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diseases of sugar-cane. As a result of this work it 
has been possi~le to pass out a number of seedlings 
for furt_her testmg on a large scale in different places. 
The trial of new varieties is also carried out in 
Madras and the United Provinces, for the old ones 
which h~ve hitherto been grown are rapidly losing 
favour with the cultivators, and it is necessary to find 
!1ew and improved varieties to replace them. When 
imported canes are used it is necessary constantly to 
re_new the stock from the country of origin. Soil and 
climate have a marked effect on the canes and 
varieties that are markedly superior in one are; often 
deteriorate rapidly in quality if transferred e ls,ewhere, 
and, consequ;ntly, experience gained from experi
mental work m one part of the cane-growing tract is 
often of doubtful value for another area. This fact 
makes a strong argument for an increase in the 
number of sugar research stations in order that the 
most suitable stocks may be determined for the 
various localities. 

Newly broken up land does not give very satisfac
tory results, but it should be left for at least a vear 
befo_re planting. If a proper rotation of crops is used, 
an increase of as much as 5 tons of cane per acre 
can be obtained. Manurial experiments in Assam 
have shown _that the use of phosphatic fertilisers gives 
an average increase of 2-3 tons per acre and in Pusa 
it. is found that rape-cake, farmyard 'manure, and 
nitrate of soda can all be utilised with profit. In 
M:idras it is estimated that careful manuring will 
raise the crop from 25 to 30 tons per acre, which is 
probably the limit for that particular climate. 

Apart from the actual selection and cultivation, 
special attention is being devoted to the handling of 
the sugar-cane in order to avoid damage-and deteriora
tion. Canes are oft~n stored by windrowing, and 
tests made over a penod of severa l months show that 
this does not lead to any appreciable decrease in the 
quality or amount of sugar obtainable from equal 
weights of the original a nd the windrowed cane, but 
that after a certain time has elaosed deterioration 
sets in. Experiments suggest that· this deterioration 
is not dependent upon the length of storage, but that 
the falling off of the quality is probably due to a 
seasonal rather than a biological factor. 

Special methods have been devised at Coimbatore 
(Agric. Jou,m., India, xv., part ii.) for the transport 
of cane for short distances and overseas. In the 
latter case it is advised that the pieces of cane be 
pickled in Bordeaux mixture for a short time in order 
to avoid the introduction of disease from one locality 
to another. Charcoal-dust, teak sawdust, and wood
shavings all make satisfactory packing materials. 

Attention is now being directed to the use of the 
palmyra-palm as a sugar producer (Agric. Journ., 
India, xv., part i.). Toddy is made in Bihar from 
the sweet juice of this palm, but as less than IO per 
cent. of the trees are tapped it is probable that the 
manufacture of su~ar would pav. The process of 
tapping needs special care to obtain the best results. 
The tips of the flowering stalks are cut off after the 
male and female inflorescences have been squeezed or 
otherwise injured to irritate them into producing a 
good flow of sweet sap . The insides of the collecting 
pots a re coated with lime to preserve the juice and pre
vent fermentation. The crude sugar obtained from this 
juice contains lime •. w_hich is removed by passing a 
current of carbon d1ox1de through the sugar solution 
until all the lime is precipitated, and a cheap white 
sugar can then be prepared. It is ,suggested that as 
the production of sugar from the wild date-palm has 
so far been satisfactory, it would be well worth while 
to give the µalmyra-palm industry a fair tria l. 

\V. E. BRENCHLEY. 
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University and Educational Intelligence. 

LIVERPOOL- The title of emeritus professor of 
engineering has been conferred upon Prof. H. S. Hele
Shaw. 

MR. R. S. GLENNIE, of the Battersea Polytechnic, 
has been appointed chief lecturer in pharmaceutics at 
the Royal Technical College, Glasgow. 

THE Treasury has made to the University College at 
Swansea a grant of 5oool. in a lump sum towards 
expenses, and a lso an annual grant o! another 5000/. 

REFERENCE has already been made in these columns 
to the establishment of a new Department of Aero
nautics at the Imperial Coilege at South Kensington. 
Thi,s addition to the work of the college was initiated 
by the generous action of Sir Basil Zaharoff, who 
endowed the University of London chair of aviation 
known as the Zah:uoff chair , tenable at the college, to 
which Sir Richard Glazebrook was appointed with the 
duty of directing the new department. A comprehen
sive scheme of instruction and training, mainly post
graduate in character, has been arranged for next 
session, beginning in October, including special sec
tions in aeronautical engineering, meteorology, and 
naviga tion, and with the valuable co-operation of the 
Air Ministry the services of a distinguished staff of 
experts have been engaged. Apart from the director 
with his great experience of this work at the National 
Physical Laboratory, Sir Napier Shaw will be pro
fessor of meteorology and Mr. Leonard Bairstow pro
fessor of aerodynamics; Mr. A. J. Sutton Pippard 
will deal with the structure and strength of aircraft, 
and Mr. A. T. Evans with a ircraft engines. Courses 
of lectures will a lso be given dealing respectively with 
airships and with navigation, while arrangements are 
in hand for special instruction in air-cooled engines, 
high-compression engines, dopes, instruments, wire
less telegraphy, and similar subjects. Subject to 
certain necessary restrictions, it has also been arranged 
that students of the department will carry out part 
of their practical training in one or other of the 
Government establishments concerned with aero
nautics. 

THE Bureau of Education at Washington has just 
issued a Bulletin (No. n) giving statistics relating 
to school systems in the United States for the _year 
1917-18. The bulletin is concerned with elementary 
and secondary education only, and is an elaborate 
documentJ covering 153 pages octavo, accompanied by 
62 tables of statistics and by 49 maps and diagrams 
illustrative of the various aspects and conditions of 
primary a nd higher education, other than university 
a nd professional, in the several States. From the 
figures set forth it would appear that the total popula
tion of the States has increased from 38-2 millions 
in 1870 to 105-4 millions in r918, and that the children 
of school age between five and eighteen have increased 
from r2 to 27-2 millions, and the school enrolment 
from nearly 7 to nearly 21 millions; whilst the 
pupils in the high schools, who numbered 80,000 in 
1871, were about 1,700,000 in 1918. The number of 
teachers employed was 650,709, being 105,194 men 
and 545,515 women, whose average salary in 1918 
w,1; 635 dollars, as compared with 189 dollars in 
1870. The percentage of scholars enrolled of school 
age between five and eighteen was 75 in 1918 and 
57 in 1870, largely due to better teaching and super~ 
vision, a more suitable course of study, transµortation 
of pupils, and improved economic and general condi-



© 1920 Nature Publishing Group

NATURE [ AUGUST 46, 1920 

tions. The total value of school buildings, sites, and 
equipment is stated to be of the vast total of nearly 
2,000,000,000 doliars. The school dollar income is spent 
as follows : 3-3 cents on general control, 58-2 on 
instruction, 15-5 on new buildings and grounds, and 
23 miscellaneous. The average length of the school 
year is stated to be 160 days, though the cities usually 
provide a school term of nine months. More than 
6,000,000 children attend school, on an average, less 
than five months in each year. Great diversity exists 
throughout the States, due to climatic conditions, the 
scattered nature of much of the population, racial 
differences, and varying educational legislation, which 
largely accounts for the striking differences which 
prevail. The bulletin is well worthy the close attena 
tion of educational authorities in this country. 

Societies and Academies. 
LONDON. 

Physical Society, June 25.-Sir W. H. Bragg, presi
dent, in the chair.-Dr. J. H. Vincent: The origin 
of the elements. The atomic weights are regarded 
as the weighted mean values of the atomic weights 
of the isotopes of the elements; but it is assumed 
that, as; a rule, the atomic weight is near that of 
some one isotope. Figures ,;md tables are drawn up 
showing how this accounts for the values of a large 
number of atomic weights, if one also assumes that 
the weights and positions in the periodic table of any 
isotope are conditioned by laws similar to those hold
ing in the recognised radio-active families. The 
elements are all supposed to be derived from parent 
elements by processes known to occur in actively 
radiating families, but their radio-activity is not, in 
general, detectable by the usual means owing to the 
velocity of expulsion of the particles being low. The 
possibility of the reversibility of some radio-active pro
cesses is regarded favourably. The various difficulties 
in connection with the views advocated are dis
cussed, and some suggestions for experiments made. 
Finally, the theory is used to explain the so-called 
laws of the atomic weights of elements of low atomic 
weight, and the shape of the curve obtained when 
the atomic weights are plotted against Moseley's 
numbers.-W. H. Wilson and Miss T. D. Epps: The 
construction of thermo-couples by electro-deposition. 
The method, which was devised to overcome the diffi
culty of making satisfactory soldered joints between 
the elements of therrnopiles having a large number 
of closely packed junctions, consists in using a con
tinuous wire of one of the elements and coating those 
parts of it which have to form the other element with 
an electrolytic deposit of another metal. If the con
ductivity of the latter is considerably greater than that 
of the former, and a fairly thick sheath is deposited, 
a thermo-couple is produced which is not appreciably 
impaired in efficiency by the short-circuiting effect of 
the core. Constantan wires coated with either copper 
or silver sheaths were found to be suitable for most 
purposes.-]. Guild : The use of vacuum arcs for inter
ferometry. The paper discusses the relative merits 
of short and long mercury arcs for this work, and 
points out that the defect of the former is due to the 
broadening of the spectrum lines consequent on the 
high vapour pressure within the lamp. It is shown 
that by attaching a condensing bulb to the lamp, so 
as to prevent excessive rise of vapour pressure, the 
short lamp can be made practically as good as the 
Jong one as regards sharpness of lines, while still 
being of much greater intrinsic brightness.-S. Butter
worth : The maintenance of a vibrating system by 
means of a triode valve. This paper gives a mathe
matical analysis of the arrangement, previously 
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described by Eccles, whereby the vibrations of a 
tuning-fork are maintained by means of a triode. 

PHILADELPHIA. 

American Philosophical Society, April 24.-Dr. G. E. 
Hale, vice-president, in the chair.-Prof. E. W. 
Brown : The problem of the evolution of the solar 
system.-W. H. Wright: Certain aspects of recent 
spectroscopic observations of the gaseous nebulre 
which appear to establish the relationship between 
them and the stars. The paper summarises in non
technical terms the evidence afforded by a study of 
the stellar condensations in the planetary or small 
gaseous nebulre which are shown to be spectro
scopically identical with stars of the Wolf-Rayet group 
(Pickering's Class 0). A brief account is given of 
some of the present-day conceptions of stellar evolu
tion for the purpose of indicating the somewhat 
critical nature with respect to these ideas of the 
relationship indicated.-Prof. E. P. Adams: The Ein
stein theory. The extension of the principle of rela
tivity and the resulting t'evision of the concepts of 
space and time Jed to Einstein's interpretation of 
gravitation as a property of space itself when 
modified by the presence of matter.-Dr. L. A. Bauer: 
The results of geophysical observations during the 
solar eclipse of May 29, 1919, and their bearing upon 
the Einstein deflection of light. The present paper 
gives the results of a special study of the cause of the 
non-radial effects of the light deflections observed by 
the British expedition at .Sobral, Brazil. It is shown 
that these non-radial effects may be completely 
accounted for by incomplete elimination of differential 
refraction effects in the earth's atmosphere. The 
same cause may apparently also explain why the 
observed radial deflections of light exceeded, on the 
average, by about 14 per cent. the amounts predicted 
on the basis of the Einstein law o{ gravitation.
Prof. J. B. Whitehead: The high-voltage corona in 
air. The paper describes the nature of the corona 
and recent studies of the laws governing its appear
ance in high-voltage circuits. Its influence as, a limit
ing factor in long.distance transmission occurs through 
deterioration of insulation and a leakage loss of power 
between the high-voltage lines. The appearance of 
corona on a clean round wire is very sharply marked, 
and may be used for the measurement of high alter
nating voltages to a degree of accuracy not heretofore 
possible.-Prof. D. C. Miller: The velocity of ex
plosive sounds. Most of the experiments were made 
in connection with 10-in. and 12-in. rifles, though a 
few were made with 6-in. and 8-in. guns. The 
amount of powder charge and the value of the in
ternal pressure developed in the gun are taken into 
account. The sounds were received by means of 
speciallv constructed carbon-granule microphones, 
those for use near the gun being of unusually rugged 
construction, while others were of a very sensitive. 
type. The records were made by a specially con
structed moving-film camera in connection with a 
string-galvanometer capable of recording from six 
stations simultaneously, of the type used by the U.S. 
Army for sound-rangfog. Meteorological observations 
were made by special observers in the distant stations 
and on the field n#':ar the guns at the time of the 
experiments,· and continuous records were made at 
the Proving Ground Headquarters and at the United 
States Weather Bureau Station. These observations 
covered temperature, barometric height, humidity, 
wind velocitv, and wind direction. Measurements 
were also made of the velocitv of the sound at a 
series of stations located on a line at right angles to 
the line of fire and on a line at 4~0 to one side of the 
line of fire. Heretofore there has been a general 
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