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gives brief particulars of a number of installations 
which a re a lready working, a nd of others which it is 
hoped to erect when capita l and labour are available 
for the purpose. 

THE amplitude of the oscillations produced in a 
singing arc depends on the curvature of the current
voltage characteristic curve. If i, is the constant cur
r ent upon which the variable current of effective value 
i, is superposed, it is shown (Revue generale de 

April 20) that i,=kpi, fr, in which k is a 
coefficient, p the curvature of the characteristic curve 
at tl:e region over \yhich the oscillations are taking 
place , a nd r the resistance of the oscillatory circuit. 
In i, depends t\, a nd a lso on p and r, 
but 1f t, IS not very large, t 0 may be considered as 
nearly equal to the current that would be obtained 
with i, =o, and the equation would give to a first 
approximation the effective va lue of the oscillating 
current in the singing arc. 

a lecture at the Technical College, Munich, 
Dr. A. Traube read a paper on the production of 
coloured photographs by a process which he calls 
""f!vachromie." Three photographs are taken through 

col_our-filters, the negatives being on 
ordmary lnnemat?graph films . After fixing, . these 
films are treated 111 a bath so as to form a chemical 
compound that readily absorbs colcur material. The 
three component pictures can be coloured and dried in 
abo_ut twenty minutes, and they are then placed in 

upon one another, and the coloured photo
graph loS complete. The new process has the advan
tage that as m:'lny may ? e made as are required, 
the bemg rapid and The photograph 
reta111s 1ts sharpness of defimtion, and con-ections in 
colour- can easily be made by replacing one or other 
of the component films in the colour solution for the 
appropriate length of time. 

THE May (r9r8) issue of Navigazione interna (Pro
paganda dell' Associazione N azionale del Con O"ressi di 
N avigazione) gives particulars of the wm·k"' of the 
Hydrographic Office of the Po during the period 
1914-17- In spite of the war, much useful work has 
been do!"le by the institution with regard to rainfall 
observatiOn (the number of observation stations both in 
the mountains and plains has been ·increased and new 
m ethods of o?servation have been initiated), :1ydro
graphy, levelling surveys, m easurement of flow of 
streams, forecasting of floods and drv periods the 
m easurement of the turbidity .of streams, 
measureme11ts on the waters of the Po, investigation 
of subterranean streams, etc. Rainfall observation 
and investigation, in particular, have received a great 
dea l of attention. It is proposed to studv Swiss 

of rainfall and snowfa!l ob_servatiOJ1, usinf.! 
vanous modern types of recordmg mstrument, and 
to correlate and co-ordinate results . Glacier studv has 
also had the attention of the authorities, and results 
of considerable importance as to the formation of 
glaciers and their influence on r a infall and tempera
ture in valley regions should be anticipated when this 
\\·ork has been placed on its final basis. 

ATTENTION may be directed to a Bulletin just issued 
by the Engineering Experiment Station of the Uni
versity of Illinois, entitled "Percentage of Extrac
tion of Bituminous Coal, with Special Reference to 
Illinois Conditions." It is well known that in coal
mmmg it is never possible practically to extract the 
whole of the coal from any given seam, and that a 
certain percentage is always left behind and lost; fur
thermore, such loss is admittedly greater on the aver
age in the United States than it is in Great Britain, 
one of the main reasons being the .low price of coal 
in the Un,ited Sta<tes; "the coal-mining engineer of 
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America accordingly has not had as his problem the 
development of methods of extraction which would 
result in the largest percentafi"e of ul t imate recovery, 
but rather the development of m ethods which would 
result in the lowest cost of production." From a table 
given in the present Bulletin it appears that the per
centage of ·recovery .of the entire seam r a nO"es from as 
much as 97 per cent. in the George 's Field of 
Maryland to as low as 50 per cent. in Central Illinois. 

subject necessarily requires discussion in detail, 
smce the amount of coal left behind depends in each 
case upon a large number of conditions, the nature of 
the seam, its thickness, depth from surface inclina
tion, cha1·acter of roof and floor all to be 
taken into account, whilst the amount of damage done 
to the surface and the monetary value of such ·damage 
h:'lye also to be Although American con
dthons of coal-mmmg are very different from those 
prevailing in this country, the Bulletin will well repay 
perus:'ll by_ British coal-miners, especially if it arouses 
suffictent mte.rest to cause a investigation to 
be undertaken in this country. 

AccoRDING to a note in the Chemical Trade Journal 
for June 29, a new radio-active element of consider
able emissive power has been detected in the residue 
from pitcl1blende, which forms the raw matedal em
ployed as a source of radium. This residue was sub
jected to treatment which finally left undissolved onlv 
the members of the tantalum group; and this iri'
soluble shm':'ed a radiation, at first slight, 
but gradually mcreasmg largely, which proceeded 
mainly ftom the evolution of actinium, and indicated 
the p;esence of the new element "protactinium." 
Expenments for the separation of the element are to 
be undertaken. The period of semi-disintegration 

between · 1200 and r8,ooo years. 
The mformatwn Is based on statements published in 
the Miinchner Neueste Nachrichten. 

OUR ASTRONOMICAL COLUMN. 
DISCOVERY OF \VOLF 15 PERIODIC CoMET.-l\L 

J onckheere , who has been search in O" for the return 
of. Wolf's periodic comet since May"' 4, discovered it 
on _July 9 at roh: 45m. G.M.T. with the z8-in. equa
tonal at Greenwtch. The comet was at the time of 
discovery between the 15th and r6th magnitude, and 
about 9" in diameter. It is about +sos. in R.A. and 
15' north of the place given· by M. K amensky's orbit 
(A.J. 729). On July IO the magnitude was estimated 
as 15th, and on July 12 as 14th. The comet was dis
covered in r884, when it was of 8th magnitude and 
was in the returns of 1891, r898, and 'r9rr, 
but not 111 I9C5-

THE NEw STAR IN Am;ILA.-The new star has 
varied but Jittle in during the past week, 
and was of approximately the 4th magnitude on 
July 14. The spectrum, however, has shown a further 
approach to the nebular stage. On July 13 Prof. 
Fowler observed that in the visible spectrum the en
hanced lines of iron were represented only by very 
feeble lines at 517 and 532, while the line about soi, 
which would appear to be the chief nebular line, was 
scarce ly inferior in brightness to H 8 • The line about 
Hy also appeared to have gained in relative bright
ness, as if the nebular line 4363 had made its appear
ance. The band at 464 was bright and broad, and a 
faint band on its less refrangible side was probably 
4686. There was also a faint band about the position 
of the helium line 4471. The gt·oup of three bright 
lines in the region of D was reduced in intensity . 
It would seem that the loss in magnitude due to the 
fading out of the enhanced lines · and the reduced 
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intensity of the hydrogen lines has been partially com
pensated by increased intensity of the nebular lines. 

An account of photographs taken at Me_udon on 
June 12 and IS has been given by Mr. J. Bosler 
(Comptes rendus, June 24). ln addition to the whole 
series of hydrogen lines, there were bright lines at 
S92, s88, S69, S32, SIS, soz, 493· and 465, and fainter 
lines at 648, 638, SSS, and 454· The bright lines 
varied in breadth from 30 to 6o A., and were accom
panied by the w'ual dark lines on their more re
frangible sides ; if interpreted in terms of motion, the 
displacements would indicate a relative velocity of 
2300 km. per second, or about 2-} times that observed 
in any previous nova. Dark lines , appatently with
out bright companions, occurred at 46I, 42 r, 389, and 
39.14 (K). 

The new line noted by Mr. Phillips on July 4 was 
about 407, as in Nova Persei on March 2I and 27, 
190 I; the position previously given was erroneous. 

Photographs obtained by Mr. Phillips on July I2 
and 13 show a well-defined line on the red side of Hy, 
which is doubtless the above-mentioned nebular line 
4363 . The band at 468 has also been noted in recent 
pl ates . 

Father Cortie >'ends the following notes on t-ecent 
photographs:-" On July 13 a photograph of the spec
trum showed that each ot the hydwgen bands H B to 
H; contained a central brighter region in which were 
two bright lines. Each band was about so ..'\ngstrom 
units in breadth. The bright region at wave-length 
4640 extended altogether over I6o angstroms, and 
consisted of two broad bright bands, in continuous 
spectrum. On June 30 this br\ght region had a 
breadth of qo Angstrom units, a nd on July 8 of 
I ro units. There was a second bright band beginning 
at ,\ 4.'\23, and extending over more thari so units. 
The visual spectrum showed Ha very bright, and 
probably just doubled, D bright, a nd a continuous 
pa tch of colour in the green. 

"In the photographs of June 29 and 30 the 4640 
band was doubled, the more refrangible component 
being the brighter. The same is true of H y. On· 
July 13, in the 4-in . finder, for a few moments the 
star itself seemed to be double, the companion just 
preceding the brighter star in ascension. This 
may be an illusion, but is noted in case any other 
observer has seen the star double." 

A NEw VARIABLE STAR IN AURIGA.-By comparison 
of photographs taken wi'th a 4-4-in . portrait lens 
towards the end of I905, Mr. A. Stanley Williams 
detected a star of varying magnitude situated in 
Aurij:!a, and he has since then accumulated sufficient 
visual observations to· establish the character of the 
light-curve (Monthlv Notices, R.A.S., vol. lxxviii., 
p. 483). The position of the star for 1900 .is R.A. 
5h. Sm. 27s., decl. + 39° S7·s'· The discussion of the 
observations shows that the :variation is of the 
Cepheid type, and the period I8·JS63 days. The 
magnitude ranges from I0·04 a t maximum to I0·79 at 
minimum, and the interval from minimum to maxi
mum is 7·0 days. 

FUNDAMENTAL PROBLE1\1S OF 
PHILOSOPHY AND SCIENCE. 

A JOINT session of the Aristotelian Society, the 
British Psychological Society, and the Mind 

Association was held in London on July s-8. The 
aim of this session, which has now been held for 
several years, is to endeavour to bring together th e 
actual workers 111 mental and neurological science and 
those engaged in purely philosophical research ·•or the 
discussion of fundamental problems. The subjects 
discussed included problems of mathematics and 
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physics, of physiology and biology, of practical psycho
logy, and of pure metaphysics. 

Lord f;Ialdane presided at the opening meeting, 
\Vhen Prof. Alexander expounded a new philo
sophical theory of spac;e and time. His theory is 
that t her·= is one primitive entity, the matrix or stuff 
of existence, space-time, and that all forms of mind 
and matter are compli,cations of it. In the discussion 
Prof. Whitehead criticised it from the point of view of 
mathematical physics, and Prof. Pringle-Pattison from 
that of philosophy. 

Prof. 'Wildon Carr presided at the discussion of the 
symposium "Are Physical, Biological, and Psycho
logical Categories Irreducible? " The· contributors 
were Dr. J. S. Haldane, Prof. D'Arcv Thompson, 
Dr. Chalmers Mitchell, and Prof. L. 'f. Hobhouse . 
The discussion proved of exceptional interest in t he 
number of illustrations from applied science which 
w·ere brought to bear on the question. The main 
problem was the adequacy of mechanistic interpreta
tion as used in physics when applied to the higher 
spheres of life and mind. The opposing vie\VS were 
represented by Dr. Haldane and Prof. D'Arcv 
Thompson. Prof. Whitehead, Prof. Nicholson, and 
Mr. Brierley contributed valuable accounts of experi
ments in their respective sciences, and Dr. Schiller, 
Lord Halda ne, and others discussed the relation of 
the problem to philosophy. 

Dr. C. S. Myers presided at the symposium "vVhv 
is 'the Unconscious' Unconscious?" .bv Dr. Maurice 
Nicoll, Dr. W. H. R. Rivers, and Dr: Ernest Jones . 
The discussion was notable as emphasis ing a distinCt 
change which seems to be manifesting itself in the 
theory and practice of psychoa na lvsis. Manv of the 
distinctive features of Freud's original statement, 
e.g. the endo-psychic censor, seem to be vanishing 
into the background. There was remarkable 
unanimity in most of the speakers in regarding "the 
unconscious" as not simply a force resisting inhibi
tion and baneful in its effect, but as esscntfallv and 
primarily a force to be identified with the of 
life itself. Besides the three contributors to the svm
posium, the chairman and Dr. McDougall, ·Dr. 
Mitchell, Dr. Crighton Miller, Dr. Constance Long, 
Dr. Goldsbrough, Mr. Flugel, and Prof. Wildon Carr 
took part. 

The la rgest attendance was at the m eeting on 
Sunday afternoon, when Mr. A . .f. Balfour presided 
at the discussion of the svmposium "'Do Finite Indi
viduals Possess a Substantive or an Adjectival Mode 
of Being? " The contri):mtors were Prof. Bernard 
Bosanquet, Prof. Pringle-Pattison, Prof. G. F. Stout, 
and Lord Haldane. In the discussion Prof. Bosanquet 
defended with noticeable earnestness the view which 
is identified with the philosophy of Mr.· Bradley and 
himself, the view that the ultimate subject of pre
dication is one and universal, that reality is the abso
lute. He was opposed by Prof. Pringle-Pattison, who 
acknowledged, however, a wide ground of common 
agreem ent. A more decided opposition came from 
Prof. Alexander. Lord Haldane, in a very clear sum
mary of i:he two views, held that the real crux of the 
problem lay in the antithesis between the concepts 
of substance and subject, and suggested that the 
solution is . the doctrine of degrees of truth and realitv. 
Prof. Whitehead expressed the point in dispute with 
mathematical precision in his question addressed to all 
the disputants, "Is there any substantive existence of a 
relatum which is independent of all or a nv relation? " 

The final meeting was presided over by Prof. vVildon 
Cat-r. Two short communications, the first on "The 
Philosophical Importance of the Verb 'To Be,'" by 
Miss L. S. the second on "The Summation 
of Pleasures," by Miss Dorothy Wrinch. both called 
forth an a nimated and interesting discussion. 
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