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Prof. Eddington, however, in succeeding issues of 
the Phil. Mag. (September and October, 1917), has now 
applied my theory to the Earth and Venus, and shown 
that according to it either their orbits must revolve, or 
their eccentricities must be affected, to an extent small 
indeed, but greater than is astronomically allowable. 
Also that there will be unpennissible variations of 
eccentridty for Mercury and Mars. Hence the whole 
matter is sub judice, and the last word has not been 
spoken. 

Conclusion. 

Finally, it is necessary t.o say that this astronomical 
application of the ·electrical theory of matter-at any 
rate as given here-assumes tha t the extra or spurious 
inertia due to motion is not subject to gravity. If it 
is a portion of the true mass, and as much subject to 
gravitational pull as all the rest of the inertia, then 
it would seem that there should be no perturbation at 
all, 6 for weight and mass will be st•ill accurately pro-
portional. 

But certain analogies suggest to me that in all prob-
ability the part of inertia dependent on motion is due 
to a:thereal reaction and is not like ly to add to the 
body's weight. 

Until we have some theory as to the nature of 
gravity we cannot definitelv pronounce on such a point, 
though m eanwhile th.e success or otherwise of the 
above astronomical application m ay tend to bear some 
testimony on this very point. If the calculated perturba-
tion does not exist, it may mea n either that the inertia 
of matter does not vary \Vith speed as e lectrical theory 
predicts, or else that every kind of inertia, however 
caused, is fully subject to gravity, which in itself would 
be a momentous conclusion. In that case (I may say 
incidentally) the deflection of a ray of starlight grazing 
the sun or other large body is d~cidedly to be expected, 
the deflection being probably 2gR / c2

; where the g and 
R a re solar. 

vv·e must, however, anticipate that if the ultimate 
t:onclusion d0 s turn out negative , and if, taking all the 
·pla nets into consideration, no such set of :perturbations 
as is here foreshadowed can be really a llowed, it will be 
claimed as one more negative ans\ver returned by the 
;ether. And we must regretfully admit that every 
negat ive amwer tends (at leas t temporarily) to 
strengthen the apparently growing,- faith in that com-
plex and perturbing view of the relat ion between space 
and time and matter which is known as the Principle 
of R e°lat ivity. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Two Theresa Seessel research fellowships, to pro-
mote original research in biological studies, are offered 
in competition by Yale University. The fellowships 
a re open to men or women, and each is of the value 
of 200/. Applications, accompanied by letters of recom-
m enda tion, reprints of scientific publications, and a 
statement of the particular problem which the candi-
date is prepared to investigate, should reach the Dean 
of the Graduate School, New H aven, Conn., U.S.A., 
before April r next. 

THE City Council of Rome has nominated a com-
mittee for the formation in Rome of an "Elementary 
School of Industrial Chemistry," with the view of 
"improving existing education on the subject and to 
:1rrang-e for new courses of instruction in this modern 
industry, which may have a great future in our city." 
The committee, axording to L'Economista d'Ttalia 

6 I t·ave since seen reason to modify this at fin-t sight obvious npinion,and 
have more to say on this subject; probably in the Plzilusupltical Magazine 
for February, 191 8. · 
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for J anuary r, has already commenced work, and hopes 
to be able to conclude its deliberations during January, 
so that at the end of the present school year 
the school can begin its courses and take part at once 
in the professional culture of the Rome working classes 
and ,preparations for the after-war campaign in the 
city. 

THE a nnual meeting of the Mathematical Associa-
ciation was held on January 9 and 10. In his presi-
dential address on "Mathematics and Individuality," 
Prof. T. P. Nun_n maintained that the development of 
individuality is the only natural and reasonable ideal 
in education. He pleaded for much greater freedom 
for boys and girls in choosing both the distribution of 
their time and ,the lir.es along which their energies 
should be directed. The function of the teacher should 
be to "sta nd by," giving help in the form of guidance 
and advice , and, where necessa ry, teaching. This 
teaching should be partly collective as now, but to a 
large e.&tent it should be given to individuals, or at 
least to small groups of pupils. In this way boys and 
girls, free to follow their own bent a nd to give scope to 
their natural impulses towards knowl edge, would not 
only find much greater vividness a nd reality in their 
school work, but each of them would also 
be prepared to make later that unique contri-
bution which he alone can make to the varie-
gated whole of human life. Such freedom to 
each to m ak e the best of his life in his own way 
is the source of all higher goods; education can accept 
no lower, a nd can find no higher, aim. In a ne\Ylv 
constituted "'advanced section" Dr. 'vV. P . Milne read 
a paper on "The Graphical Treatm ent of Power 
Series." H e urged, in teaching higher algebra, both 
the use of graphical and intuitional m ethods and the 
application of the calculus. Principal Hatton raised the 
quest ion of the omission of mathemati cs from Section 
A of the new scheme for Class I. of the Civil Service 
Examination. After some discussion it was agreed 
to ask the Commissioners to add the words "and 
mathematics" to the title of subject 4 (" The general 
principles , methods, and application ;:; of science") and 
to double the number of marks assigned to that sub-
ject. 

A RECENT issue of the Educa.tional Supplement of 
the Tinies included a translation of an article pub-
lished in the Berlin Lokalanzeiger describing how 
the German working classes in pa rticular would be 
reduced to a wretched condition if Germany were to 
lose this war, or even if it were to be obliged to con-
clude a peace of renunciation. That, the a rticle urges, 
is not only applicable to the economic position of the 
German working classes, it may also be said to the 
same extent of the intellectual development of the 
masses of the people . That they will be the most 
severely a ffected if Germany is obliged to bear alone 
the burdens of war will clearly appear from a retro-
spect of what Germany has achieved until now in 
rega rd to popular education. The tota l financial needs 
of the German States amounted in 1910, apart from 
the expenses on behalf of the Imperial Army and the 
Navy, to a bout 150,000,oool.; 13·8 per cent. of thi~ was 
expended for science and instruction, 8-9 ,per cent. on 
schools alone, and 7-1 per cent. on the people's schools. 
In IQII the G erman Stat-es and municipalities raised 
together nea rly 44,000,oool. for the schools, of which 
3,,500,000!. was for the benefit of the people's schools 
alone. That means, the article states, that in G r.rmanv 
per h ead o f the unoulation n s. was expended. in 
England 8s., and in France 7s. ·,. If in Germany until 
now more than ~0,000,000!. was spent vearlv exclu-
sivelv for educational purposes, the question arises, 
the German writer continues, if these achievements 
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in future will be possible in the event of a peace of 
renunciation. Anyone able to make a cool calculation 
must answer promptly in the negative. Certainly even 
in that case we should not collapse if we had to bear 
our war burdens alone ; but as to this one should be 
under no illusion-we should then have to economise 
everywhere for these purposes, whether we liked it or 
not, in order at least to maintain our present rate of 
developmen t. " 

EDUCATION (No. 2) Bill was introduced by Mr. Fisher 
in the House of Commons on January 14, and read a 
first time. In explaining the new measure, Mr. Fisher 
said:-" The Bill which I now introduce is substan-
tially identical with the measure familiar to the House. 
It imposes upon the councils of counties and county 
boroughs the duty of providing for all forms of educa-
tion. It abolishes exemptions from school attendance 
between five and fourteen years of age. It provides 
for further restrictions upon the industrial employment 
of children during the elementary-school age, and for 
the gradual introduction of a system of compulsory day 
continuation classes for adolescents. In the new Bill , 
as in the old one, local education authorities are em--
powered to give assistance to nursery schools, and in 
other ways to help the physica l and social welfare of 
the children committed to their charge. Indeed, atten-
tion to physical welfare is a special and distinctive 
note of both Bills. On the other hand, I h ave either 
omitted or amended certain of the a dministrative 
clauses." Clause 5, which provided for provincial asso-
ciations, is omitted, and provisions are embodied in 
Clause 6 which will facilitate the federation of loca l 
education authorities for certain purposes, which was 
the governing principle of Clause 5. Some alterations 
have been made in the clauses dealing with the attend-
ance at continuation classes and at nursery schools, and 
also in the clause dea ling with the abolition of fees. 
Mr. Fisher added:-" A White -Paper will be circu-
lated so that hon. members m ay qe able to see clearly 
the changes of substance introduced. I hope it will be 
recognised that the adoption of -this -course will facili-
tate the expeditious discussion of the Bill in Com-
mittee. I hope that as the result of the consultations 
and discussions which I have held with the local educa-
tion authorities during the last few months, a large 
portion of the m easure which might otherwise give rise 
to acrid debate may be taken as substantially agreed 
upon." 

SOCIETIES AND ACADEMIES. 
LONDON. 

Rontgen Society, January 1.-Capt. G. W. C. Kaye, 
president, in the chair.-Dr. vV. D. Coolidge: A 
"radiator" type of X-ray tube. The anticathode con-
sists of a block of copper faced with a small button of 
tungsten. This is fixed to a thick stem of copper 
which passes. out through the glass neck of the tube 
and terminates in a fin radiator. The anticathode is 
thus kept cool a nd does not in consequence emit elec-
trons, as in the case of the earlier type of Coolidge 
tube in which the whole of the anode speedily be-
comes red-hot. The new tube, therefore, so completely 
rectifies current that when an alternating potential is 
applied the current will onlv pass in one direction.-
Dr. W. D. Coolidge and C. N: Moore: The field X-ray 
outfit of the United States Army. A petrol-electric 
unit supplies alternating current at r IO volts to a 
transforme.- a rranged to give both high-tension a nd 
heating currents for the new radiator type of Coolidge 
tube. For simplicity of control the tube is worked at 
a constant potential of _c; in. equivalent spark-gap, and 
the current is adjusted to 5 milliampei-es for continuous 
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running of the tube or to IO milliamperes for short 
periods. An electrically actuated control on the throttle 
of the engine maintains constant output. The small 
size of the bulb, 3‰ in. in diameter, enables a close-
fitting lead-glass shield to be employed. This is made 
in two parts, and completely surrounds the tube , a 
sui table aperture permitting egress of the useful rays. 

Optical Society, J a nuary 10.-Prof. F. Cheshire, presi-
dent, in the chair.-F. E. Lamplough and Miss J. M. 
Mathews: Relative dispersion and achromatism. The 
paper contained an account of a n inquiry into the 
ex�tent of the relation between ,the irrationalitv of dis-
persion in glasses and the mean dispersion •and dis-
persive power . The work consisted chiefly in the re-
duction of observations made by Lt.-Cul. J. \V. Gifford 
on the refractive indices of thirteen s_pectral lines 
for thirty g lasses. The results showed• the absence 
of any accurate relations. It was found that in 
general the type of dispersion of a glass is determined 
by its dispersive power, but with a few special glasses 
mostly requiring protection an improvement could be 
effected on the achromatism secured by ordinary glasses 
of similar dispersive power. The problem of the tripk 
obj ective was referred to.-J. Guild: A spherometer of 
precision. The chief feature of this instrument is the 
method employed for detecting the exaot contact be-
tween -the micrometer screw and the surface under test. 
The micrometer terminates in a small sphere of about 
1-5 mm. diameter. A microscope with a suitable 
illuminating apparatus is mounted above, and the 
Newton’s rings surrounding the point of contact are 
observed. By watching the behaviour of the rings 
when the screw is brought up, the exact point of con. 
tact is determined. The sensitivi-tv is about one ten-
thousandth of a millimetre . -

PARIS. 
Academy of Sciences, December 24, 1917.-M. 

Paul Appell in the chair.-A. Lacroix: The forms 
of the Jeucitic magma of the Lazia l volcano. 
Fourteen complete chemical a nalyses of the 
various minerals are given, and the results are 
compared with those obtained from the rocks of the 
Somma.-Y. Delage : The mesorheometer, an instru-
ment for measuring the velocity of water currents inter-
mediate between the surface a•nd the sea-floor. The 
special point of the apparatus described is a contrivance 
for damping the effects due to the oscillation of the 
boat.-G. A. Boulenger: The m arine origin of the 
genus Salmo. A reply to some objections of Louis 
Roule.-M. G. Friedel was elected a correspondant for 
the section of mineralogy in the place of the late M. 
Vasseur.- G. H. Hardy and J. E. Littlewood: The con-
vergence of Fourier’s series and Taylor’s series.-M. 
Guillet : Measurement of the intensity of the field of 
gravity. Galileo’s pendulum and Newton’s tube. 
Some advantages are claimed for Newton’s tube over 
the pendulum, and details are given of the best 
construction of the former apparatus.-Mme. E. 
Chandon : A determination with the prism astrolabe 
of the latitude of Paris Observatory: The mean of 
the determinations is 48° 501 r 1-2111 � This compares 
with 48° 50’ r 1-07", the mean furnished by several in-
struments between 1851 and 1892, and 48° 50’ II•3", a 
more recent determination (1890 to 1901) with the 
meridian circle.-A. Veronnet: The law of densities 
inside a gaseous m ass . A study of the density curve 
of a star considered as wholly gaseous.-V. Schaffers: 
The sound of cannon at a great distance.-H. Hubert: 
The use of the stereoscope for the examination of super-
posed projections.-E. Cheneveau : A relation between 
the refractive properties and chemical constitution of 
fatty substances.-G. Fouque: The separation of the 
secondary ami nes arising from the catalytic hydro-
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