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in a basin of water, and the circuit completed through a galva
nometer. The temperature of the water in the basin might then 
be altered till the galvanometer ga ,·e zero indication." 

Sir Wm. Thomson now adds the recommendation that, in 
carryino- out this method, the two wires, each well covered with 
gulta-p~rcha should be twisted together; that the wires should 
be stout.antl'as homogeneous as possible throughout, and that a 
piece of stout copper tube should be attached to the lower junc. 
tion, this tube being uncovered and in close contact with the 
earth all round, its purpose being to insure that the junction 
tal<es the proper temperature. 

It would probably be desirable, in filling up the bore, to mix 
clay with the original material to render it watertight, for it 
v,·ould be jmpossible to render the filling of the bore as compact 
as the surrounding rock. 

Several pairs of wires would be buried in the i;ame bore, with 
their lower junctions at different carefully-measured depths. 

The upper junctions would be kept in a room provided with a 
steady table for a mirror-galvanometer. 

THE RAINFALL OF THE WORLD 1 

r. THE pamphlet referred to below embodies the outline of 
an attempt to bring into harmony the disconnected, 

and in some cases apparently irreconcilable results that have 
hitherto attended comparisons of tetTestrial rainfall and sun-spot 
variations. It relates, therefore, to the entire rainfall system of 
the globe. · 

2. The plan by which it is thought this object will be best 
attained is one which divides the world into a number of rain
fall zones where either a priori considerations or actual expe
ri ence would lead us to expect typical changes in the effects of a 
reciurino- secular variation in solar radiated heat upon the rain
fall· it beinct immaterial as far as regards the practical advan
ta"C~ secured by this method of hyeto-graphical subdivision, 
whether the solar radiation be ultimately found to vary directly 
or inversely with the sun-spots. 

3. The way in which typical changes may arise in different 
parts of the e3:rth from t}ie effects ?f an assumed recurring 
sec11lar change m solar radiated heat, is shown by a reference to 
the general schem~ of atmospheric c~·ci:l~tion . in conjunction 
with the two leadmg factors of vanabihty, viz., season and 
latitude. 

4. A consideration of these ·P?i1its leads ~he auth~r to divide 
the world into five zones, which either theoretically might, or are 
actually known to, involYe some typical change in the secular 
variation of the rainfall either of one season or the whole year. 

5. Partly to illustrate this mode of subdivision by applying a 
i·easonable working hypothesis1 3:nd partly in the l;b~~nce of 
ra.hsolutely conclusive evidence m its favour, by exh1b1t111g the 
harmony of existing facts 'Yith tI1e conditio~s theoretically 
deduced from it, to promote its ultimate adopt10n, the theory 
of the inverse variation of solar radiated heat with the sun-spots 
is assumed throughout: . 

6. It is also shown m the Introduction that we have a good 
deal of evidence in favour of the same theory, both a priori, 
from a consideration of the principle of conservation of energy 
as appli ed to the sun, as well as indirect, from the results of 
thermometrical observations. 

7. · In applying this hypothesis to ~etermine ~he rainfall va:ia
tion, account is mainly taken of the direct relat~on between_ w'.nd 
velocity and temperature, the .secular changes m solar radiation 
bein,,. assumed to cause similar effective secular changes in the 
velo;ity of the larger atmospheric convection cutT~nts. 

8 · An induction from Messrs. Blanford and Eliot's theory of 
cyclone-generation is then made; use. of, in combinatio~ with ~he 
preceding. hypothesis, from which 1t appears tha~ while! owmg 
to the diminished solar temperature, evaporahon rmght be 
lessened in .the tropics at the epoc~ of m~um sun-spot, the 
diminished .carrying power of the wmd {by which . the prev~lence 
of cyclones at. this epoch would be accounted.for,. acc~r<µng: tp 
Blanford .and Eliot's theory)might allow of greater .prec1p1tatI_on 
near the place of evaporation, arid therefo~e of a generally heavier 
rainfall in-these .regions. At the opposite epoch, on the other 
hand, the increased velocity of the wind would prob~bly cau~e. a 
wider distribution of tropical vapour, and ther~fore m c?mbma• 
tion with: the direct effects of the assumed mcrease m ·solar 
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radiation at the same epoch give rise to a defi ciency of rain in 
parts, more especially those in which the local conditions 
normally tend to produce aridity. 

9. These hypothetical results are then sho,rn to approxi
mately agree with the actual results of observations recorded in 
these regions. 

10. It is next shown that the effects of the assumed secular· 
change in the velocity of the anti-trade {the prevailino- wind of 
the temperate zone) should differ considerably from those in the 
case of the monsoons and trades of the tropics an increased 
velocity_ in the case of the anti-trade causing a g;eater quantity 
of tropical vapour to be conveyed to the temperate regions a.nd 
consequently a greater degree of humidity to ensue there. When 
therefore, the direct effects of the assumed increase of sola~ 
heat a t such an epoch are at a minimum, that is to sa.y, in the 
winter, the relative humidity, and consequently the rainfall, 
should be increased. It is also evident that such an effect 
should be most conspicuously felt in those regions where rnin 
falls only in the winter, and is due to the descent of the anti
trade. 

II. The occnrrence of this inverse variation in the zone of 
winter rains, which in the case of the Mediten-anean stations 
(Zeitschri.ft fiir Mtteoro!ogie, Band viii. No. 6), had hitherto been 
deemed unfavourable to Messrs. Lockyer and Meldrum's gene
ralisation regarding the direct variation of terrestrial rainfall with 
the sun-spots, is also shown to be visible in the winter rainfall 
of Northern India, and the rainfalls of Jerusalem and California, 
thereby affording some preliminary support to the notion tbat it 
holds over a still wider extent of the globe where the rain falls 
mostly during the winter. 

12. The attempt is then made to show that while the direct 
effects -of the secular change in the sun's heat over extra-tropical 
continents may, during the summer, operate so far as to destroy 
the indirect effects prodnced by the correspondino- variations in 
the strength of the anti-trade, and as Dr. Hahn <>has shown in 
the case of the summer rainfalls of several stations in Central 
Europe, actually cause a direct variation with the sun-spots, 
there are, as there should be, in accordance with the hypothesis, 
some preliminary indications of an inverse variation of that 
proportion of the total which falls during the winter months 
alone, even in those places where the rain falls throughout the 
year. This fact, then, would imply that a change of season 
causes a change of type in the character of the variation, so 
that in order to render the variations distinctly apparent we 
shonld compare the winter and summer falis separately. It 
may also be inferred that the quality of the variation in the 
total annual fall will depend on the preponderance of the sum 
mer or winter falls respectively, which fact may help to _account 
for the numerous anomalies noticed by those who have hitherto 
compared the total annual falls of places in the temperate zone 
with sun-spots. • 

13. It is finally inferred in the appendix, as a direct result of 
the hypothesis assumed throughout, that the winter gales of the 
temperate zone and the cyclones of the tropics should hear a 
complementary relation to each other, the former being most 
frequent about the time of minimum, and the latter about that 
of maximum, sun-spot. Some evidence in favour of this notion 
was recently communicated to NATURE by Mr. S. A. HiU 
(vol. xviii. p. 616). 

14. The pamphlet is intended by the author to be considered 
as merely tentative, and not by any means conclusive. It is the 
method of division into zones and the separate comparison of 
seasonal falls, rather than the accordance of data with theo• 
retical deductions, to which he desires to give prol!linence, and 
which he thinks may be .of some assistance to othei: .work.en 
in the same field. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

THE Cambridge Mathematical Tripos list was published on 
the 24th. · -T-his year the list co!}tains 91 names. ·There are 28 
classed as Wranglers, 33 as Senior Optimes, 29 as Junior Op
times, : and · l·: · ./Egrotat. In 1878 the list containe!l. 94 names, 
31.-being ,W~a11glers, 3o·Senio~ Qptimes,, 29.Junior.Optimes, and 
4c;./Egrotant . . ,The first ·thre¢, .Wranglers are Mr, A. J .. ~amp
bell Allen, of, St.; l'eter's,,·Jdf>:c~ .rge W.alker, .o.f Queen.s, .and 
Mr. Ciirl P.¢a.rson, ,l(,ing's. ,,Mr •. J:::am.pbeU.Allen; of St.:: Eeter's. 
Cpl~g.e, ,the:Senior, ,Wrangler, ' i;l·aa,,native' of Beifast,. , and was 
born ii;b4.&56. ,,,¼Ie-;i:eeeive<l hi~,-elementary .. :1:du.cation at- · the 
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