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of which can be ascertained by X-ray methods and 
spectroscopy, and by defining the size of an atom 
as that portion of space into which other atoms 
cannot enter, it is possible to avoid the difficulty 
created by wave mechanics of a cloud of electrons 
of indefinite size surrounding the nucleus. Using this 
conception of the size of atoms, combined with a 
knowledge of the angles between the valencies, a 
molecular model can be built up. This model, how
ever, has a volume much less than the molecular 
volume obtained in other ways. Hence it becomes 
necessary to assume the existence of an envelope 
(due to the electrostatic repulsion of the electrons 
of different atoms within the molecule) surrounding 
an atom in combination, the thickness of the envelope 
being dependent on the various types of linkage. 
The effects of molecular collisions on molecular 
change were also discussed, with particular reference 
to the possibilities of twisting component parts of 
the molecules round the valency bonds, the com
pression and rarefaction of the bonds, and the altera
tion of their angular values. 

Mr. C. N. Hinshelwood gave a lecture on "Some 
Aspects of Modern Physical Chemistry", discussing 
the significance to chemistry of quantum mechanics, 
which, he said, has added new laws and methods of 
calculation in physical chemistry without disturbing 
existing laws to any great extent. Zero point energy, 
chain reactions, structure of liquids, and heavy 
hydrogen were topics included in this survey 

An evening lecture was given by Prof. H. H. 
Plaskett on the "Physics of Astronomical Vacua", 
with special reference to the density and source of 
luminosity of gaseous nebulre. The lecture was 
followed by an inspection of the University Observa
tory. "The New Aspect of the Elementary Theory 
of Organic Chemistry" was taken by Prof. R. 
Robinson as the subject of another evening lecture, 
in which, using the conception of anionoid and 
cationoid reagents, he showed how the electron 
theory is resulting in a unification of physics and 
organic chemistry. Other lectures were "Plant 
R espiration" by Dr. W. 0. James, "Ionisation by 
Collision" by Prof. J. S. E. Townsend, "Tissue 
Respiration" by Mr. R. B. Fisher. All these lectures 
were much appreciated by members of the Associa-

tion, for whom much of the value of these annual 
meetings lies in the lucid resumes of modern work 
by experts in their various subjects. 

A lecture-demonstration which attracted much 
attention was given by Dr. K. J. Franklin on "X-ray 
Cinematography". This was illustrated by films of 
the circulation of the blood and respiratory move
ments of various mammals. 

Sound film demonstrations formed a large and 
interesting part of the general programme of the 
annual m eeting. Three films were shown, suggested 
as suitable films for class science teaching by the 
British Film Institute, on which body the Science 
Masters Association has representatives. The films 
were "The Molecular Theory of Matter", "Sound and 
its Production", and "The Cathode Ray Oscillo
graph". While all these films did not find favour in 
every particular (indeed humour was provoked in 
unexpected places), it was realised that here is a 
valuable addition to teaching technique, particularly 
as a method of revision. Difficulties in the matter 
of cost, standard projectors, silent versus talking 
films, were raised and discussed at the demonstra
tions. 

At the business meeting, the following elections 
took place: President, Sir William Bragg; Secretary, 
S. V. Brown (Liverpool Institute); Annual Meeting 
Secretary, R. E. Williams (Repton); New Committee 
Members, Dr. W. G. Davis (Newcastle Grammar 
School), L. G. Smith (Marylebone Grammar School), 
F. R. Snell (Eastbourne College). Changes were 
made in the rules to permit of the election of honorary 
m embers, and all past presidents were elected to 
that dignity. The annual report showed that the 
Association has now 1921 members representing 797 
schools, an increase in the year of 109 members and 
40 schools. The branch organisation of the Associa
tion is proceeding apace. The North Eastern, South 
'Vales and North Western branches have been in 
existence for several years. Other branches in York
shire, East Anglia and possibly Middlesex are in 
process of formation. This branch organisation, it 
is realised, is likely to involve difficulties of repre
sentation. 

The annual meeting for 1936 will be held in London 
under the presidency of Sir William Bragg. 

Periodic Variations in the Mean Focal Depth of Japanese Earthquakes 
By DR. CHARLES DAVISON 

DURING the last ten years, many estimates have 
been made of the focal depths of earthquakes 

in Japan. They depend on the duration of the pre
liminary tremors at three or more neighbouring 
stations. Two lists have been published, one by Mr. 
N. Nasu of the after-shocks of the Tango earthquake 
of March 7, 1927 (Earthq. Res. Inst. Bull., 6, 245-331 ; 
7, 133-152 ; 1929), the other of ordinary earthquakes 
felt in Tokyo from 1924 onwards, now issued quarterly 
by the Earthquake Research Institute. 

After-Shocks of the Tango Earthquake of 1927.
Mr. Nasu has determined the position of the epicentre 
and the depth of the focus of 482 shocks from March 
11, 1927, to July 16, 1928. The values obtained for 
the depths range from 0 to 44 km., the mean of all 
being 15 ·4 km. or, excluding zero estimates, 15 ·9 km. 
The after-shocks are subject to several well-marked 
periods--of one day, 29 ·6, 14 ·8 and 7·4 days, and 
42 minutes. 

From March 14 to August 31, the focal depths of 
438 after-shocks are given. The maximum epoch of 
the diurnal period in the frequency of these shocks 
occurs at 3 a.m., the amplitude of the period being 
0·24. During the same interval, the mean depth of 
the foci was 14 ·9 km., and the mean depth during 
successive hours is also subject to a diurnal period 
with its maximum at 3 a.m. and its amplitude 0 ·03, 
that is, the oscillations in mean depth due to this 
period range within about 0 ·45 km. of the mean. 

The lunar periods are more clearly marked. During 
the 16 lunations from April 2, 1927, to July 17, 1928, 
the depths of 24 7 foci were estimated, the mean of 
all being 16 ·7 km. For both frequency and mean 
depth, the maximum epoch of the 29 ·6 day period 
falls not far from the time of full moon, the ampli
tudes being 0·37 and 0·09; the epochs of the 14·8 
day period fall close to the times of first and last 
quarters, with amplitudes of 0 · 39 and 0 ·09, and those 
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of the 7 ·4 day period about the times of the four 
principal phases, with amplitudes of 0 ·16 and 0 ·11. 
The ranges about the mean depth for the three periods 
are, respectively, 1·50, 1·50 and 1·84 km. 

The 42-minute period affects both the frequency 
and the mean focal depth of the Tango after-shocks 
until the end of May. During March and April, the 
minima of the periods for both frequency and depth 
coincided approximately with the return movements 
from the antipodes of the focus, the amplitudes 
being 0 ·25 and 0·06 in March and 0·33 and 0·10 in 
April, while, in May, the maxima coincided closely 
with those returns, with amplitudes of 0 ·54 and 0 ·13. 
The ranges about the mean depth during the three 
months are, respectively, 0 ·97, 1·64 and 1·91 km. 

Ordinary Earthquake8 felt in Tokyo.-The lists of 
such earthquakes, with their estimated focal depths, 
are given from 1924 to 1933. In the r esults that 
follow, the earthquakes for the year 1924 are omitted 
on account of the unusually large number felt in 
January of that year. Of 564 shocks felt during the 
remaining nine years, the focal depths of 388 are 
determined. The variations in mean depth show 
periods of one year, one day, and 14 ·8 and 7 ·4 days. 

The maximum epoch of the annual period in the 
frequency of the earthquakes occurs at about the end 
of March, the amplitude being 0 ·11. The mean focal 
depth of the earthquakes is 46 ·7 km., and the maxi
mum epoch of the variations in monthly m ean depth 
occurs in the middle of March, the amplitude being 
0 ·08, that is, the range on either side of the mean 
is 3·7 km. 

The diurnal period in the variation of mean focal 
depth is less pronounced. For the same earthquakes, 
the maximum epoch of the variation in frequency 
occurs at 2 a.m., the amplitude being 0·28. The 
maximum epoch for the mean focal depth occurs at 
about 11 p.m., the amplitude being 0·05, that is, the 
range of variations about the mean is 2 ·3 km. 

For the lunar periods, the number of earthquakes 
of known focal depth from January 25, 1925, to 
December 17, 1933, is 372. For both frequency and 
depth, the maximum epochs of the 14 ·8 day period 
fall near the times of new and full moon, the ampli
tudes being 0·16 and 0·03, and the range on either 
side of the mean depth 1 ·4 km. The epochs of the 
7 ·4 day period fall near the times of the four principal 
phases, the amplitudes being 0·14 and 0·04, and the 
range on either side of the mean depth 1·9 km. 

University and Educational Intelligence 
CAMBRIDGE.-The Adam Smith Prize offered 

annually for an essay on some unsettled question in 
economic science or in some branch of economic 
history or statistics subsequent to the year 1800 
selected by the candidate himself has been awarded 
to Mr. W. B. Reddaway, of Oundle and King's 
College, who was placed alone in Division I, Class I, 
in Part II of the Economics Tripos last June. The 
prize is valued at £40. 

The governing body of Emmanuel College 
invites applications for a research studentship 
which will be awarded in July 1935. Prefer
ence will be given to candidates who have already 
completed one but not more than two years of 
research. The studentship has a maximum annual 
value of £150, and is awarded and normally held 
for two years. The studentship is not open to a 
woman or to a graduate of the University. Further 

information can be obtained from the Master, Em
manuel College, Cambridge. 

ST. ANDREWS.-R. A. Smith has been appointed 
Carnegie teaching fellow and assistant in applied 
mathematics in the United College, St. Andrews, in 
succession to Dr. D. E. Rutherford, who has been 
promoted to the post of lecturer in mathematics and 
applied mathematics. 

---
PROF. F. E. WEISS, formerly Harrison professor of 

botany in the University of Manchester, has been 
appointed to take charge of the botanical department 
of the Egyptian University at Abbassia, Cairo, from 
February l until the end of May, in succession to 
Prof. F. W. Oliver, who is retiring from the pro
fessorship. 

Science News a Century Ago 
Faraday's Eyesight 

Faraday's "Diary" is strictly a laboratory record 
of experiments, and from end to end there are very 
few references in it to matters outside his experi
mental work. One of these personal entries occurs 
on January 15, 1835 : 

"Within the last week have observed twice that 
a slight obscurity of the sight of my left eye has 
happened. It occurred in reading the letters of a 
book, held about 14 inches from the eye, being 
obscured as by a fog over a space about half an inch 
in diameter. This space was a little to the right and 
below the axis of the eye. Looking for the effect now 
and other times, I cannot perceive it. I note this 
down that I may hereafter trace the progress of the 
effect if it increases or becomes more common." 

It does not seem that the obscurity occurred at all 
frequently, for no further reference to it in the 
"Diary" has been traced. None of Faraday's bio
graphers makes any reference to defective eyesight. 
The thick glass spectacles used by him, which are 
preserved at the Royal Institution, were worn only 
to protect his eyes from the effects of explosions 
during the experiments on the liquefaction of gases. 
Among the numerous portraits of him one photograph 
has been found, taken probably after 1860, in which 
he is holding a pair of spectacles in his hand ; and 
it would appear that he used glasses for reading in 
his later years ; but apart from this, it is evident 
that he 1·etained his sight practically unimpaired to 
the end. 

Geographical Exploration 
On January 15, 1835, The Tirne8 said: "A lecture 

interesting both to the friends of science and the 
friends of commerce was last night delivered at the 
London University by Captain Maconochie. The 
lecturer commenced by saying two expeditions of 
discovery were now being sent out by the efforts of 
the Royal Geographical Society. One of these 
expeditions was to explore the interior of Southern 
Africa and the other to explore the regions to the 
south and south-west of British Guiana. The Geo
graphical Society had done much to further discovery 
and their exertions had been most benefici a l to the 
promotion of geographical science." Referring to the 
expedition to Africa, Capt. Maconochie said : "The 
continent of Africa had already been penetrated 
1,400 miles from the Cape of Good Hope . The coun
tries further north were found to be the furthest 
advanced in the arts of civilised life. At the distance 
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