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conta in ing Bombay, Batavia (107° E.), Zikawei (I2I 0 E.) , 
and Melbourne (145° E. ). Omitting hours, here are the 
times in minu tes assign ed for the commencements at the 
th ree last-mentioned stations :-

37 '0, 39'7, 8·7, 48 '7, 52'7 , 42 '7, 20 '7• 44'0, 4'7. 487, 46'7• 
18'7, 54'7. 327, 24'7, 457, 52 7. 

31 '3• 32·3, O'J, 45'3, 46'0, 35·6, 21'3, 38·3, - r·z, 41·8, 41'01 

15·3, 50'3, 2]' J , zo·8, 4I 'J, 47'4, 

3S·4, 33 ·4, s · r , 5o ·o, 55 ·r, 45 ·1, 25 ' 1, 45 ·1, o ·r, 55 ·r, 45 · r, 
15 ' !, 50'!, 35 ' 1, 25'J , 45 I, 45 ' 1, 

The number of 7 's in the first and second lines, of 3 's 
in the third and fourth, a nd 1 's in the fifth and 
s ixth, te ll a ta le to a nyone who has eyes. It 
is the treatment of the data , however, to which I 
would direct a t tention. Zikawei, though in term ediate in 
longitude, differs usually in the same direction, as regard s 
time of commencement , from Batavia and Melbourne. 
Its time is earlier tha n tha t of Batav ia in sixteen cases, 
and than that of Melbourne in fourteen cases, out o f 
s eventeen ; and the m ean a lgebraic d ifference is no less 
than 5·2 minutes in the one instance and 4·6 in the other . 
Instead of recognising that data such a s these are useless 
for any purposes of hi gh accuracy , Dr. Bauer gets out 
means from his two • cent ral .stations and obtains a n 
average of between three a nd four m inutes for the time 
of going completely round the ear th, a time markedly 
less than the data employed give between Ba tavia and 
Zikawei, stations differ ing by less than 15° in longitude 
or 38° in latitude . 

A fi nal crit icism I m ight mention is thi s : lf disturb
a nces travel round the ea r th in the way Dr. Bauer sup
poses, why do not they quite complete the circuit, o r 
e ven ·go round several ti mes ? In some cases, a t least, the 
a mplitudes of commencing movements a t stations nearly 
r8o0 a part a re very simila r , so that goi ng ha lf-way round 
ca n have had but litt le e ffect, a nd movements with a 
much reduced amplitude would still have been conspicuous. 
Earthquake tremors, we know; do go ·round ·more than 
once. 

As regards the theory vaguely outlined by Dr. Bauer 
{pp. 1o-II), I a m not surprised by his cla im· that " the 
ca reful reader will not fai l to observe that .. . [it) is 
considerably different from that which Dr. Chree imputed 
t o me." But unless I ha d had prophetic powers, how 
could it ha ve been otherwise ? The earlier theory reached 
or was based on a defin ite mathematical equ ation (Terres
trial Magneti sm , June, 1910, p. 123), v=Xn eD / p, where 
v is " the velocity of the m'oving ions ... n the number 
of molecules in a c.c. o f gas at a pressure p dynes per 
sq. em. , e the e lec tri c cha rge car ri ed by an ion, D the 
coeffi cient of diffusion of a n ion th rough the gas. " Of 
X Dr. Bauer tells us:-:-" Regarding the varia t ion of X, 
some preliminary calcula tions would appear to indicate 

the potentia l gradient of r volt per em. assumed may 
be of about the r ight order of mag nitude for the heights 
concerned " (75 km . is the he ight fin ally My 
pr ima ry difficulties were two. Sir J. J. Thomson, the 
au thority quoted by Dr. Bauer, applies the formula to 
ions moving in the direction of the field X. Dr. Bauer 
makes v a hori zontal velocity ; but " potentia l gradient " 
is a term usua lly applied to the earth's vertical fi eld , and 
roo volts per metre is the value usually ascribed to it, as 
a n average (probably a low one), a t ground-level. Poten
tia l g radient, in the usua l sense of the term, is known 
from balloon observation s to fall to one-tenth of its 
g round-level va lue at heights of a few thousand feet , and 
at 75 km. it is usually supposed to be infini tesimal. If 
by " potentia l gradient " Dr. Bauer means a horizontal 
fi eld, he should say so explicitly, and expla in how it is 
produ<"ed and how he reaches his numerical estimate. As 
regards his concluding remark on the question of theory, 
" If Dr. Chree has something better to offer I shall be 
glad to know it," I labour under the disadvantage of 
holding the view-antiquated though it may appear to 
some of my contemporaries-that before advancing a 
mathematical theory for any supposed phenomenon, it is 
desirable to make reason ably sure that the phenomenon 
ac tua lly exists . 

If we take Dr. Bauer 's latPst conclusions respecting the , 
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fifteen storms he deals with . in NATURE, we have nine 
going east and six west. The mean a lgebraic difference 
between the European and American times of commence
ment, + denoting earlier occurrence in America, is only 
+o·ll minute. In view of the fact mentioned by Dr. 
Bauer that the a lgebraic mean difference between the t imes 
deduced by two skilled observers, Drs. Venske and 
Krogn ess , for the commencements of six disturbances at 
Potsda m-one of the best equipped of stations-was no 
less than 0·4 minute , I think most physicists of experience 
will recognise the expediency of a waiting something much 
more dec isive before passing a fi nal judgment. 

March 4· C. CHREE. 

ToGET HER with Mr. 0 . Krogness , a m just on the way 
to Khar toum, in Sudan, in order to carry out some re
searches o n the zodiacal ligh t. 

In connection with these investigation s, we propose to 
secure some m agnetic records with very sensitive 
appa ra tus. Specia l ca re will be taken to obta in as accu
rate a time-determination as poss ible. 

For o ne set of observations we shall use a n hour-length 
of 20 mm. ; for another set, with twelve times greater 
hour-length, records will be obtained between about 5h. 
p.m . and 3h . a .m. Greenwich mean time. 

If a t o ther observatories, especia lly near the equator, 
simila r rapid records could be secured in the same time
interval , these would, I think, be of va lue in deciding the 
ques t io n of the simultaneity or noncsimultaneity of 
abruptly-beginning storms. 

Our <ecords are intended to commence on March 20, and 
will conti nue for o ne month . 

Simila r records will also be obtained by Prof. S. Saeland 
in Trondhjem. KR. BIRKELAND. 

Be rlin, March 3· 

The Centenary of Bunsen's Birth. 

0:-; Ma rch 3 r it will be one hundred years since Robert 
William Bunsen was born, and it has been felt that that 
occas ion should not be allo wed to pass without hi s .Pupils 
and a dmi rers in this country giving expression to their 
vene·rat ion o f the memory of one of t he greatest chemists 
of our times. A committee has been formed to make the 
neoessary arrangements, and it was intended to celebrate 
the ·centena ry by a dinner. Unfortunately, the two most 
disting uished pupils of Bunsen, Sir Henry Roscoe a nd Sir 
Edwa rd Thorpe, a re at present prevented by indispos ition 
from atbending such a celebration. In these circumstances 
the committee has decided not to proceed with the arrange
ments for a dinn er ; but, fee ling that the occasion should 
not be a llowed to pass unnoticed, they have resolved to 
send a signed address to the H eidelberg U niversity from 
old H eidelberg students in this coun try, and to pla<"e a 
wreath on the, Bunsen monument. May we request those 
old H eidelberg students who wish t o participate in this 
movement to send their to P rof. H . B. Dixon, 
of th e Ma nchester U niversity, the chairman of the com
mittee, or to either of the undersigned honorary secre
taries ? 

FRANCIS JoNES (Ma nchester Grammar School). 
J. GROSSMANN (Plymouth Grove, Manchester). 

Chemica l Laboratory, 157 Plymouth Grove, 
Ma nchester , March I I. 

Life and Habit. 
YouR correspondent "vV. H. M." (NATURE , March 2, 

p. 12 ), who believes that it is necessary for newly ha tched 
chicks to learn to eat by imitation, should see a litter of 
pigs being born . Each little pig the moment that he is 
outside hurries over the sow's hind legs, in the 
second second of his outdoor life , has a teat in his mouth. 
If the navel-cord has not clear of his late home, he 
tugs away at it with all his might. Seeing such a sight, 
one might suppose that before birth the creature had been 

looking forward to his first breakfast. Or did the 
splendid prospect fl a sh into his mind only as he found hi& 
feet ? FRANCIS RAM. 

54 St. John's Road, N., March 13. 
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