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and the use of a more trustworthy value of the vis
cosity of air. The author also examines the correct
ness of the assumptions : that the viscosity effect is 
uninfluenced by the oil drops being charged electric
ally, that the drops are spheres, and that their density 
is the same as that of the oil in bulk. Prof. Millikan's 
final value for the atomic charge of electricity is 
4·774 x w- 10 electrostatic units, the probable error 
being I in soo. From this value of the charge the 
author calculates the following constants : number of 
molecules per gram molecule, 6·o62 x 1023 

; number 
of gas molecules per cubic centimetre at normal tem
perature and pressure, 2·705 x 1019

; kinetic energy 
translation of a molecule at 0° C., 5·62 I X 10- 4 ergs; 
coefficient of the absolute temperature in the expres
sion for the energy at any temperature, 2·058 x 10- 16

; 

coefficient of the logarithm in the expression for the 
entropy according to Boltzmann, 1·372 x 10- 16

; mass 
of the hydrogeP.. atom, I·662 x 10-"i"g; Planck's 
"quantum" of energy, 6-620 x Io- 27 ergs; constant 
of the Wien displacement law, I·447· 

AT a meeting of the Alchemical Society on Decem
ber I2 Prof. Herbert Chatley, of Tangshan Engineer
ing College, North China, read a paper dealing with 
alchemy in China. Views similar to those of the 
medieval alchemists of Europe had been current, Prof. 
Chatley said, in China since soo B.c. or even earlier. 
The Chinese alchemists regarded gold as the perfect 
substance, and believed in the possibility of trans
muting base metals thereinto. They also agreed with 
European alchemists in employing bizarre symbols 
in their writings, in using mercury as the basis in 
attempting to prepare the philosopher's stone, in be
lieving in the slow natural development of gold from 
other metals, and in postulating a sexual generation 
for all things. Many interesting particulars concern
ing this last tenet of the Chinese alchemists, the doc
trine of Yin and Yang, were given, as well as others 
respecting their views concerning the elixir of life, in 
the possibility of obtaining which they firmly believed. 

Engineering for December I2 contains an illus
trated description of the Hamburg-American Co.'s 
T.S.S. Konigin Luise, which is fitted with Fottinger's 
hydraulic transformer for reducing speed between the 
turbine and propeller shafts. Sir John H. Biles 
attended the trials of this vessel, and his report is 
reproduced in our contemporary. Of special interest 
in the report is a complete table of comparison of 
the results for this ship and those for the Caesarea 
(turbine direct-driven) and for the Normannia (turbine 
mechanical-gear). At full power, the steam used per 
shaft-horse-power per hour, excluding auxiliaries, is 
IS·I, 12·2, and 12 lb., for the Caesarea, Normannia, 
and Konigin Luise respectively; the coal consumption 
per shaft-horse-power per hour for all purposes, stated 
in the same order of vessels, is 1·72, I·34, and I·3I lb. 
A special claim for the Fottinger transformer is ease 
in manoeuvring; this claim is fully maintained in Sir 
J. Biles's report. Thus, in one experiment the 
engines were running at about 430 starboard and 
410 port. In three seconds from delivery of the order 
the engines were stopped; after an interval of some 
seconds they were put to full speed astern, and in four 
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seconds from the time the valve was opened the speed 
was 370 revolutions per minute. The complete time 
required to stop the ship was I minute 17 seconds, 
and she stopped in about a length and a half. It may 
be added that the total orders in hand for Fottingen 
transformers make an aggregate of 245,000 shaft
horse-power, including a 20,000 shaft-horse-power 
liner, two cruisers of 45,ooo and and several 
destroyers, each of 2 .s,ooo shaft-horse-power. 

WE have received a copy of the first number of a 
new monthly Italian journal devoted to the automobile. 
under the title, H. P. It is excellently printed, 
copiously illustrated, and contains interesting articles 
of technical and general interest. Amongst these may 
be noted a description of the " Fiat " works at Turin, 
and an article on rubber culture and manufacture. 
At the present moment no similar journal exists in 
italy, and the new venture will doubtless fill a real 
want. 

MESSRS. G. RouTLEDGE AND SoNs, LTD., will pub
lish in January a "Handbook of Photomicrography," 
by H. Lloyd Hind and W. Brough Randles. 

MANY old and rare works on mathematics, physics, 
chemistry, and kindred subjects, including a large 
collection of works by Newton and de Morgan, are 
comprised in a catalogue just issued by Messrs. H. 
Sotheran and Co., 140 Strand, W.C. A number of 
copies of Newton's "Principia" is included in the 
list, and we notice particularly a copy of the first 
edition of that immortal work offered at the price of 
eighteen guineas. 

MESSRS. J. AND A. CHURCHILL are about to publish 
the following new books and new editions :-"A 
Manual for Masons," by Prof. J. A. van der Kloes, 
revised by A. B. Searle; "Modern Steel Analysis, •• 
by J. A. Pickard; "The Story of Plant Life in the 
British Isles," by A. R. Horwood; "Materia Medica, 
Pharmacy, Pharmacology, and Therapeutics," by Dr. 
W. Hale White, thirteenth edition; "Elementary 
Practical Chemistry," part i., by Dr. Frank Clowes 
and J. Bernard Coleman, sixth edition; "The Medica I 
Directory, 1914." 

OUR ASTRONOMICAL COLUMN. 
A REFRACTION ACTING RADIALLY FROM THE SUN.-In 

the expression for the variation of latitude, a term 
exists which is independent of the position of the 
observing station and which has a periodic character. 
M. L. Courvoisier has suggested that either the sun 
has an atmosphere which extends to very great dis
tances or that the rether is denser nearer the sun, 
causing a small refraction in the light of stars, and 
thus producing this periodic variation in their posi
tions. M. L. Courvoisier's paper, entitled "Ueber 
systematische Abweichungen der Sternpositionen im 
Sinne einer jahrlichen Refraction" (K. Sternwarte, 
Berlin, No. rs), indicated that many series of observa
tions pointed towards the existence of this refraction 

in amount with the angular separation, 
accordmg to a formula which he deduced. His 
observations included a number of stars at different 
distances, both in right ascension and declination from 
the sun. The amount of this refraction near the sun 
he derived from observations of Venus near upper 
culmination bet.ween the years I858 and I90<)· Mr. 
F . E. Ross pomts out a correction to Courvoisier's 
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yearly refraction in Astronomische !Vachrichten, 
!\o. 46<)9, due to the observations of Venus being 
compared with an ephemeris computed from Leverrier's 
tables, which, as he says, are in error in a respect 
important in a discussion of this kind. The result of 
the correction is greatly to increase the refraction in 
the neighbourhood of the sun found by Courvoisier. 

RESEARCHES AT THE ALLEGHENY 0BSERVATORY.
No. 4, vol. iii., of the Publications of the Allegheny 
Observatory contains an account of the orbit of 
>.. Tauri by Prof. Frank Schlesinger. The variable 
nature of this star was originally discovered by 
Baxandell in 1848, and it was the second star, Algol 
being the first, that was recognised as an eclipsing 
variable. In this research eighty-nine spectrograms 
of the star were utilised, and from these the definite 
elements are given in the paper with the velocity curve 
corresponding to them. Certain residuals indicate 
the presence of some disturbing element in the system 
the nature of which is unknown. Mr. Frank C. 
Jordan, in No. 5 of the Publications, deals with the 
spectrographic observations of <P Persei, a variable 
which has received considerable attention by a great 
number of observers. The special character of the 
spectrum and velocity curve, coupled with the changes 
which take place in the spectrum of this star at 
different parts of its orbit, and in its velocity curve in 
different cycles, presents a problem yet unsolved. Mr. 
Jordan's investigation adds another research to the 
star's credit, but he finds that no single orbit or 
combination of orbits will satisfy the conditions re
quired. In No. 6 of the Publications Mr. A. H. 
Pfund describes a very satisfactory result to his pre
liminary thermo-electric measures of stellar radiation. 
While the conditions under which he had to employ 
his apparatus were by no means very favourable to 
secure the best results, yet the magnitudes of the 
deflections he obtained were very promising. In his 
paper he describes the general arrangement of the 
apparatus and the thermal junctions used, and gives 
the deflections due to Vega, Jupiter, and Altair. Mr. 
Jordan suggests the desirability of developing thermo 
junctions of still higher sensitiveness, and galvano
meters of greater sensitiveness, and uses them in 
conjunction with the largest reflectors, so that stars 
down to even the 4th magnitude may be studied. 

ZODIACAL MATTER AND THE SOLAR CONSTANT.-ln 
citing four cases where zones of asteroids have been 
hypothecated to explain planetary and cometary per
turbations and lunar inequalities, Mr. E. Belot, in 
a note in Comptes rendus (No. 18) points out that he 
published in 1905 a formula to take the place of 
Bode's law, and that certain of the five zones of 
asteroids this formula predicts supply just the material 
in just the right positions. He proceeds further, and 
makes the suggestion that the transit of these zones 
across the sun's disc may be found to supply the 
probable cause of variation of the solar constant 
established by the work of Abbot, Fowle, and Aldrich. 

THE PHYSICAL SOCIETY'S EXHIBITION. 
THE ninth annual exhibition of the Physical Society 

of London was held in the Physical Department 
of the Imperial College of Science on Tuesday, De
cember 16, and attracted the usual large attendance 
at both afternoon and evening sessions. In addition 
to the short discourses which have for some years 
formed a popular feature of the exhibition, a new 
departure was made by the introduction of several 
interesting experiments illustrative of recent research. 
In the exhibition proper about thirty firms showed 
their most recent forms of apparatus. 

The first discourse was given by Mr. Louis Bren
nan, C.B., who exhibited and described a simple 
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apparatus for making large soap films, and demon
strated their properties. The film was formed on a 
frame of elastic which was capable of considerable 
extension, thus reducing the thickness of the film 
and showing the consequent change of the colour of 

reflected light. The second discourse was by 
Prof. J. A. Fleming on the vibrations of loaded and 
unloaded strings. The string was caused to vibrate 
by means of a motor, to the shaft of which one end 
was excentrically attached. The tension could be 
adjusted by moving the pillar to which the other end 
was fixed. The effect of loading was shown by using 
strings twisted together, and also by the addition of 
beads. The reflection which takes place when the 
wave-length is reduced to the distance between suc
cessive beads was clearly shown, as was also the 
difference between the effect of a single large load and 
that produced by a load distributed over some dis
tance, gradually increasing in amount and then 
diminishing. Prof. Fleming pointed out the applica
tion of these experiments to the case of the reflection 
and transmission of light at the boundary of two 
media, and to the more important case of loaded 
telephone cables. 

Among the experiments already mentioned, :\.fr. 
W. E. Curtis exhibited the band spectrum of helium. 
A vacuum tube at a pressure of several millimetres 
was excited by an induction coil, a condenser and 
spark-gap being included in the secondary circuit. 
With suitable capacity and length of gap, the spec
trum shows a number of bands in addition to the 
ordinary helium lines. An experiment illustrating 
ionisation by collision was shown by Mr. F. J. Har
low. An electrodeless discharge was excited in a 
spherical bulb and the pressure reduced. It was 
found that the discharge could be continued at a 
much less pressure than usual if heated lime or 
aluminium phosphate was present to produce ionisa
tion. The phosphorescence of mercury-vapour in a 
vacuum excited by light from a mercury lamp was 
exhibited by Mr. F. S. Phillips. Prof. ]. T. Morris 
arid Mr. J. F. Forrest showed an electric arc which 
they suggest for use as a standard of light, the light 
from the positive crater being quite unobstructed. 
Messrs. C. C. Paterson and B. P. Dudding had a 
simple device on exhibition for reducing the glare 
from motor headlights by confining the light to the 
region below the horizontal on the right-hand side 
as seen from the car. An indicator for use with high
speed internal-combustion engines was shown by Dr. 
W. Watson, and also an arrangement for studying 
the spectrum of a burning mixture at difierent stages 
of the combustion. An <':XPeriment on the interfer
ence of X-rays by a crystal ot rock-salt through which 
they were passed \YaS shown by Dr. G. vV. C. Kaye 
and Mr. E. A. Owen, the crystal patterns being visible 
on a fluorescent screen. 

THERE was a large number of interesting features 
among the exhibits of the firms. The Cambridge 
Scientific Instrument Co. had on view an electm
static oscillograph designed by Prof. H. Ho and S. 
Kot6, of Japan, which possesses important advantages 
over the electromagnetic oscillograph for high-voltage 
work. A contact-breaker for physiological work 
which could successively interrupt two circuits with an 
intervening period of from o·oooz second to o·o4 
second was also shown. An inexpensive form of 
independent plug contact for resistance boxes was 
shown by Messrs. Gambrell Bros. A simple appa
ratus for measuring the pressure of light. designed by 
Mr. G. D. West, was exhibited by Messrs. J. ]. 
Griffin and Sons. Mr. R. W. Paul exhibited a large 
number of electrical laboratory instruments, including 
a simple device for projecting an image of the scale 
and pointer of an instrument on a screen for lecture 
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