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Total number of days during which both in-! 
struments were working simultaneously 

3
g
4 between February IIth, 1878, and March 

31St, IS79'· .. ... ... .. . ... . .. ... . 
Greenw;ch. India. 

Total number of photographs. Reducing} 
where four or more have been taken to 207 
three ... ... ... ... ... ... ... . . . 

} I43 342 

244 42 
"'No correction has been made for the non-taking of photo

graphs at Greenwich on Sundays. 
'''In the total number of photographs the maximum number 

taken on any one day has been taken as three. . 
1 " 'The actual returns are inclosed as an appendtx B and C. 

"'It so happens that for the last year or t":o the sun has be_en 
in a condition of unusual quiescence, so that m the whole senes 
of photographs sent home by Mr. Mein_s there were two 
three small spots. But it is well establtshed by prevtous expen
ence that the sun passes alternately through a condition of few 
spots and many spots, the whole period. of the change 
about eleven years. We are now, accordmg to the reckonmg, 
entering on a period of solar activity, and already spots have 
begun to appear. The present time and the immeuiate future 
form therefore a period of special interest for the observation of 
solar phenomena. And though the immediate object of t_he 
memorialists in advocating a more active study of phystcs 
was an increase to our scientific knowledge, it is hard to say 
what bearings such an increase may not have the practical 
concems of life. There is some reason to think that meteoro
loo-ical conditions bear traces of a period similar to that of solar 
activity as manifested by spots, and it ha? been 
the droughts and consequent whtch ttme to h!lle 
have devastated portions of our Indtan Emptre show somethmg 
of a similar period. Should a further study of phenomena 
lead to even an approximate forecast of the habtl.tty !o such 
terrible visitations, it is needless to say of what practtcaltmport-
ance it would thereby become. . . 

"'As has been already explained the Committee were 
as a temporary measure to prepare the som.ethmg of_a 
more permanent and systematic nature, and 1t IS to atd them m 
this work that the Indian observations have been asked for. 
What shape the research may permanently take it is impossible 
at the present time to predict. . . . . . . 

"'In view of these facts the Committee IS of opmwn that 1t 1s of 
special importance that the series of Indian sun photographs 
should be resumed as e!lrly as practicable_, if, as _is they 
have been interrupted, and should be contmued Without at 
all events for three or four years to come, p_enod of 
increasing solar activity being one of peculiar scientific mterest. 

"'The Committee further suggest that the Surveyor-General of 
India under whom Sergeant White, the mccessor of Mr. Meins, 
will be employed, might m:efully be instructed to one or 
more native employes of the Survey Departme.nt to b; 
in the process of solar photography, so that nsk of mterruptwn 
of the series from sickness, &c., of the European photographer 
may be guarded against in the future. . . 

" 'It is believed that skill in the necessary mampnlatlons for 
successful photography could be readily acquired by inte_lligent 
natives, and that when this had been done further assistance 
from this country for the supply of photographers would not be 
needed. 

" ' I have the honour to be, Sir, 
" 'Your obedient servant, 

"'(Signed) "'G. G. STOKES' 

"Considerations in all respects identical with those which we 
thought of \'veight in regard to arc. in our genera!ly 
applicable, and we have no hesttatwn m expressmg our 
that the continued careful study of the class of phenomena m 
question will prove to be of the greatest scientific value, and 
that there is no reason for doubting that the advance of true 
knowledo-e in this direction will, in some form or other, and 
sooner 0; later, prove to be of real value also, as all 
experience has shown that it has been m other branches of 
human knowledge. 

'It has not been considered necessary to reproduce these appendices in this 
pbce. 

"Whether or not we shall ever possess the power of foreseeing 
the character of the seasons in this country, or to what extent 
they may in truth be related to th?se in_ the cond_iti?n of 
the sun to which our attentwn IS specially directed, It Is of 
course impossible for us to say. But of the extreme importance 
of doing all that lies in our power to advance a sound know
ledge of the laws of climate which so directly the well
being of the whole human race there can be no questwn. 

"We append details of the work in which we have been 
engaged. 

" G. G. STOKES 
BALFOUR STEWART 
RICHARD STRACHEY 
J. NORMAN LOCKYER 
W. D& W. ABNEY 
J. F. D. DONNELLY 

"The Secretary, Science and Art Department " 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBRIDGE.-lt appears rather noteworthy that at. a very 
recent debate in the Cambridge Union (May 4), a motion pro
posed by Mr. Theodore Beck, of Trinity affirming that 
the Tripos system of education here adopted Is unfavourable to 
the interests of original research and individual culture, should 
have been lost by only three votes, after speeches in opposition 
to the motion in which more than one distinguished Tripos man 
took part. The votes were: For the motion, 51; against, 54-

Mr. E. Temperley, of Queen's College, Mr. W. Burn
side, of Pembroke College {on the nommatwn of Corpus 
Christi College), have been appointed Moderators for the next 
Mathematical Tripos. 

It appears from the discussion on the subject of the exemption 
from Greek of honours students who desire exemption, and offer 
French and German, that there is much diversity of opinion on 
the subject, even among residen.ts. How will be before 
the ideas of freedom have practical effect m Cambndge,? Dr. 
Thompson, Master of Trinity, was that 
should not be required of men commg to Cambndge as 
students of mathematics and natural science. He had no w1sh 
to weaken the position of Greek, but to allow men to come to 
the University and obtain distinction in their own line. Prof. 
Skeat wondered why a knowledge of English language and 
literature could not yet find a place in the course for the Little
go; the University had very few studying or capa?le of teaching 
it in a scientific way. Mr. Henry Jackson satd the present 
system put many boys through the of learning the 
rudiments to get the chance of makmg classtcal scholars of a 
few. Mr. Vansittart gave expression to the regret of many that 
it should be proposed to substitute two languages for Greek;. he 
would give as alternatives natural sciences f?r mathematical 
men and additional mathematics for natural sctence men, or he 
wouid leave the choice between English and natural sciences. 

It is to be hoped that Cambridge University will cease from 
the fruitless attempt to find out one universal mode of culture 
and routine for schools. The Local Examinations Syndicate 
have already done this, not having to _tbe of 
the entire Senate for all the alternat1ve subjects 1t offers. But 
the Public Schools follow too much the lead of the Pass 
Examinations in the Universities. The Syndicate, considering 
the question, have referred very much to the opinions of head
masters of public school, , and because they fee! much that 
their "craft" is in danger, the great need gammg the mass 
who do not go to public schools may be lost stght of. 

THE late Mr. John Henry Chal_lis IOO,O?<Jl. to 
the University of Sydney. Its Parliamentary assistance IS only 
s,oool. per annum, a sum quite insufficient to secure ma?y 
Chairs in the different faculties as the name of U mverstty 
implies. The bequest of Mr. Challis, invested at 5 per cent., 
will add another 5,oool. per annum to the sum v?ted by Par
liament and will enable the faculties to enlarge thetr curnculum 
and their operations in a manner they have never yet had 
the means to attempt. 

SCIENTIFIC SERIALS 
American yournal of Science, April.-Berthelot's. thermo· 

chemistry, by J. P. Cooke.-History of the rocks 
in America and Europe, by T. Sterry Hunt.-Synops1s of the 
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cephalopoda of the north-eastern coast of America, by A. E. 
VerrilL-Notices of recent American earthquakes, by C. J. 
Rockwood, jun.-Observations on the height of land and sea
breezes, taken at Coney Island, by 0. T. Sherman.-New 
method of spectrum observation, by J. N. Lockyer.-Presenta
tion of sonorous vibrations by means of a revolving lantern, by 
H. CarmichaeL-Chemical composition of childrenite, by J. L. 
Penfield.-Observations on the planet Lilrea, by C. H. F. 
Peters.-Efficiency of Edison's electric light, by H. A. Rowland 
and G. F. Barker. 

Amtalen der Physik und No. 3.-0n the behaviour 
of carbonic acid in relation to pressure, volume, and temperature, 
by R. Clausius. - On a relation between pressure, temperature, 
and density of saturated vapours of water and some other liqnids 
(continued), by A. Winkelmann.-Researches on the vibrations 
of a normal tuninl{-fork, by R. Koenig.-Researches on the equi
potential distrihution of the magnetic fluids of cylindrical steel 
bars, by W. Schaper.-General theory of the deadening influence 
of a multiplier on a magnet (continued), by K. Schering.-On 
ultra-violet rays, by J. L. Schonn.-On a spectrotelescope, by 
P. Glan.-On a new simple mode of streak observation, by V. 
Dvorak.-Contribution to a history of the mechanical theory of 
heat, by E. Oedler. 

7oumal de Physique, ApriL-On the measurement of wave
lengths of infra-red radiations, by M. Mouton.-Solar spots and 
protuberances observed with a spectroscope having great dis
persion, by M. Thollon.-Measurement of the electromotive 
force of contact of metals by the Peltier phenomenon, by M. 
Pellat. -Description and use of the telescope and scale of Edel
mann, by M. Terquem. 

7oumal of the Franklin Institute, ApriL-Naval architecture, 
by Mr. by Dr. Grimshaw.-Engraving, by 
Mr. Sartain.-On D'Auria's engine-g•wernor and the action of 
governors in general, by Prof. D' Auria.-A new hypothesis 
regarding comets and temporary stars, by Prof. Tobin. 

Rivista Scientifico-Jndustriale, No. 6, March 31.-0n a case 
of permanent polarity of steel opposite to that of the magnetising 
helix which produces it, by Prof. Righi.-Reflexions on an 
experimental and fundamental principle in hydrostatics, by Prof. 
Cantoni.-On Elban topaz, by S. Corsi. 

No. 7, April 15.-Radiant matter and the theory of Crookes, 
by S. Piazzoli.-Pliocene fussils of the yellow sand found in the 
neighbourhood of Vigne, Schifanoia, and Montero (Narni), with 
a suggestion as to the subapennine formation of these three 
places, by S. Terrenzi. 

Reate Jst£/uto Lombardo di Scieme e Lettere. Rendiconti, vol. 
xiii. fasc. iii.-On Garovaglinere, a new tribe of Collemacere, by 
S. Trevisan.-CoUlparison of the winter 187g-8o with the pre
ceding one in Milan, by Prof. Hajech.-Diurnal oscillations of 
the declination-needle, in 1879, at the Brera Observatory, Milan, 
by Prof. Schiaparelli.-Transfusion of blood into the peritoneum 
in an oligocitemic lunatic ; effects on the circulation of blood and 
on the general state of the patient, by Profs. Golgi and Raggi.
The nephodoscope, an instrument for determining the direction 
of motion of cluuds, by Prof. Fomiori. 

.suUl!.TIES AND ACADEMIES 
LONDON 

Ro)al Society, April22.-" On the Critical State of Gases." 
By William Ramsay, Ph.D., Profe;sor of Chemistry in Univer-
sity Colleg-e, l:lristol. . 

It is well known that at temperatures above that wh1ch pro
duces what j, terwed by Dr. Andrew.; the "critical point " of a 
liquid, the substance is supposed t? exist in a peculiar. condition, 
and Dr. Annrews purposely abstamed from speculatmg on the 
nature of the matter, whether it be liquid or gas eons, or in an 
intermediate condition, to which no name has been given. As 
my observatiuus hear directly on this point, it may be advisable 
first to describe the experiments I have made, and then to draw 
the deductiuns wh1ch appear to follow fr .J m them. 

A piece uf b<!rometer tubing about three inches long was 
seal, d at one end and drawn into a capillary tube at the other; 
after being filled with methyl formate it was exhausted, and 
after two-thirds of the ether had evaporated was sealed. By 
this means all air was removed from the tube, which contained 
merely the ether and its vapour. 

I. On :lpplying heat the temperature gradually rose to 221°'5 

(corr.); dtuing the rise the meni · cus of the liquid gradually 
became less curved, and at the above-mentioned temperature 
disappeared. On cooling to :218• a mist was [een at the point 
where the meni>cus had dimppeared, and the meniscus shortly 
afterwards became again visible. 

2. Two >imilar tubes were prepartd, one containing less and 
the other more of the same ether ; the point at which the 
meniscus disapj)eared in the former was 228°, and in the latter 

. 
3· A tube of the shape shown was filled to the mark with 

methyl formate and heated in an inclined position, the portion 
containing the liquid being the lower. The liquid, as usual, 
expanded, and at the moment when the meniscns disappeared it 
nearly filled the lo\\·er haif. The source of heat was then with
drawn, and on cooling the liquid all condensed in the lower 
half. 

4· The last ·experiment was varied by tilting the tube after the 
meniscus of the liquid had disappeared, so that that half which 
had contained the liquid was uppermost. On cooling, the liquid 
condensed in the upper half of the tube. 

5· The experiment was again varied by keeping the tube at a 
temperature a few degrees above the point where the meniscus 
vanished, for half an hour. On cooling, an almost equal quan
tity had condensed in each division of the tube. (During Ex
periments 3, 4, and 5, great care must be taken to keep the 
heater from draughts of cold air, otherwise unequal cooling 
results and distillation takes place.) 

6. It was noticed that that half of the tube containing liquid, 
after the meniscus had vanished, appeared full, while the other 
half of the tube seemed to be Empty. The refractive indices of 
the fluid contained in the tubes were therefore different. The 
portion of the tube containing liquid was shown to be a more 
powerful cylindrical lens than the empty portion, for on focussing 
a spot behind the tube with a microscope, the focus was shorter 
when the portion which had contained liquid was placed between 
the microscope and the spot than when the portion appearing 
empty was interposed. 

7- From experiments on the expansion of liquids above their 
boiling-points, of which numerical details shall be given on a 
future occasion, it appears probable that the specific gravity of 
the hot liquid, at the temperature at which the meni , cus vanishes, 
is identical with that of the compressed gas evolved from the 
liquid. This has also been noticed by Ansdell in two cases, vi·z., 
hydrogen chloride and acetylene. 

8. From ob;ervations on the expansions of liquids at hrgh 
temperatures it has been p10ved that liquids above the tem
peratures at which their menisci vanish are not uniformly 
compressible. 

From these observations I would draw the following infer
ences :-"When a liquid is heated under pressure it expands, and 
at the same time evolves vapour. The vapour gains in specific 
gravity, while the specific gravity of the liquid is rapidly dimi
nishing. The cri1ical point is that point at which the liqui<l, 
owing to expansion, and the gas, owing to compression, acquire 
the same specific gravity, and consequently mix with one another. 
From the first experiment it is seen that, on cooling, the liquid 
contracts more rapidly than the gas, and comequently separates 
as a mist through the whole of the tube, and, from its gravity, 
separates at the lower half. The second experiment shows that 
when the tube contains a >mall amount of liquid the space left 
for gas is larger, and consequently more vapour must be given 
off by the liquid before enough gas can be com pressed· till it 
acquires the same specific gravity as the liquid; the temperature 
at which the meniscus dioappears is consequently higher. If the 
spac;e left for gas be smaller, :the opposite is the case. The 
fourth, fifth, sixth, and seventh experiments demonstrate that by 
suitable means it is possible to prevent, or rather to retard, 
the mixing of gas and liquid. They then retain their several 
refractive indices. If, however, time be allowed for diffusion 
through the capillary tube, the whole beco :1•es homogeneous, and 
the refractive indices of the fluids contained in either portion cf 
the tube are then identical. 

So long as gas is being compressed, pressure rises gradually 
.with decrease of volume, whereas, even above theix critical 
points, liquids are comparatively incompressible. 

In conclusion, let me refer to a paper communicated to the 
Society by Messrs. Hannay and Hogarth last October, entitled 
"On the Solubility of Solids in Gases." Should the views of 
the subject suggested by the above experiments be correct, it 
follows that {hese gentknen have observed nothing unusual, but 


	SCIENTIFIC SERIALS

