on December I2 was 
entirely devoted to the consideration of the theory of 
relativity. The discussion was opened by Prof. 
Eddington, who said that while on the first relativity 
theory time was adopted as the fourth co-ordinate 
merely as a convenient system, in Einstein's theory 
the time-space continuum .was inextricably blended, 
so that what was oure time to one observer was 
resolved. into partly· time , partly space for another, 
differently circumstanced. The distinction between 
past and future was, however, for sentient beings 
somewhat greater than that between right and left. 
If space were re-entrant a nd finite, the section of the 
continuum in the time direction would be hyperbolic, 
so that time would not reoeat itself after an enormous 
interval. -

Dr. Jeans said that phvsicists had other than astro
nomical wounds for asserting that the foundation
stone of the new system was "well and trulv laid." 
It was originallv built on experiments, and since its 
enunciation further experiments had confirmed its 
truth. . He !!ave the expressions for a wave-front of 
light, statim! that a n observer initially at its source 
remained central in soite of his own movement. 

Sir Oliver referred to some of the apparent 
paradoxes that had been uttered, and said he preferred 
to take the rether, not the observer. as his base of 
reference, instancin!'f the ronfused iQ.ea of the land
scaoe that one obtained when travelling by train. 

Dr. Silberstein pointed out that the star displ:lce-
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ments on the plates were not exactlv radia l, which 
he took to mean that they were not "due to gravity, 
but to some irregular refracting medium. He further 
said that Einstein himself regarded the shift of the 
solar spectral lines as vital to his theory. 

Prof. and Dr. Jeffreys agreed in 
that the expenments were by no means decisive 
against the existence of the spectral shift. The latter 
further stated that a medium capable of producing the 
observed shift of the stars by refraction would reflect 
a great deal of sunlight, whereas the plates showed 
no trace of such matter near K Tauri. 

FLOTATION PRINCIPLES OF ORE 
EXTRACTION. 

AT the meeting of the Institution of Mining and 
Metallurgy, held on November 20, a paper 

entitled ".-\ Contribution to the Study of Flotation." 
was presented by Mr. H . Livingstone Sulman. After 
giving a brief historical review of the development of 
tlotation as applied to ore extraction, with the problems 
that arose in connection with successive phases of 
the process, Mt·. Sulman dealr principally with froth 
flotation, which he as the final link in 
a long chai n of effort. The essentials of this process 
are that an a queous pulp shall be agitated with certain 
reagents which may be classified as a ''froth
producing " material, a " froth-stabilising" substance, 
and a "gangue-modifying " addition. 

The explanation of flotation may be based on the 
differences shown by various substances in the degree 
to which they are "wetted" by water and other 
liquids. " \Vetting" is a condition of wide variability, 
and a theory of flotation must be based la rgely upon 
the physics of wetting. The degree of wetting may 
be influenced by the molecular porosity of the solid 
surface, and indicat()d more or less quantitatively by 
the "contact angle" made between the free surface 
of the liquid and that of its interface with the solid. 

Reviewing the various problems encou ntered in 
dealing \Vith flotation, Mr. Sulman devoted consider
able attention to the molecular constitution of liquids 
and solids, gravitation a nd molecular forces , surface 
energy and surface tension, interfacial tension which 
involves consideration of the effects of complete 
wetting a nd differential wetting, hysteresis, adsorp
tion, the r6le played by immiscible oil, and the action 
of modifying agents such as acids. In this last con
nection the theories of flocculation and deflocculation , 
have to be taken into account, including their elec
trical relationship. Film flotation and differentiai 
flotation receive seoarate attention. 

The genera l summary of the paper promin
ence to the following findings :-Flotation reactions 
result from the molecular forces acting- at the sur
faces of solids and liquids; these arise from un
balanced molecular attractions in the surface lavers, 
which in turn are in functional relation to· the 
balanced molecular attractions constituting cohesion 
for a solid or a liquid. Every solid or liquid, there
fore, possesses excess energy at its surface, which 
may be exhibited in adhesion effects. Liquid-solid 
adhesion is broadh' reciprocal to interfacia l tension. 
The degree of wetting -can be relatively quantified 
within certain limits by the contact angle made 
between the free surface of the liouid and that of 
the solid. Contact angles have a minimum a nd 
a maximum value; the a ngular difference between 
these values is the h vsteresis of the contact angle, 
which permits a wider range of equilibrium for a 
floating particle. 

The dynamical aspect of the subject is concerned 
with the mol ecular constitution of the interfaces, with 
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the kinetic effects of molecula r motion at the surfaces 
a nd interfaces of solids and liquids, and with those 
in the interior of liquids, Solid surfaces arc probably 
penetrable by the molecules of liquids, which enhances 

betw.een them; such penetrations may 
grve nse to a perststent tendency for the solid to be 
again wetted by the same liquid. Concentration of 
foreign molecu les at the surface of a pure or homo
geneous liquid (positive adsorption) reduces the 
surface tension of the liquid a nd confers upon it the 
property of "frothing." 

Frothing reagents useful in flotation produce a 
froth with water, yet leave a partial strain (mineral
adsorptive energy) at the bubble surface. The mineral 
adsorption now stabilises the film, esoeciallv if the 
mineral be minutely oil-filmed j still more so if floc
culated. To be employed effectively the bubble system 
must be dissemi nated throughout the mass of ore-pulp. 
vVhen water-strain is completely removed from thr 
surface of suspended particles , deflocculation results. 
Flocculation is g reatly increased by mechanical agita
tion, by minutely oiling- the particles, and by contact 
with air; these are factors necessary to produce 
standard mineralised froths. Generally, if a substance 
can be flocculatl'd it can be floated. Electri cal pheno
mena ·are concomitants of minor order. Flotation 
depends on bringing about the most advantageous 
selective adhesions, selective adsorptions, and selective 
flocculations between the complex of particles in an 
ore-pulp. 

THE BRITISH ASSOCIATION AT 
. BOURNEMOUTH. 

SECTION L. 
EDUCATIONAL SCIENCE. 

OPENING ADDRESS (ABRIDGED) BY SIR NAPIER SHAW, 
LL.D., Sc.D., F,R.S., PRESIDENT OF THE SEcTioN. 

Educational a.nd the Ancient Universities. 
A PRESIDENTIAL address before the Educational Sec

tion of the Brit ish Association is an undertaking that 
might fairly daunt the bravest of those who are reallv 
acquainted with its difficulties. The vast range and 
variety of the problems of education; the enormous 
amount of effort that is already expended upon them; 
the torrents of advice and criticism that are offered 
by those who a re familiar with the deta ils of the 
various curricula, who know how things ought to he 
done-if I had had time and capacity to become 
acquainted with all these things, I suppose I 
have avoided the duty of making an address. It is, 
perhaps, the detachment of my present position from 
any responsibility for detai ls which gives me the 
courage to recall experiences, now twenty years old , 
acquired during a lengthy service in various capacities 
at Cambridge, and matured by twenty years of the 
consciousness of ,the dire need of educational discipline 
and for those whose business it is to use 
science in the service of the State. 

\Vith a certain amount of assurance I can even be 
glad that I am not in touch with the educational con
troversies of the hour, and confidently trust that my 
deficiencies will be made good by the contributions 
of those who know to the discussions which will take 
place in the Section, but the difficulty that I cannot 
get over just now is that, from the unavoidable circum
stances of the present time, a presidential address is a 
"back number" before it is delivered, for the simple 
reason that, according to tradition, it must be printed 
in advance. In this oarticular vear there is an almost 
immeasurable of experience between the time of 
mv appointment in 1917 a nd the deliverv of this 
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