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of absciss::c, so that the ratio . () may represent the necessary 
OB 

metallic resistance of the circuit. Through the n, thus 
obtained, draw a hngent to the curve, touching it at c, and 
cutting o A in D. Then the speed of the machine, corresponding 
to the particular curve employed, must be diminished in the ratio 
0 

D, in order that an exceedingly small arc may be just possible. 
OA 

The curve may abo be employed to put into a somewhat dif· 
ferent form the explanatioh given by Dr. Siemens at the Royal 
Society respecting the occasional instability of the electric light 
as produced by ordinary dynamo-electric machines. The opera
tion of all ordinary regulators is to part the carbons when the 
current is greater than a certain amount, and to close them when 
it is le's; initially the carbons are in contact. Through the 
origin o, Fig. 6, dmw the straight line o A, inclined at the angle 

FIG. 6. 

representing the resistances of the circuit other than the arc, and 
meeting the curve at A. The abscissa of the point A represents 
the current which will pa>s if the lamp be prevented from ope
rating. Let o :-. represent the current to which the lamp is 
adju>ted ; then if the abscissa of A be ·greater than o N, the 
carbons will part. Through N draw the ordinate B N, meeting 
the curve in the point n; and parallel to o A draw a tangent 
ED, touching the curve at D. If the point n is to the right of 
D, or farther from the origin, the arc will persist ; but if B is to 
the left of D, or nearer to the origin, the carbons will go on 
parting, till the current suddenly fails and the light goes out. 
If Jl, although to the right of D, is very near to it, a very small 
reduction in the speed of the machine will suffice to extinguish 
the light. Dr. Siemens gives greater stability to the light by 
exciting the electromagnets of the machine by a shunt circuit, 
instead of by the whole current. 

The succes$ of burning more than one regulating lamp in 
series depend$ on the use in the regulator of an electro-magnet, 
excited hy a high-resistance wire connecting the two opposed 
carbons. The force of this magnet will depend upon the dif
ference of potential in the arc, instead of depending, as in the 
ordinary lamp, upon the current passing. Such a shunt magnet 
has been employed in a variety of ways. The author has 
arranged it as an attachment to an ordinary regulator ; the shunt 
magnet actuates a key, which short-circuits the ma,crnet of the 
lamp when the carbons are too far parted, and so causes them 
to close. 

In c0nclusion the author ventures to remind engineers of the 
following rule for determining the efficiency of any system of 
electric lighting in which the electric arc is used, the arc being 
neither exceptionally long nor exceptionally short. Measure the 
difference of potential of the arc, and also the current pa%ing 
through it, in volts and webers respectively ; then the product of 
these quantities, divided by 746, is the horse-power developed 
in that arc. It is then known that the difference between the 
horse-power developed in the arc and the horse-power expended 
to drive the machine must be ab:olutely wasted, and has been 
expended in heating either the iron of the machine or the copper 
conducting wires. 

PRELIMINARY REPORT BY THE COMMITTEE 
ON SOLAR PHYSICS APPOINTED BY THE 
LORDS OF THE COMMITTEE OF COUNCIL 
ON EDlJCA TION 

reply to Mr. MacLeod's letter of November 20, 
1879, calling upon us, pending the preparation of our 

General Report, to give a brief summary of the progress already 
made, and to state at the same time what work was in hand, ami 

such othl"!r facts as we might think it desirable to mention, to 
enable their Lordships to determine whelher they shall apply to 
the Lords Commi>sioners of Her Majesty's Treasury for an 
extension of the vote for another year, we have the honour now 
to submit the following report. 

"The Committee have had thirteen formal meetings. In 
addition to this several member$ of the Committee have carried 
out special branches of the inquiry; and Mr. Lockp:r, as 
arranged when the Committee was appointed, has been charged 
with the general conduct of the observational nnd experimental 
work at South Kensington. The Committee consider that Mr. 
Lockyer by his laboratory work and comparison of the results 
with solar phenomena, has brought together a great body of 
evidence tending primd facie to conclusions of the utmost 
importance. The l:t.bour and difficulty of the research are. 
however, so great that much time and attention must 
continue to be bestowed on it before the questions thus raised 
can be considered a> finally settled; and the Committee think it 
of much importance that the researches now being carried on 
should nof be interrupted. 

"The Committee haye been in correspondence with the Indian 
Government, the Astronomer-Royal, the Directors of the Ob
servatories at Wilna, Melbourne, Mauritiu'i, Moscow, 
Toronto, Paris, Palermo, Princeton, and whh Dr. Warren De 
1a Rue. From all of these promises of valuable co..operation 
and assistance have been received. To the Astronomer-Royal 
otir thanks are specially due for the manner In which he has met 
us in the matter, placing ail the information on the sub
ject in the Royal Observatory at our service. 

''A few months before the appointment of the Committee, daily 
photographs of the §Un had been commenced by order of the 
Government of India under the Surveyor General at Debra. 
N. W. Provinces, the photographs being transmitted to Mr. 
Lockyer for reduction. 

"Unfortunately the observer, Mr. Meins, late of the R.E., sent 
from this country, after having been trained at Chntham and 
South Kensington, died suddenly in the early part of the year. 
and the continuity of the daily record was thus broken. In 
August the Government of India requested to be informed as to 
the importance of the continuance of the records thus interrupted, 
and the following letter was sent in reply :-

" 'Science and Art IJeparlmml, London, S. W. • 
"' 27111 Novmrlur, 1879 

"• SIR,-Inreply to your letter dated August 10,1879, inviting 
remarks relative to the importance of continuing certain solar 
observations which were recently instituted in India, and sug
gestions as to future arrangements if it should he decided that 
the observations are to be continued for an indefinite period, I 
beg leave to submit to you, for the information of Lord Cran
brook, the following explanation 

" • In their General Report the Science Commissioners recom
mended the establishmept of a system of physical {as distingoi•hed 
from astronomical) observations on the sun, and out the 
advantages which Northern India offers for this s-tudy. A 
memorial was more recently presented to by 
a number of (mt leading scientific men, urging the carrying out 
of this recpmmendation. 

" • ln compliance with these recommendations the British 
Government as a preliminary step appoiOted a Committee on 
Solar Physics, whose duty it should be to make trial of methods 
of observation, collect observed re;ults, &c., and who were 
specially charged with the reduction . of such observations as 
should. be made in lndia. As a consequence of this arrangement 
the Government of India authorised the employment of the late 
Mr. · Meins for the purpo;e of taking photographs of the sun in 
India, and a series of such photographs was prepared by him 
and has been sent home to be dealt with. The following brief 
statement will how superior the climate of India is to our 
own for ob;ervations of this kind. The Astronomer-Royal has 
been so kind as to furnish the Committee with a list of .the solar 
photographs taken at the Royal Observatory during the period 
21st July, 1873, to 18th July, 1879, qvcr a p_art of Mr. 
Meins' work extended. It should be mentlolled that m both. 
places alike the rule was to take three photoJraphs daily, in the 
morning, about noon, in the afternoon, when clear view'>- of the 
sun could be obtained. In the rare cases in which a fourtb 
photograph was taken in the same day in India, it is. not 
included in the following Jist :-
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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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