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on. Lake_ N yas>a was determined by exchanges of signals between 
thts statiOn and the Observatory, made by Captain Close, R. E., 
and Dr. E. Kohlschutter. The adopted value for the 
tude of the station occupied (which was 5'2s. west of the Bay) 
was 

2h. 17m. 7·6s. E., 

thus the previously accepted longitude was about six miles 
m error. Thts work was undertaken in connection with the 
delimitation of the Anglo-German boundary between Lakes 
Nyassa and Tanganyika. 

Lon,yitude o.f Umtali.-Similar operations undertaken by 
Captam Wathers,tone,_ in with the Anglo
Portuguese Ban1e DehmHatwn Comtmsswn, gave the longitude 
of Umtali as 2h. rom. 41 ·2s. E. 

Time _Service.- '!'he. usual distribution of time signals for 
commerctal and navtgatwn purposes has been carried out. 

- - ---- -···-------- ----- --

PROF. F. OMORI ON EARTHQUAKE-MOTION. 
THREE memoirs have been published by 

. F. Omon? Professor of Setsmology at the Imperial 
U ntverstty of Tok10. 1 In the first he describe< a form of 
horizontal pendu_lum adapte? for _mechanical registration, a 
method wh;ch, hke the Itahan seismologists, he prefers on 

of 1ts cheapness and the more open diagrams which it 
pr_ovules. The consists of a thin brass cylinder, filled 
wtth lead, and wetghmg about 14 kg. This is attached to a 
horizontal tubular strut of iron, which ends in a sharp conical 
steel point, working in a conical steel socket fixed to the wall of 
an earthquake-proof house. A fine steel wire connects the 

with a triangular steel prism, knife -edge works 
m a steel V-groove moun_ted on_ a projection from the upper part 
of the . wall. The dtstance between the points of 
suspensiOn and support IS metres, the horizontal distance 
being, as usual, very small. The length of the gtrut from its 

to the_ axis_ of _the cylinder is one metre. The complete 
penod of vtbrat_wn 1s at present 28 in one pendulum, 
and 17 seconds m the other. The record ts made by a light 
pointer, at one_ en? the and turning 
about a vert1cal axis workmg 111 a sturup ngtdly connected with 

At the end _of the long arm is hinged a light triangular 
wntmg mdex, the pomt of which rests on smoked smooth 

which is wrapped round a light wooden dmm, 942 mm. 
m cucumference, and revolving once an hour. While the 
Italian seismologists endeavour, a& a rule, to render their instru· 
ments sensitive by using a heavy steady mass, ProE Omori 
attains the s_ame end by reducing the friction between the parts 
of the machme; for the pressure of the writing index 
on the smoked paper IS only} mgm. Prof. Omori also describes 
a portable form of the pendulum, in which the dimensions and 
heavy mass are s':naller, an<;J the points of suspension and support 
are connected wnh a cast·tron stand. The paper is illustrated 
by some interesting typical diagrams given by the pendulums of 
pulsatory oscillations and earthquake disturbances of neighbour
ing and di,tant origin. 
. is well that. most begin with a pre

hmmary tremor, consisting of vtbratwns whose amplitude is 
very small and who>e period is generally very short. When 
the origin of the earthquake is distant, the duration of the 
tremors, as noticed by Prof. Milne and others, increases with 
the distance of the observing station; and a similar relation as 
Prof Omori points out in his second paper, is evident froO:: an 
examination of different seismograms obtained in Japan. He 
shows that the duration of the preliminary tremor does not 
depend on the magnitude of the disturbed area of the earth· 
quake, for no difference of this kind is to be seen between the 
disastrous Mino·Owari earthquake of I89I and its five strongest 
after-shocks. He finds, moreover, that, for great earthquakes 
originating at distances between 100 and 1000 km. the 
duration increases by I 5 seconds for every increase of km. 
in the distance from the origin. The duration of the tremor 
being ascertained at two or · more stations, it is thus possible to 
determine the position of the epicentre ; and, in two cases 

1 (x) 11 Horizontal pendulums for registering mechanically earthquakes 
and other earth movements ": j ourn. Col!. Sci., Imp. Uuiv., 'Tokio vol. xi. 
1899, PP,· I2I-I45; (2) "Note on the preliminary tremor of eart'hquake· 

' : ibid., pp. 147-159; (3) "Earthquake measurement at Miyako" : 
zb zd. , pp. I6I-I95· 
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which are given the results agree closely with those obtained 
!rom lines. Prof .. Omori remarks that the ap?rox· 
1mate vanatwn of the duratiOn of the early tremors with the 
distance from the origin can be explained by assuming the 
existence of two sets of waves, which, starting simultaneously, 
are propagated with different velocities. The mean velocities 
for the Mino·Owari earthquake of I89I and the Hokkaido 
earthquake of 1894 are 2 ·2 km. per sec. for the preliminary 
tremors and 1 '7 km. per sec. for the principal waves. 

The third paper, written in conjunction with Mr. K. Hirata, 
is a valuable discussion of the earthquake measurements made 
at _Miyako from June 1896 to June I898. The observatory, 
whtch contains a Gray-Milne seismograph, is situated on a 
small promontory of palreozoic rocks (in lat. 39" 38' N. and 
long. I41° 59' E.), and the records may therefore be regarded 

g?od illustrations of earthquake measurements in a rocky 
dtstnct. Of the twenty-five earthquakes which form the 
principal subjects of the discussion, six originated in the 
mountainous regions to the west, and the remaining nineteen 
under the Pacific Ocean, the point one degree east of Miyako
being the most active centre of the earthquakes which disturb 
the eastern part of Northern Japan. The authors arrive at the 
following important conclusions. As a general rule, the dura
tion of an earthquake seems to Yary directly as the magnitude 
of the disturbed area and im·ersely as the distance of the 
observing station from the origin. The average duration of 
the vertical component is about four-fifths that of the horizontal 
component. The period of the maximum movement, both 
horizontal and vertical, ranges between o·53 and I '7 seconds 
for slow undulations, and bet\1 ten G'l2 at d O'IS second for 
ripples. The average period of the horizontal slow undu
lations is approximately constant in the principal and end 
portions of an earthquake, while that of the ripples is slightly 
greater during the principal portion than during the preliminary 
tremors and end portion. It is remarkable that the average 
period of ripples IS roughly constant in all the earthquakes 
here considered, never varying much from one-tenth of a 
second. The range of the vertical motion was invariably less 
than that of the corresponding horizontal motion, the maximum 
vertical motion being on an average one-fifth of the maximum 
horizontal motion ; and this is true both for ripples and slow 
undulations. The direction of the maximum earthquake 
movement, as a rule, is coincident with the direction of the line· 
joining the observing station to the centre. In two earth
quakes (those of February 7 and April 30, I897), the angle of 
emergence can be ascertained as well as the position of the 
epicentre, and from these data the focal depths are found to be 
I 5 and 9 km. respectively. 

UNIVERSITY AND EDUCATIONAL 
I NT J!,'LLIGENCE 

MR. W. has been professor of 
construction surveying at the Royal Indian 

Engmeermg College, Cooper s Hill. 

ALL particulars referring to the technological examinations 
conducted by the City and Guilds of London Institute and the 
regulations for the registration and inspection of ciasses in 
technology and manual tralning, will be found in the official 
"Programme" just published by C\fessrs. Whittaker and Co. 
The syllabuses of the seventy different subjects, with the list of 
works of reference 111 each, and the examination papers set 
this year, should prove of service both to teachers and students 
of technology. 

THE ninth summer meeting of University Extension Students 
in Oxford terminat_ed on Wednesday, August 24. The meeting 
was throughout umformly successful. It was divided as usual 
into two parts, the first part terminating on August 9· 
number of visitors to the meeting amounted to about 1000. Of 
these considerably over IOO came from Germany and the United 

other. nationalities being fairly well represented. The 
htstoncal penod for was the nineteenth century 
from I837, and the SCientific section of the meeting was therefore 
necessarily occupied with the more important results obtained 
during that period. The lectures were well attended and 
excited considerable interest. In Part I., Prof. Gotch gave two 
lectures on "The physiology of sensation," Mr. G. C. Bourne 
two on "The growth of the living organism," and Prof. H. A. 
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Miers one on "The growth of a crystal." Mr. H. N. Dickson 
lectured on the " Influence of c limate," and Prof. W. J. Sollas 
on the " Geology of Oxford." In Part II., considerably more 
attention was devoted to scientific subj ects. Prof. W. J. Sollas 
canducted a series of geological classes and excursions, and Mr. 
A.. W. Brown gave a course of practical instruction in illus
tration of Mr. -G. C. Bourne's lectures in Part I. Dr. Farrar 
gave two lectures on "Prehistoric man." Two of the evening 
lectures were devoted to science, Dr. A. Ransome, F.R.S., 
discussing microbes and disease, and Mr. G. J. Burch "Wireless 
telegraphy. ' ' Both lectures were admirably illustrated. 

THE following important announcement is inserted in the 
new Directory ( 1899) of the Department of Science and Art :
"The Lords of the Committee of Council on Education have 
under consideration the assessment of the efficiency of instruc
tion in the elementary stage of science and art subjects by 
inspection only. It is proposed to discontinue examinations, 
as a test for the purposes of assessing the grant in that stage, 
after the year 1900. It is proposed that papers shall continue 
to be set in that stage for stuclents who may desire to be ex
amined and to possess a certificate of having passed the 
el(amination ; but that in those cases a fee should be charged 
to cover the cost of examination." The Directory contains a 
number of new regulations affecting schools and classes con
nected with the Department of Science and Art. The object of 
most of the changes is evidently to encourage pr< ctical 
instruction in science. Visits of students to galleries, museums, 
and other public institutions, or attendance at field classes, may 
now be registered as attendances for grants. Theoretical 
mechanics and Section I. of the elementary stage of physio
graphy have been added to the list of subjects in which grants 
for practical work may be given. The syllabuses of inorganic 
chemistry (theoretical) elementary stage and of theoretical and 
practical metallurgy• have been revised, and slight modifications 
have been made in connection with the syllabuses of mathematics 
(Stage I.) and botany. With regard to schools of science, 
students under twelve years of age are to be excluded from them 
unless specially allowed by the inspector, and students at such 
schools are not as a rule to be admitted to the science ar:d art 
examinations. Suggested laboratory arrangements for practical 
work in physics and biological subjects are described in the 
Directory, and should he of service in connection with the 
construction of small laboratories. 

SCIENTIFIC SERIAL. 
THE second p.utofthe Zeitschr!ft fiir Wissen schajtliclze Zoologie 

for 1899 contains two important contributions to the morphology 
of Invertebrates. The first, by Dr. P. Obst, discusses the fate 
of the nucleolus in the development of the ovum of certain 
Molluscs and Arachnids; while the second, by Dr. E. Zander , 
deals with the abdominal bristle-like apparatus of the 
Hymenoptera. Especial interest attaches to the latter com
munication from the author's discovery that the first formation 
of the abdominal appendages and of the accessory sexual 
organs (gonapophyses) belongs to two distinct periods of 
development. The first of these are truly embryological, 
making their appearance during ovular development, whereas 
the second do not commence till an early larval stage is 
attained. 

SOCIETIES AND ACADEMIES. 
PARIS. 

Academy of Sciences, August 21.-M. Maurice Levy in 
the chair.-The Perpetual Secretary announced to the Academy 
the loss it had sustained by the deaths of MM. Frankland 
and Bunsen, Foreign Associates of the Academy.-On the 
cause of the persistent luminous trains which accompany cer
tain shooting stars, by M. Ch. Andre. Remarks on an observ
ation by MM. Lagrula and Luizet of one of the Perseids seen 
on August 12 ; the luminous streak of the meteor could be 
seen for twenty minutes, during which time marked changes 
of form were obvious in the trail of the meteor. - On an 
infinite continuous group of transformation of contact between 
right Jines and spheres, by M. E. 0. L:lvett. -A method for 
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determining the Newtonian constant, by M. G. K. Burgess. 
The Cavendish method is modified by supporting the weight 
carried by the torsion thread in a bath of mercury. In this way 
it was possible to suspend a mass of lead of two kilograms 
each on a torsion wire of bronze or platinum of o ·o5 mm. 
diameter. The sensibility of this apparatus is very great, a 
shifting of the large masses ( 10 kgr. each) through 40° turning 
the torsion system through about 12°. The chief difficulties 
would appear to be the necessity of keeping the temperature of 
the mercury absolutely constant, and the variations introduced 
by fluctuations in the surface-tension of the mercury.-On the 
magnetic properties of iron at low temperatures, by M. Georges 
Claude. The hysteresis and permeability of iron are both 
practically constant over the temperature-range, + 25° C. to 
- 185° C., the permeability at - 185o C. being only 2 '5 per 
cent. less than at 25° C. These results are in agreement with 
the experiments of Thiessen, carried out at temperatures of - 8oo, 
but are in opposition to the results of Dewar and Fleming.
Decomposition of phosphate of manganese by water at 0° and 
!00° C., by M. Georges Viard.-On the persislence of the 
cardiac contractions in the phenomena of regression in the 
Tunicates, by M. Antoine Pizon.-On temperature and its 
variations in free air, from observations in ninety captive 
balloons, by M. L . Teisserenc de Bort. The temperature at 
different heights presents in the course of the year variation> 
much more considerable than had been supposed from the 
observations made in an ordinary balloon. Even as high as 
10,000 metres there is a marked tendency to an annual variation 
of temperature. 
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