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Early Science at the Royal Society. 
July 6, r663. Dr. \Vilkins undertook to engage 

Dr. Power to make that ma.gnetical experiment here, 
which he had made in the country, according to his 
written account sent to Dr. Croune for the society, 
viz ., of altering the polarity of a heated and cooled 
iron, by repercussing the two ends, and of destroying 
all the magnetism thereof, by striking such an iron 
in the middle. 

r664. Capt. Taylor related, that he had known a 
Frenchman, who had a secret of tempering and 
hardening iron so that it would not rust ; adding 
that the steel of a gun, which he produced, had been 
put in salt water, and was not affected with any rust; 
and that the same gun had not been oiled since it 
had been made, viz., for three years. The artist 
employed a certain water, which he concealed the 
ingredients of, wherein he quenched the iron eight 
or ten times, in order to reduce it t o this condition. 
July 8, r663. Dr. Charleton presented the society 

'Nith the plan of the stone antiquity at Avebury, near 
Marlborough, in \Viltshire, suggesting that it was 
worth the while to dig there under a certain tri
angular stone, where he conceived would be found 
a monument of some Danish king. Col. Long and 
:\Ir. Aubrey were desired to make farther enquiry 
into it. 

1675· Mr. Hooke shewed an experiment concern
ing the resistance of air to a ball moved with and 
without an expanded area; of whtch he was destred 
to bring in a particular account in writing. 

r685. A letter of :Mr. Musgrave dated at Oxford, 
July 4, 1685, was read, mentioning, that a great part 
of the university being in arms [On occasion of the 
:Vlonmouth rebellion] the Philosophical Society there 
was broken up for some time. 

July 10, 1672. The Society intending to make a 
recess for some time, the members were desired, 
that as many of them, as could conveniently, would 
meet on Fridays in the afternoon at Gresham
college, to discourse of philosophical matters, and 
prosecute experiments ; among which were re
commended-Such, as might determine the queries 
lately sent by Mr. Newton, which involve his theory 
of light.-Such, as might improve Mr. Newton's 
reflecting telescope ; and particularly to see finished 
a four-foot telescope of that kind, already recom
mended to Mr. Cock.-Such observations as might 
confirm those of Signor Malpighi about the existence 
of certain trache<e, or spiral fibres in vegetables, that 
contain air : as also to endeavour to the finding out 
of peristaltic motion, affirmed. 

1679. Divers discourses were occasioned about 
the several wavs of tanning leather. 

July u, r666. Dr. Croune produced a lette1·, 
written by Nicholas Stens, from Rome, mentioning 
the emulation between Divini and Campani about 
optic glasses. That Campani had been mistaken in 
some of his observations, taking the spots adhering 
to the body of Jupiter for the shadows of his satellites. 

r667. Mr. Hooke reported that Dr. Croune had 
received from 1\ir. Richard Townley, Mr. Gascoyne's 
instrument for measuring the diameter of the stars 
with great exactness ; which instrument was after
wards shewed to the society, with the models of 
some others.-Mr. Hooke mentioned, that he had 
invented an instrument of this kind, but upon another 
principle which would perform the same things better, 
with more certainty and more ease. 

July 12, r682. A proposal was read of Mr. John 
Collins for the printing a book of algebra [Thomas 
Baker's " The Geometrical Kev "]. This was well 
approved of after a long debate concerning it. 

NO. 2854, VOL. I 14] 

Societies and Academies. 
LO NDON. 

Royal Society, June 26.-J. \V. Nicholson : The 
electrification of two parallel circular discs. The 
paper deals with the general application of spheroidal 
harmonics to the problem of two bodies not belonging 
to the same confocal system. The special case of 
two circu lar discs is reduced to a mathematical 
necessity for the determination of an infinite set of 
coefficients in a series involving Bessel Functions of 
half-integral order. This in turn is reduced to an 
integral equation of a new type, the kernel of which is 

K (x,y)=sina (x+y)+sinb (x-y)_ 
x+y x -y 

The equation is solved exactly, and exact expressions 
are found for the capacity of the double-disc con
denser, and for the coefficients of capacity and 
induction of two discs with any charges.-J. F. 
Fulton : The influence of initial tension upon the 
magnitude and duration of the mechanical response 
in skeletal muscle. ·when the unexcisecl gastrocnemius, 
sartorius or semitendinosis muscle of the frog is 
stimulated through its cut nerve under various 
degrees of initial passive stretch by 50 break 
shocks delivered at 70 per second, so long as the 
circulation in the muscle remains vigorous, the 
following features are to be observed in the successive 
responses : The greater the initial tension within 
physiological limits, (a) the greater is the plateau 
tension of the resulting tetanus ; (b) the longer the 
time of ascent to the plateau ; (c) the greater the 
duration of the plateau after cessation of the stimuli 
("after-action"). It seems that the general shape of 
the tetanus curve is determined by the rate of 
migration of the H-ions of lactic acid, and that the 
after-action represents the time spent by the ions in 
migrating from the place of their origin to the 
contractile interfaces upon which they act. The 
enhanced duration of the after-action with increasing 
tension is believed to result from the effect of the 
increased internal viscosity of t he muscle upon the 
migration rate of the ions.-J . R. H. Coutts, E. l\I. 
Crowther, B. A. Keen, and S. Oden : An automatic 
and continuous recording balance. (The Oden-Keen 
Balance.) An improved form of automatic and 
continuous reGarding balance has been devised by 
combining electromagnetic control with the addition 
of small weights. A magnet suspended from one 
arm is attracted by a solenoid-current which is 
adjusted to maintain equipoise by the automatic 
movement of a contact along slide wires. The position 
of this contact is sufficient to define the effective 
weight, and is recorded on a rotating drum. On 
reaching a fixed point the contact is brought back to 
its original position by the addition of a small phosphor
bronze ball to the balance pan, and the cycle of 
operations recommences. The records consist of a 
series of stepped curves and a very open scale is 
obtained so that the apparatus can be used with no 
appreciable loss of sensitivity up to the maximum 
load for an analytical balance. Further, the sensitivity 
can be very simply adjusted for recording either rapid 
or slow changes of weight.-R. \V. Lunt: Chemioal 
studies in gaseous ionisation. Pt. I. : This com
munication constitutes the introduction to a series. 
Ionisation in hydrogen is produced by the corona due 
to alternating electric fields of frequency 1 ·s x ro7• 

A new analysis of the Siemens ozoniser is advanced 
which affords a ready determination of the voltage 
gradient in the gas, and of the current carried by the 
ions in the gas. The mean intensity of ionisation is 
calculated from an equation relating the conduction· 
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current in the gas to the known motions of ions and 
electrons · in hydrogen. Pt. II. : The interaction 
between hydrogen and carbon dioxide due to the 
ionisation produced by alternating electric fields of 
frequency I ·5 x ro7 has been examined under a 
variety of conditions. An equimoleculai: mixture 
interacts giving a water gas equilibrium, which is also 
attained by exposing mixtures of carbon monoxide 
and water vapour to the discharge. In no case has it 
been possible to detect the formation of formic acid 
or formaldehyde. The equation used in Pt. I. for 
the determination of the mean intensity of ionisation 
in hydrogen has been extended to the determination 
of this quantity in the above-mentioned water-gas 
equilibria.-D. W. Dye : A self-contained standard 
harmonic wavemeter. The wavcemeter provides a 
series of harmonics as a result of exactly timed 
electrical impulses which operate on a highly selective 
oscillatory circuit. The impulses are provided by 
either of two multivibrators. One of these has an 
impulse frequency of rooo cycles per second, and is 
controlled in frequency by a valve-maintained tuning 
fork. The other multivibrator has normally a 
fundamental frequency of 2o,ooo cycles per second, 
and is controlled by the help of the 2oth harmonic of 
the low-frequency multivibrator. The selector circuit 
consists of a specially designed variable air condenser 
and a set of six inductance coils of small damping 
decrement. The six scales are direct reading in 
frequency, uniform, and cover the range ro to 1200 
kilocycles. Owing to the master control of the tuning 
fork over both multivibrators, all the frequencies 
available are accurate to at least one part in ten 
thousand, and are not dependent upon the calibration, 
setting, or constancy of any electrical circuit. Inter
mediary subsidiary harmonics are readily obtainable 
from the apparatus; by the aid of these, the gaps 
between the main harmonics can be reduced to about 
2 per cent. in frequency in the worst case.--W. L. 
Bragg : The influence of atomic arrangement on 
refractive index. It is assumed that the atoms, 
which are polarised by the electric force associated 
with the light wave, are spherically symmetrical ions, 
that the elastic yield of the ion to the polarising force 
is defined by a coefficient 1\, which is a constant for 
the ion concerned, and that the polarising force may 
be taken to be that at the atomic centre. The 
birefringence of calcite and aragonite, using the X-ray 
determinations of crystal structures, has already been 
explained quantitatively. That of aluminium oxide 
is now explained. An attempt is made to attack the 
reverse problem of using the refractivity data to give 
information about crystal or molecular structure. A 
comparison of refractivity in carbonates and nitrates 
indicates a contraction of the N03 group as compared 
with the C03 group, and a value for the distance 
between nitrogen and oxygen atomic centres is 
obtained.-A. V. Hill and H. S. Gasser : The dynamics 
of muscular contraction. In a muscular contraction 
carried out with various speeds of shortening, the 
work done is a function of the speed, decreasing as the 
latter increases .. This was previously attributed to 
the viscosity of the muscle substance. It might 
depend, however, upon some kind of nervous adjust
ment carried out through a proprioceptive reflex. 
The experiments were repeated on an isolated muscle 
stimulated directly ; the same dependence of work 
on speed of shortening occurred. This is a character
istic, therefore, of the muscle fibre. If the work 
decreases with increase of speed, so also must the 
force of contraction, and one striking result obtained 
is that a quick release of a muscle through 10 to 15 
per cent. of its length causes an instantaneous dis
appearance of tension, which then redevelops along a 
curve similar to the initial curve of tension develop-
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ment. The viscosity of a muscle increases some 
fifteen times while the muscle is being stimulated, and 
it is possible on a viscous elastic model to repeat the 
phenomena. The fundamental mechanical response 
of muscle is probably a sudden instantaneous 
reversible colloidal change which passes off rapidly, 
the external mechanical response following the internal 
change, but lagging behind it owing to viscosity.
G. S. Currey: The colouring matter of the blue pansy. 
The anthocyanin pigment of the blue pansy" Emperor 
William " consists of violanin, and the blue colour 
of the petals is due to the fact that the pigment is 
present in the form of its potassium salt ; it occurs to 
the extent of ca. 6·3 per cent. by weight of the dried 
petals ( = 1 ·I 4 per cent. of the fresh petals). The 
yellow sap-pigment consists of the flavonol, rutin 
(viola-rutin). As crude glucoside, it is present to the 
extent of ca. 9 ·68 per cent. by weight of the dried 
petals (=I ·75 per cent. of the fresh petals), the actual 
amount of pure rutin being 50·4 per cent. by weight 
of the crude substance, i.e. the dried petals contain 
approximately 4·9 per cent. of pure rutin ( =o·88 per 
cent. of the fresh petals).-R. Snow: Conduction of 
excitation in stem and leaf of Mimosa pudica.-R. 
Azuma : Thermodynamic phenomena exhibited in a 
shortening or lengthening muscle. When an excited 
muscle is released-whether doing external work or 
not-during the earlier phase of tension development, 
the heat production is increased ; when released at a 
later phase the heat production is diminished. When 
an excited muscle is stretched, the converse result is 
obtained. This suggests that the effects are reversible 
and thermodynamic in origin, superimposed upon the 
ordinary irreversible reactions of muscular activity. 
These conclusions confirm and extend recent observa
tions by Fenn.-H. Taylor : The ionic nature of 

By laking the corpuscles by freezing 
and thawing and suspending in them a collodion 
membrane which contains a dilute salt solution and 
is impermeable to a Donnan equilibrium 
is obtained after about three hours. The membrane 
potential difference is measured and this gives the 
factor relating the ionic concentrations of the laked 
corpuscles and those of the crystalloid solution 
inside the collodion membrane. From this potential 
difference and an analysis of the crystalloid dialysate, 
the concentrations of the hydrogen and chlorine ions 
in the laked corpuscles have been determined. The 
potential differences found indicate that the 
globin is behaving as an anion over the range of 
physiological importance. The normality of the 

ions present indicates the maximum 
amounts of carbon dioxide the blood can further 
take up as bicarbonate.- J. Stephenson : On the 
blood-glands of earth-worms of the genus Pheretima. 
The blood-glands of three species of Pheretima consist 
of numerous small spherical follicles within the hinder 
part of the pharyngeal mass, and on the dorsal side 
of the <:esophagus. A fully developed follicle consists 
of a fibrous capsule, a cup-shaped layer of nucleated 
protoplasm, a loose mass of cells within the cup, and a 
blood-sinus on the convexity of the cup, between this 
and the capsule. A blood-vessel leads off from the 
sinus, and another from the opposite pole of the 
follicle. The follicle is the seat of manufacture of 
blood-cells and The vascular system in 
annelids and in the groups derived from annelids, and 
possibly in other groups also, has a double origin ; its 
peripheral portion has been evolved independently of 
its more central and contractile portion. The 
analogies between the development of the vascular 
system in and Vertebrates are con
vergences, and imply no genetic relationship between 
the two phyla.-H. Muir Evans : Supplementary note 
on the poison gland of Trygon.-E. M. Crowther and 
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A. N. Puri: The indirect measurement of the aqueous 
vapour pressure of capillary systems by the freezing
point depression of benzene. The freezing-point 
of benzene is depressed by an amount which is strictly 
proportional to the aqueous vapour pressure of an 
insoluble material with which it is in equilibrium, 
provided that surface energy is not one of the factors 
determining the vapour pressure of this material. 
The method is rapid and accurate when applied to 
substances such as sulphuric acid-water mixtures and 
certain salt hydrates. With capillary systems such 
as soil, the equilibrium is reached more slowly and the 
apparent vapour pressures show a systematic deviation 
which is the same for soils of widely different types. 
By assuming that a fraction of the water in such 
cases is held in micropores and making allowance for 
the effects of the changes in surface energy on the 
introduction of an additional liquid phase, it is 
possible to account for this deviation.-B. Cavanagh : 
Activity-measurement by the partition method. I. 
A new way of applying the partition-ratio is suggested 
as an indirect means of precise activity-measurement. 
Precise measurements are made of a partition-ratio 
at extremely low concentrations, and preliminary 
measurements, in the case of lithium chloride between 
amyl alcohol and water, are recorded, in which the
normality, N/Sooo (in the alcoholic phase), has been 
reached. The method consists essentially in the 
piecemeal preparation of a large amount of the phase 
to be analysed, and the concentration (for chemical 
estimation) of the solute therefrom, by a process of 
piecemeal extraction. The method depends on the 
possibility of calculating exactly, and applying by 
successive approximations, a correction for the amount 
of the solute evading extraction. Approximate values 
have been obtained, for the first time, for the activity 
coefficient of lithium chloride in amyl alcohol, at 
normalities ranging from o ·z to o ·ooor ,_:____ J. E. Jones : 
On the determination of molecular fields. Pt. I. By 
applying the methods of the kinetic theory to a new 
molecular model, a new theoretical formula for the 
coefficient of viscosity of a gas has been obtained. In 
the case of argon, the difference between theoretical 
and experimental values is nowhere greater than 
o ·6 per cent. over the whole range of the observations 
( - r8o 0 to r8o° C.). Pt. II. The equation of state 
of a gas has been calculated for a molecular model 
consisting of repulsive and attractive fields, each 
according to an inverse power law. The formula for the 
second viriel coefficient thus obtained contains existing 
formulo:e (for a monatomic gas) as special cases. The 
force constants of a gas are obtained from a comparison 
of the theoretical formula with observational material 
on the equation of state. In the case of argon, more 
than one molecular model will explain the facts.
C. J. Smith : An experimental study of the viscous 
properties of water-vapour. The viscosity of super
heated water-vapour over the range of temperature 
roo 0 -260° C. has been determined. The method 
involves the transpiration of the superheated vapour 
through a capillary tube, determining the pressure 
at its ends and the mass of the vapour transpired. 
The variation of the viscosity with temperature can 
be represented by Sutherland's formula. The dimen
sions of the water molecule obtained are in accordance 
with previous investigations for other gaseous hydrides. 
-E. M. Crowther and J. R. H. Coutts : Discontinuity 
in the dehydration of certain salt hydrates. The 
changes in weight on rapidly drying certain salt 
hydrates have been recorded continuously by means 
of the Oden-Keen automatic recording balance. 
vVith thin layers of small crystals of copper sulphate 
pentahydrate and barium chloride dihydrate, the rate 
of evaporation shows a very marked minimum value 
at points corresponding to the composition of definite 
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lower hydrates. An explanation of the observations 
is advanced on the basis of Langmuir's theory that 
heterogeneous reactions proceed only at the actual 
phase boundary. No evidence of discontinuities was 
found in the rehydration of anhydrous copper sulphate. 
-W. R. Dean : The elastic stability of an annular 
plate. A plane circular annular plate is under 
uniform shearing forces applied at its edges, and the 
problem is treated by the methods of the theory of 
thin shells. Plates with clamped edges in which the 
ratio of outer to inner radius exceeds 3 ·z are discussed. 
With the analysis given, a certain type of uniform 
tensional stress can be allowed for in addition to the 
uniform shear.-R. C. Johnson and W. H. B. Cameron: 
The effect of argon on certain spectra. Investigations 
have been made of the effect of argon on spectra 
associated with carbon, oxygen, and sulphur; while 
in certain respects the action of argon and helium 
is similar, there are also profound differences. It has 
not been found possible to reproduce the "comet
tail " bands in high pressure argon, but the " triplet 
system" of carbon is isolated by both the inert gases. 
An effect of a similar type due to argon has been 
observed in connexion with sulphur dioxide. A band 
spectrum of the latter (obtained otherwise only with 
difficulty) was brought up strongly in the presence 
of high pr(')ssure argon.-G. R. Goldsbrough : On the 
possible ellipticity of Saturn's ring. Maxwell showed 
that a single circular ring of particles surrounding 
the planet Saturn would be in relative equilibrium, 
provided the mass of each particle was sufficiently 
small compared with the mass of Saturn. This result 
is extended to the case of an elliptical ring. By 
properly placing the particles on the ellipse, by 
allowing the ellipse to rotate slowly in its plane, and 
the particles to vibrate about their mean positions, 
then the elliptical ring is a possible dynamical form. 
For sufficiently small values of the mass of tne 
particles, and for values of the eccentricity not too 
great, the elliptical ring will be " ordinarily " stable. 
-E. C. Titchmarsh : The double Fourier series of a 
discontinuous function. The object is to discuss the 
behaviour of the double Fourier series which represents 
a function of two variables, at a point where the 
function is discontinuous. Such a double series is 
not necessarily convergent in the general sense ; but 
if it is summed in special ways, e.g. by rows or by 
columns, different sums may be obtained, depending 
on the values of the function in particular regions 
surrounding the point considered. 

Geological Society, June 4.-Dr. J. W. Evans, 
president, in the chair.-H. H. Swinnerton : On a new 
catopterid fish from the Keuper of Nottingham. 
Excavations made at Woodthorpe, near Nottingham, 
passed through the lowest beds of the Keuper Water
stones, and brought to light numerous well-preserved 
remains of fossil fishes belonging chiefly to the genus 
Semionotus, together with specimens of a small fish 
which proved to be a new species of the genus 
Dictyopyge. This fish is only 4 · 5 em. long, and 
slightly more than r em. deep. In osteological 
characters it resembles the Eugnathid;:e rather than 
the Palo:eoniscido:e. The pectoral girdle, however, 
has an infraclavicle, a feature which is diagnostic of 
the Catopterido:e. The detailed study of this new 
species confirms the usually accepted opinion that the 
Catopterido:e, although classed with the Chondrostei, 
approach the Protospondyli.-C. E. Tilley : A pre
liminary survey of metamorphic zones in the Southern 
Highlands of Scotland. A preliminary metamorphic 
survey of the Dalradian sediments enclosed within a 
tract extending from Dunkeld in Perthshire to the 
western side of Lower Loch Fyne (Argyllshire), and 
reaching from the Highland Border to the Ben Lui 
Schists that structurally overlie the Loch Tay Lime-
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stone (I6 miles across the strike), has been made. The 
important lines of dislocation, such as the Loch Tay 
Fault, the Luib Fault, the Tyndrum Fault, etc., 
displace not only the stratigraphical horizons, but 
also the metamorphic zones, and in the same direction. 
Where the boundaries of the zones cross areas of 
marked topographic relief, information should be 
provided by the trace of the zone surface. The Braes 
of Balquhidder, near Loch Earn, are thus favourably 
situated, and examination shows that the boundary
surface (isograd surface) of the almandine zone is 
there inclined at low angles to the north-west. 

Optical Society, June 12.-Col. L. E. W. van Albada: 
Wide-angle ortho-stereoscopy : its optical, practical, 
and psychological advantages. In the methods used, 
the objects appear to the observer in their natural 
sizes and correct spatial relation to each other. These 
methods are based on the theories of Wheatstone and 
Helmholtz. The introduction of exaggerated per
spective or other unnatural effects is avoided when 
the stereoscopic photographs are viewed through 
lenses which have nearly the same focal lengths as 
those by means of which the pictures were taken, and 
provided that the stereoscopic lenses are free from 
distortion. A new type of wide-angle finder made to 
the author's design gives a clear image over about 
85°, with perfect definition up to the edgt! of the field. 
-R. J. Trump : Binocular vision and the stere()
scopic sense. In the appreciation of distance, neither 
the convergence of the eyes, the visual focus, nor the 
variation of these accommodations as the eyes sweep 
over the field, plays any vital part. The recognition 
of a familiar type of perspective system is important, 
even to the extent of over-riding the evidence of 
binocular parallax, when the two come into conflict. 
This may be shown by reversing the mounting of 
stereoscopic photographs, or by preparing stereo 
diagrams in which the perspective is not in accord 
with the parallactic displacements. Parallax is un
certain, or even breaks down, when not assisted by 
perspective. There therefore appears to be no 
"mechanism" of stereoscopic vision dependent upon 
binocular parallax, but the perception of distance is 
a psychological function, involving the interpretation 
of all the details in the images in the two eyes, in the 
light pf previous association and experience.-T. 
Smith : A general solution of the first order aberra
tional equations. The general equation by which 
the properties of the component parts of a compound 
optical system are determined is put into a new form. 
Solutions are obtained consisting of terms containing 
arbitrary constants together with any particular 
solution. The particular solution itself is the sum 
of two parts, one of which is independent of the 
corrections required in the complete instrument, while 
the other contains only the terms which express these 
special conditions. 

CAMBRIDGE. 

Philosophical Society, May rg.-Mr. C. T. Heycock, 
president, in the chair.-C. D. Ellis: The high energy 
groups of the magnetic radium- C {3-ray spectrum. 
The magnetic {3-ray spectrum of radium- C has been 
remeasured and the absolute energies of the lines 
found to an accuracy of I in 300. Some of the 
')'-rays giving these lines have energies so great as 
two million volts, but yet no evidence is found of 
any abnormal conversion, all the prominent lines 
being due to conversion in the K, L, M .. . electronic 
levels. This renders it possible to find the wave
lengths of the ')'-rays. The results bring out the 
importance of considering the origin of the ')'-rays.
R. H. Fowler : The statistical theory of dissociation 
and ionisation by collision, with applications to the 
capture and loss of electrons by a-particles. The 
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statistics of general two- and, three-body processes of 
interaction by collision are surveyed. In order to 
preserve standard equilibrium conditions, a definite 
relation must be satisfied between the number of 
two-body collisions which lead to any particular type 
of dissociation (or ionisation), and the number of 
three-body collisions which lead to recombination by 
a process which is the exact replica of the process of 
dissociation with a reversed time scale. This relation 
is used to study the laws of capture and loss of electrons 
by a-particles through the interaction of the field of an 
atomic core. The complete theory predicts Ruther
ford's V6-law for the ratio of double-charged to single
charged a-particles, and gives the correct numerical 
value of this ratio if we may assume, as is reasonable, 
that the density of lightly bound electrons inside an 
atom is of the order 1024 per c.c.-D. R. Hartree: 
The spectra of some lithium-like and sodium-like 
atoms. By means of some theoretical relations be
tween spectra of different atoms ionised to such an 
extent that their electron structures are the same, the 
position of lines of spectra of some lithium-like 
and sodium-like atoms is estimated. In several cases 
these calculated lines can be correlated with lines 
observed by Millikan in the hot spark spectra of the 
corresponding elements. Lines of the spectra Be II, 
B III, C IV, and possibly N V and 0 VI, of lithium
like atoms, and of the spectra P V and S VI of sodium
like atoms, are so identified.-H. W. B. Skinner : 
The relative absorbing powers of the L-levels for 
radiation of varying wave-length. The experiment 
consisted in photographing the fluorescent L spectrum 
of an element using X-rays of varying wave-length to 
excite it. A change in the relative intensity of a pair 
of lines shows that the relative absorbing powers of 
the L 1 and Lm levels depend on the wave-length 
of the absorbed radiation. This confirms a result 
recently obtained in a different way by H. Robinson. 
Hence the well-known A-3 law of absorption of X-rays 
does not apply to an individual L leveL-H. Hart
ridge : Are the overtones of musical sounds always 
harmonic ? There are at the moment two rival 
theories : one holds that the voice overtones are 
harmonic, the other that they are not. Evidence 
available at the moment appears to be in favour of 
the latter view, not only for the human voice but also 
for most musical instruments when performing 
normally.-H. Hartridge and F. J. W. Roughton : 
Further developments in the technique for the 
measurement of the velocity of very rapid chemical 
reactions. Two different improvements have been 
effected: (a) to make the apparatus available for the 
investigation of chemical reaction of greater velocity; 
(b) to employ other methods, beside optical ones, for 
the determination of the stages arrived at by the 
reaction at different instants of time from its com
mencement. With regard to the former, it is now 
possible to make accurate measurements of mono
and bi-molecular reactions half completed in one
thousandth of a second. With regard to the latter, 
temperature changes in a moving fluid brought about 
by a chemical reaction can be ascertained by means 
of thermo-couples.-E. G. Dymond: On the measure
ment of critical potentials of gases. A method of 
measuring excitation and ionisation potentials is de
scribed in which the current-voltage curves are auto
matically differentiated. This increases the sharp
ness of the bends in the curves, and results in in
creased :;,ensitiveness of measurement.-G. F. C. 
Searle: (r) An optical interference method of measur
ing Young's modulus for rods. A vertical steel rod 
is deflected by a load suspended from a horizontal 
arm attached to its upper end. Two horizontal 
metal plates are soldered to the steel rod and the 
lower plate carries a lens, the upper surface of which is 
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convex. The upper plate carries three adjusting 
screws against which a horizontal plane glass plate 
is held by springs. An opening in the upper plate 
allows the observer to view the Newton's rings formed 
between the lens and the glass plate when suitable 
illumination by sodium light is provided. The load and 
the lens are on opposite sides of the rod, and thus as 
the load is increased and the rod is bent by the 
bending moment, the distance between lens and plate 
is increased and the Newton's rings contract. For 
each ring that disappears at the centre, the distance 
between lens and plate increases by p,, where 1\ is 
the wave-length employed. (2) A recording gyro
scope. A vertical shaft carries a block to which is 
attached a horizontal axis. The axle of a cycle 
wheel is carried by a frame turning about this axis. 
When the wheel is spun and the proper precessional 
angular velocity is given to the vertical shaft, the 
plane of the wheel remains vertical. The upper part 
of the vertical shaft carries a smoked drum on which 
the record is made by two styles each operated by 
an electro-magnet. From the record taken can be 
found (r) the time of one complete revolution in 
precession, and (2) the number of revolutions of 
W about its own axis during that time.-D. H. 
Black: Some electrical properties of liquid sulphur. 
Films of distilled sulphur were obtained between two 
cones and the conductivity measured at various 
temperatures up to 200° C. It was found that the 
conductivity varied in a similar manner to the 
viscosity. The conductivity of liquid sulphur seems 
to be electrolytic in character.-T. M. Cherry: (r) The 
integrals of differential equations. (2) Poincare's 
theorem on the non-existence of uniform integrals of 
dynamical equations.-H. W. Richmond and F. Bath : 
Loci having two systems of generating spaces.-R. 
Hargreaves : The quadratic form for radial accelera
tion, in the theory of relativity.-G. S. Carter : On 
the early development of the echinoderm egg. I-III. 
-D. Keilin : On the appearance of gas in the trachea 
of insects.-G. S. Adair: A comparison of the mole
cular weights of the proteins.-Miss I. A. Hoggan : 
The parasitism of Plowrightia ribesia.-R. C. Wood
ward : The overwintering of apple mildew Podo
sphaera leucotricha, in England.-K. G. Emeleus: The 
number of !3-particles from radium-E. Using an 
electrical counter of the type devised by Geiger, the 
number of a- and 8-particles from a source of radium
D, radium-£, and radium-F in equilibrium has been 
measured. After correction for reflection of {3-
particles at the source, their numbers were about 
equal. The {3-rays from radium-D would not be 
recorded under the conditions of these experiments. 
On this assumption, the observed !3-radiation was 
due to disintegration of radium-£, and since this was 
in equilibrium with the radium-F, it follows that 
about one !3-particle is emitted per disintegrating 
atom of radium-E. 
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Diary of Societies. 
TUESDAY, JULY 15. 

lNS'l'ITUTE OF CHEMISTRY STUDENTS, ASSOCIATIO:N (London) (at University 
College), at 9.45 A.M.-Inaugural Meeting. 

RoYAL SociETY oF MEDICINE, at 5.-General Meeting. 

WEDNESDAY, JULY 16. 
INSTITUTION OF ENGINEERS (Annual Corporate :Meeting) (at 

Hotel CeeH), at 11 A.M.-Sir Arthur Duckham: Presidential Address. 
-Sir F. Nathan: The Work of the Educational Committee on The 
Training of a Chemical Engineer.- E. A. Alliott : balancing 
Centrifugals.-G. W. Himus and Prof. J. W. Hinchley: Evaporation 
in Currents of Air. 

FRIDAY, JULY 18. 
RoYAL METEOROLOGICAL SoCIETY (Summer Meeting at the Rothamsted 

Experimental Station, Harpenden}, at 2.15.-R. A. Fisher: Adaptation 
of Variety to Climate.-W. B. Haines: A Comparison of Three Difl'erent 
'l'ypes or Radiation Recorders.-Dr. B. A. Keen: A Study of Ground 
Water Level Changes in Soil Cylinders. 

SATURDAY, JULY.l9. 

PHYSICAL SoOIE'l'Y OF LONDON (Special Meeting at Cambridge), at 4.15.
Sir J. J. Radiations in a Discharge Tube.-Sir Ernest 
Hutherford and Dr. J. Chadwick: Recent Experiments on the Artificial 
Disintegration of the Elements.-Dr. G. F. C. Searle: A Two-dimen· 
sional Recording Accelerometer for Aeroplane Research. 
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