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ROYAL COMMISSION ON SCIENTIFIC INSTRUCTION AND THE 
ADVANCEMENT OF SCIEN~ 

7TIOTOJUA. R. 
" 

VIOTORIA, by the Grace of God of the United Kingdom of Great Britain and Ireland 
Queen, Defender of the· Faith, Tb Our Right Trusty and Right Entirely Beloved 
COUllin William Duke of Devonshire, Knight of Our Most Noble Order of the Garter,
Our Right TrusJil and En.tirely Beloved Cousin Henry Charles Keith Marquess of 
Lansdowne,-Odr Trusty an!}. Wellbeloved Sir John Lubbock; Baronet,-Our Trusty 
and Wellbeloved Stt. James Phillips Kay-Shuttleworth, Baronet,-Our Trusty and 
Wellbeloved Bernhard Samuelson, Esquire,-Our Trusty and Wellbeloved William 
Sharpey, Esquire, Doctor of Medicine,-Our Trusty and Wellbeloved Thomas Henry 
Huxley, Esquire, Professor of Natural. History in the Royal School of Mines,-Our 
Trusty and Wellbeloved William .Allen Miller, Esquire, Doctor of Medicine, Professor 
of Chemistry in King~ollege, London,':"'a!ld Our Trusty and W ellbeloved George 
Gabriel Stokes, Esquire, Master of Arts, Lucas~ Professor Cilf Mathematics in the 
University of Cambridge, Greeting: 

Whereas We hav~deemed it expedient for divers good causes and considerations 
tha4loa Commission should forthwith issue t~ ~e Inquiry with Fegard to Scientific 
Instruction and the Advancement of Science and to Inquire what aid thereto is derived 
from f,trants voted by Parliament or from Endowments belonging to the several 
Uni~e;sities in Great Britain and Ireland an~the Colleges thereof and whether ,such 
aid could be rendered ~ manner more effectual for the purpose. 

Now Know Ye that We reposing great Trust 'tIld Confidence in your Ability 
and Discretion have nominated constituted and appointed and do by these Presents 
nominate constitute and appoint you the said William, Dui~ of Devonshire-Henry 
Charles Keithl Marquess of' Lansdowne-Sir John Lubbock!!....Sir James.jhillips Kay
Shuttleworth-Bernhard Samuelson-William Sharpey-Thomas Henry Huxley
William .Allen Miller-and George Gabriel Stokes-to be Our Commissioners for the 
purposes ~f the said Inquiry. " 

And for the' ~etter enabling you to carry Our Royal Intentions into effect We do by 
these Presents authorize and empower you or any three or more of you to call before 
~ou or any three or more of you such persons as you may judge necessary by whom 
you "may be the better informed of the matters herein submitted for your consideration 
and also to call for and examine all such Books Documents Papers or Records as 
you shall judge'" likely to afford you the fullest information on the subject of this Our 
Commission and to Inquire of and concerning the Premises by all other lawful ways 
and means whatsoever. 

And Our further Will and Pleasure is that you or any three or more of you do 
Report to Us under ybl1r .. Hands and Seals (with as little delay as may be consistent 
with a due discharge of the Duties hereby imposed upon you) your opinion on the 
several matters herein BlJ.bmitted for your consideration, with power to certify unto U 8 

n'Om time to time four· several proceedings in respect of any of the matters aforesaid, 
if it may seem expedient for you so '1;0 do. 

« . . 
And We do further Will and Command and by these l'1'6Sents ordain that this Our 

Commission shall cOJttinue in full force and virtue and that you Our said Commis. 
sioners or any tlu:ee ~¥ more of you shall and may from time to time ptoceed in the 
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execution thereof and of every matter and thing therein contained although the same 
be not continued from time to time by adjournment. 

And for your assistance in the executiQn of these Pments We do hereby authorize 
and empower 10q to appoint a ~ecretary to this Our Commission to attend you whOlie 
services and assistance we require you to use from time to time as occasion may 
req1rlre. 

Given at Our Court at Saint James's, the Eighteen~ dllY of 'MIlY 1870, in the 
Thirty.third year of Our Reign. U 

:By Her Maj~Sty'9 Command, 

lL A. :BRUCE. 



ROYAL COMMISSION ON SCIENTIFIC IN$TRUCTION AND THE 
, ADVANCEMENT OF SCIENCE. 

TT[OTOllL4. R. 
VIOroRU., by the Grace of God of the United KIDgdom of Great Britain and Ireland 

Queen, Defender of the Faith, To Our Trusty and Well-beloved Henry John Stephen 
Smith, Esquire, Master of ~, Savilian Professor of Geometry in Our University of 
Oxford, Greeting: • , 

Whereas We did b:.W arrant, under Our RQyaJ. Sign Manual, bearing date the 
Eighteenth Day of May, One Thousand Eight Hundred and Seventy, appoint Our 
Right 1ksty and Right Entirely Beloved Cou.sm, William, Duke of Devonshi;re, 
Knight of Our Most Noble Order of the Garter, Our Right Trusty and Entirely 
Beloved' Qpusin, Henry Charles Keith, MarquWls of Lansdowne, together with the 
several Gentlemen therein named, to be Our Oommissioners to make Inquiry with 
regard to Scienti1ic Instrtl'otion and the Advancement of Science, and to inquire 
what aid thereto is derived from Grants voted by Parliament, or from Endowments 
belonging to the several Universities in Great Britain and Ireland, and the Colleges 
thereof, and whether such aid could be rendered in III manner more effectual for the 
purpose: And whereas since the issue of the said Warrant William Allen Miller, 
Doctor of Medic~e, one of the C~ssioners thereby appointed, hath~ed: 

Now Know Ye, that We, repling great Trust and Confidence in Your Zeal, 
Discretion, and Integrity, have authorized and appointed, and do by these Presents 
authorize and appoint you the said Henry John Stephen Smith to be III Commissioner 
for the purpose aforesaid, in addition to, and together with, the Commissioners now 
acting under the above-mentioned Royal. Warrant. 

Given at Our Court at Saint James's the First Day of December 1870, in the 
~y-Fourth Year·ofOur Reign. 

Professor Henry John Stel1hen Smith, M.A., 
To be a Commissioner for inquiring into 

By Her Majesty's Command, 
B.A.BRUCE. 

Scientifio Instruct!on and the Advancement of Science. 



THIRD REPORT. 

TO 'l'HE QUEEN'S MOST EXCELLENT MAJESTY. 

MAY IT PLEASE YOUR MAJESTY, • 
WE, the Commissioners appointed by Your Majesty to make Inquiry with regard 

to Scientdic Instruction and the Advancement of SCIence, humbly beg leave to present 
to Your Majesty the following Report on the Universities of Ox{ord and Cambridge. 

We have received a l~rge amount of valuable information from persons well acquainted 
with, and deeply Interested in, the progress of Scientdic EducatIOn and Research wIthin 
these two Universities; and the' evidE\nce thus placed at our disposal contains not only 
a fu~1 account of the present state of scientific study In them, but also much that l,S 

suggestive of hope for the future. 
In reporting on this evidence, we desire at the very outset to guard against a possible 

misconception. Our use of the term SCIence in this Report is limited, by the scope of 
the duties assigned to us, to the Sciences of Organic and Inorganic Nature, Including under 
that general designatIOn theocSciences of Number and Magnitude, together with those 
which depend on Observation and ~xperiment; but excludmg the Mental and Moral 
SCIences, as well as all those parts of human knowledge and culture whIch are not usually 
regarded as having any scientific chalacter. In dealing with the relatIons of the Unt
versitIes to Science, we shall use the word in this restricted sense; and we can refer only 
in a very secondary manner to the equally important duties whIch such academical bowes 
owe to hterature and learning, and to education in other than purely scientific directions. 
Nor must it be supposed that in referring only incidentally, as we shall have to do, to 
subjects whIch Justly form a large part of the bUSIness of an University, we intend in any 
manner to undervalue them, or even to suggest any compadson between the place which 
they occupy in University EducatIOn and that whICh has hitherto been assigned, or which 
ought hereafter to be assigned, to training in the methods of Science. Least of all 
should we wish to imply that there is any antagomsm between the literary and scientific 
branches of education and research; it is ra.ther our conviction that neither branch can be 
lJeglected without grave detrIment to the other; and that an University in whIch the 
Mathematician, the Experimental Philosopher, and the Biologist are actively engaged in 
the endeavour to advance human knowledge in their own provmce., is not on that 
accou~t less li~ely tit be productive of original labours in the fields of Literature and 
Lellrnmg. 

For the sake of convenience we have classified the subjects referred to in the evidence 
under the following heads :~ 

I. The Courses of Study,and the Examinations. 
II. The Professoriate. 

III. The ScientIfic Institutions within the Universities. 
IV. The Colleges. 
V. The Relation of the UniversitIes to Technical Education. and to Education for 

Scientific Professions. 
VI. The Duty of the Universities and the Colleges with regard to the Advancement 

of Science. • 

We shall consider these subjects in order, observing, however, that, as we shall recognise 
th~ugbout the twofold character which ought to attach to the Universities as centres of 
SClcntlfic Education and as centres of Original Research, much that would properly fall 
under the last two heads will of necessity be anticipated in earlier parts of the Report. 
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viii TmBD REPORT OJ!' THE ROYAL COMlllISSION 

I.-THE COURSES OF STUDY AND THE EXAMINATIONS. 

L-MatriculatioD and Entrance Examinationa. 
1. Neither at Oxford nor at Cambridge is there at present any University Matriculation 

Examination. At Oxford, its place is usually supplied by a College Entrance Examina
tion, of which the subjects to a certain extent, and the standard to a very great extent, 
vary in the different Colleges. With regard to the Unattached Students who are allowed 
to reside without belonging to any College or Hall, the Censors are authorised to impose, 
and do impose, an Entrance Examination in lieu of that required br the college autho
rities; it IS understood, however, that the standard of the Censors examination IS not 
intended to be a very high one. At Cambridge, Trinity College stood, till lately, alone 
in having an Entrance Examination; one has recently been established at Trinity 
Hall. When there is no entrance examination, the tutors require a certificate of fitncss 
from a Master of Arts of Cambridge or Oxford. The regulatIOns respecting Unattached 
Students are entrusted by the UDiversity to a Board constituted for the purpose. 

2. At both Universities the question has been frequently raised, and It has been brought 
before us in the evidence, whether it would be deshable to institute an UniverSIty 
Matriculation Examination, and if so, what should be the subjects of examination, and 
wbat st.andard of attainment sbould be required? The question is one of a double 
aspect, affectmg the Public and Fir&t Grade Schools on the one hand, as much as the 
UniverSities on the other. It is not improbable that the Masters of the Public and 
other Schools would prefer to see an uniform matriculation standard sanctioned by the 
Universities, instead of having to prepare their pupils, as at present, for examinations 
I'equiring such various degrees of proficiency as the College Entrance ExamindtJons. At 
the same time, it must be borne in mind that the advantage which the schools would thUd 
obtam would, so far, at least, as Oxford is concerned, be more apparent than real, masmuch 
as those colleges which now mumtain a high entrance standard would most probably 
refuse to accept the University Matriculation ExammatioD m the place of their own 
severer test; and thus the inconveniences arismg from the alleged uncertainties and 
fluctuations of the present entrance examinatIOns would not really be got rtd of; while a 
new inconvemence would be superadded in the co·existence of two examinations, one by 
the College and one by the Umverslty. both being mtended to test the same thing-the 
fitness of the candidate to enter upon a course of UDiversity study. 

3. But mdependently of the well.founded claim for a more uniform and satisfactory 
test than any now existmg of the proficiency of a schoolboy when his school studlcS 
are Just endJDg. there appears to be a growmg disposition on the part of many Masters of 
Schools to admit the UmversitIes to a larger share in the direct gUidance of school 8tudles 
than IS at present conceded to them. One way of supplying such guidance woul~~e 
to mstitute a Matriculation Examination, at which, in an probability, if the Universitle~ 
Should offer no objection. a certam number of pupds would oller thf:'mselves who had no 
intention of continuing their studies as resident students. So long as the older Univer
Sities abstain from instituting a MatriculatIOn Examination (or some equivalent exami· 
nat.ion, such as that which we shall presently propose), they do, pro tanto, neglect the 
function which is most usefully and efficiently discharged by the Univer~ity 01 London, 
that, namely, of systematismg and stimulating educatIOn in a large number of schools. 

4. It is, however, contended by those, whether masters of schools or others, who are 
opposed to an organised matriculation system, that tbe enormous mdlrect influence which 
the University curriculum and the later Umvemty exaUllnatlons exercise over the course 
of school Instruction IS sufficient for all useful purposes; abd that more is gamed by 
leaVIng to the schools their present fi eedom. than by attemptmg to enforce the same 
course of study IIpon all. A common objection to a <Matriculation EXdmmation i~ 
based upon the fear that if the ,tandard were low It would f:'XerCISe a depresslDg rather 
thdll an elevating mfluence on the schools; and that if it were high it wo"ld be 
exclu~ive, and would keep away from the Universities a certain number of students who 
at present find theIr way to them. If it were only the careless and the Idle who would 
thus be rejected, the UDivelsities would be by so much the gainers; but there are cases 
of a very different kind and deserving of much more consideration. A young llIan 
mav have a tair sbare of rough untrained ability, but if bis circumstances have not enabled 
bini to enJoy the advantage of t1 good secondary education, he may easlly find hllllsel! 
worsted in an examination which ought to be adapted to test boys from the upper forms 
of the best schools in the country. This objection (which, mdeed, would be mnch 
weakened, if secondary education In England were more satisfactorily organised than it 
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ON SOIENTIl!'1C INSTRUOTION, ETC. ix 

is) might, to a certain extent, be obviated by so arranging the exammatJon as to ad1Illt 
of a certain number of options between different subjects, so that no one would 
be rejected who could give satIsfactory ploof of his fitness to profit hy academIcal 
instruction In anyone of its more important branches. It may be mentIOned that at 
Oxford students are usually required :by their Colleges to pass theIr Responsions at the 
end of the first term of their Il'sidence, and may pass it bl'forl' coming mto residence at 
all, though they may also postpone It for a year. The elasticity of this arrangement is 
thought to have some advantages as compared with the "bard-and-fast" line of a 
Matrtculation Examination. 

IL-Proposed Examjnation on leaving School. 
5. While we fully appreciate the importance of the Matriculatton Examination as 

conducted at the University of London, which is essentially an examlmng' body, we are 
of opinion that as regards Oxford and Cambridge, which are teaching as well as examining 
bodIes, an examinatIOn on leaving school, analogous. in some respects, to the Abiturienten 
Ea:amen in Getmany, would be open to fewer objections than a Matriculation Examination 
on entering the U DIversity, and would possess gl cat ad vantages of its own. Such a .. LeaVIllg 
Exammatlon" could only be establIshed by tile co-ordinate action of the UniversItIes on 
tbe one hand, and tbe First Grade Schools on the other; unless, indeed, the duty should be 
undertaken by Government, in which case the control of the examination would, III all 
probability, be entirely withdrawn from the Universities. At the present moment the 
two Umversities have expressed their willingness to undertake the exammatIOn of First 
Grade Schools; and with the VIew of (taking immediate action in the matter, a Delegacy 
has been appointed at Oxford, and a Syndicate at Cambridge, with power to form a 
Jomt Com1D1ttee representing the two Universities. In the present state of the negotia
tion, however, it might be prematurl~ to assume that the plan ,wIll be accepted by all the 
FIrSt Grade Schools. ' 

6. We prefer a "Leaving ExaminatIOn" to an ExammatIOn at MatrlCuiation for the 
following reasons ;-

1. The education of a great number of tbe pupils of a First Grade School ceases when 
thcy leave the school. 'W hat is wanted in the interest of this large class of· boys lS an 
exammatlOn supplymg not only a standard in accordance with which their school teachmg 
may be directed, but a test whether that teachmg has been effiCient. A satisfactory 
standard lS supphed by such a matriculation exammatlon as that of the UDlverslty of 
London. But, as It must be plesumed that only a certam proportion 'of the seDlor boys 
ID any school present thenJselves for matriculation, that examination faus to afford an 
adequate test of the general merits of a school, because It 18 applIed only to selected 
candidates from the school, and not to all tbe senior boys Without exceptIon. It might 
be deSirable, m a .. Leaving Examindtlon," to allow of more than one standard of proficiency. 
and it is altogether Improbable that the lowest of the standards allowed could be kept as 
high as the pi esent standard of the Matnculation ExammatlOn at the University of London. 
But, however thIS might be, the result of a " Leaving ExaminatIon" would Bupply the 
best conceIVable criterIon of the goodness or badness of tbe teaching given lD a school. 
because it would (as a general rule) be undergone by all the semor boys alike, and 
would place on record the proportion of successes to failures. 

8. These considerations have satisfied us that a " Leaving Examination" might exercise 
a most benefiCIal influence upon the First Grade Schools, by reaching a class of pupils who 
never "(lroceed to any University examinatIOn at all. But we also concelve that' the 
"LeavIDg ExamIDatJon" might be so arranged as to harmonize with the system of Uni
versIty instruction, and might thus he made equally suitable to those students who 
intend to pursue an University course. It would, we thmk, be very undesIrable to 
make admIssion to the Universities depend on the passmg of the" Leaving Exammation ;'~ 
on the contrary, we should wish the opportunities of entering the Universities to continue 
as unrestricted as they are at present. But the "Leaving Examination" might serve to 
mark the limIt between school studies and Umversity studIes, so that the student whose 
performance in the examination had come up to a certain standard, mIght be supposed 
to have acquired such an amount of general culture ana. scientific knowledge as to entitle 
hIm, thenceforward, to be left as free as pOSSible to choose for himself among the great 
Imes of hterary or scientific study, At the same time we should recommend that 1\ 

student who should, for any reason, be unable to offer himself for a .. Leaving Examina
tIOn," or who should fail to attain the required standard, should not sulfur any dIsad
vantage at the University, beyond that of incurrmg the obligation to pass an eqlliv.uent 
exall11nation at some later penod in his course. ' 
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9. Weare of opinion that it is of the utmost importance for the future of scicntific edu
cation in En~land, that, in case such an examinatIOn should be instituted, those parts 
of science whIch are suitable to form part of the education of boys should be fully 
recognised in it. We feel it necessary to insist strongly upon thIs pOint, becduse any 
disparagement of science, in comparison with other subjects, in an ex.aminatiolt intended 
for schoolboys upon leaving school, would put insurmountable obstacles in the way of 
the efforts that are now being made to procure the more general recognition of certain 
scientific subjects as parts of the ordinary work of a school. Whether, in such an ex
amination, any specified subjects should be made compulsory, or whether, in every case, 
an option should be allowed between different subJects, are questIons whIch IDay be 
safely left to the UnIverSIties and the Schools. But we could not approve the institution 
of a Leaving Examination In which classical or mathematical subjects alone were rendered 
obhgatory, while no simIlar requirement was made with regard to any purt of the 
sciences of observation and expenment. Such a "prrejudiclUm" agalDst sCIence would 
not only exel cise an influence adverse to some of the best tendencies at prescnt 
observable in the schools, but would greatly detract from that impartialIty which the 
UniverSIties should endeavour to maintain with regard to all the great branches of human 
knowledge. 

IIl.-.Proposed arrangements with regard to the Scientlflc Curriculum. 
10. As to the curriculum of study to be pre~cT1bed to the student when he has once 

been admItted to the University, thele is less divergence of opinion than there is as to the 
conditions under whIch he should be admitted. There is a general concurrence 
among the Witnesses, that the student, at an early period of his academical course, 
should be left free to choose fOI' himself among the prmcipal lines of study, and 
should not be hampered and distracted by being compelled to pass examinations in 
sul~ects havinlr no dIrect bearing on his own immediate pursuits. Mr. Pattison, indeed, 
would go further, and would insist on the cour$e of the scientinc student bemg free 
from the very beginning, without the University tequiring him to devote IIny tIme to 
literary studIes, or expecting him to pass any exammatlOn whatever in non-scientific 
subjects. He says, " I would propose that when a young man comes up to the UDlvcrsity, 
" It should be open to him to matriculate at once as a scientific student; that he should 
" not be checked in that career at any point by a classical requirement; that If he 
" chooses to enter as " scientific student, the UmvelSity should know nothing of him 
.. but 3S a scientIfic student, and that it should not throw what I may call a bar in his 
" way by seeing whether he knows anythmg of Greek or Latin. A young man does not 
.. usually come to the Unrversity until 18, more usUltlly it is 19, but 18 IS the earliest 
" age, and by that time I thmk that a good school might have laId a suffiCIent ground
" work in literature, either c1as~i('al or modern, and that there would be quite enough to 
" do 10 the thlee years durmg whIch he is in the University, to coneluet him through 
" a course of mathematics and natural science." Again, to the question If' he "wJ.dld 
" allow a }oung man ",ho had had no IiteralY training \\hatever to enter hi~f on 
" the scientific ~ide in the U mverslty of Oxford" ? Mr. Pattison an~wers, "As far a~ 
•• the University is concerned, I would have the Umversity take no cognizance of 
" that matter It he chooses to enter as a scientific student. I would have the University 
" take no cognizance of any lIterary attainments. Whether vou should require the 
" schools to certify themselves in any way of a man's hterary attalDments, 18 a dIfferent 
" question; but I would not have the University put a barrier 10 his way at the begm
., DIng." Mr. Pattison would also di~pense with the Matnculation Examination, "in order 
.. to avoid the waste of time which now occurs in preparing for subjects which are not 
" afterwards to be studied." 

11. On the other hand, Professor J. C. Adams 10 answer to the questIon, "You would 
. " not wish mathematics and phYSICS to be stu wed to the exclUSIOn of lIterary culture 1" 

replies, II Certainly Dot. I think that literary culture is ex.tremely Important, that with
e< out it the mind is apt to become narrowed, especially if it be exclusively·devoted to 
" material objects, and that in consequence even physical studIes themselves are lIkely 
" to be pursued with less success. I should not, therefore, be at all in favour of establishmg 
." separate schools of science where the scientific siudies should take the place of literary 
" or of mathematical studies." He does not, however, conSIder it Imperative that 
classical and physical studies should both be carried on to the end of an undergra
duate's course ; for in reply to the question, .. At a certain period, do you think that 
" classics might be laid asIde, and the student's attention might be devoted to mathe
•• matics and physical science?" he says, "Alter a certain time, and after a certam 
" amount of culture had been insured, I should be disp~sed to allow that." From his 
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answer to the preceding question it would aJ?pear that he contemplated the require. 
ment of the "previous examination" as suffiCIent. When this evidence was given the 
regular time at which a student was obliged to present himself for the PrevIous Exam .. 
nation was In his third term. > , • 

12 We have already stated that, in our opinIOn, it is essential that some evidence of lite, 
rary culture should be reqUired by the Umversity from every student; and In the i~terests 
of science itself we should not be disposed to, see the standard of hteraryattammenf; 
which IS expected from the scientliic student placed at too low a level., Rather, we 
regret that a principle so. sound in itself should receive only an one-sided apphcation ; 
and admitting, as we do, that literary cultivation, up to a certain point, iI! mdlspensabJe 
for the scientific studl'nt, we are of opmion that,> in like manner, evidence of corlespond. 
ing scientific culture should be reqUired from the, student of Classical Literature or, of, 
Tbeology. The Regius Professor of Greek at Oxford appears, to admit that the presen~ 
system is indefensible, when he says, " It may very fairly be retorted ,on thiS plan which, Qu. 3897. 
" I have Just suggested, 'then you require Literature as a condition of taking a degree .. 
" 'but you do not require Science.' I should be inclined to require from everyone a 
" certain amount of Science before he, took his degree. I should put the dlfl'erent 
" individuals on the same footmg in that respect." *' *' *' *',' I think l Qu. 3974-
" would wish to leave it in this way, that I am prepared to demand Latin and Greek and 
" a fair amount of Scienoe of everyone; but I am not prepareq. to say, considering the 
" small amount of Physical Science that is at present taught in the country" that I 
" would make the amounts equivalent." 

13. Smce the greater part of the evidence relating to the Universities was received, the 
UniverSity of Oxford has been engaged in remodelling its Examinatiqn System, the 
general effect of the changes being to carry out, to a cel tain extent at least, the views 
laid before us by the Witnesses, and to allow a greatelT freedom of choice between 
different branches of study than had previously beeu conceded. ~ccordmg to the Statute 
now coming into force, every scientific student who wishes to obtain the degree o{ 
Bachelor of Arts has to pass three examinations in non-scientIfic subjects; the first, 
ResponSIOns, at the end of his first term; the second, Moderations, at the end of his. 
fourth term; the third, an examinatIOn in Divinity (or m substituted matter) for whjch he 
cannot offer himself before rus twelfth term, If It be admitted that a certain proficiency 
in both Greek and Latm is to be expected from an UniverSity Student of Science,-a 
question on which we do not propose to express any opinion in this Report,-the amount 
required at Responsion& and ModeratIOns wul probably not be regarded as excessive; 
while the early period at which these examinations may be passed leaves him free to 
attend to his scientIfic work during that portion of his University reSidence which is by 
far the most valuable, as belDg not only the longest, but also the latest in point of time. 
In fac~ if a student pass Moderations in hiS fourth term, he has two filiI years before he 
can olfer himsel f for an examm<ltion in Honours; and~ he pleases, he may prolong this 

eriOd to two and a half or to three years. Nor is lis all; for jf he has obtained an 
~onour m anyone of the Honour Schools at the' nal Examination, he acquires the 
righ.t to offer Illmself for exammation in any other honour school as late as his twentieth 
term. Thus, a Student in Natural Science who should obtal~Irth class ID the School 
of Mathematics would have nearly four years, after passmg Moderations"which he might 
devote almost Without interruption to his scientific work. 

14. As, however, an University course of five or even of four years is of inconvenient 
length, it would be very desil able for the scientific student to obtain the privilege of 
-passmg Moderations as soon as he finds rumself prepared for that examination, instead of 
passing it, as at present, at the end £:f the first year. The effect of thiS alteration would 
be, not to lower the standard of litera,y acquirement at present expected from him, but 
simply to give him the opportunity of showmg, at the earliest period pOSSible, that he can 
satIsfy the rt'quirements of that standard. The anticipatIOn of a claSSical examination at 
the end of the first year not unfrequently altogether prevents a student from srttling 
down with ,ploper regularity to his SCientific work; not to mention the obvious tendency 
of the arrangement to unduly lengthen the course of those students who, at 6rst coming 
lip, could pass both examinations without dlfficnlty. It must be admitted that If thiS 
change were mtroduoed, the Umversity would combine, to a much gleater degree than 
at present, the two advanta~es of mamtaiOlng the striugency of its literary requirements, 
and of 11"Jving the scientifio curriculum unfettered, almost from the commencement of 
t~e student's residence. But if, as we have already recommended, a " Leaving Examina. 
tlon" should be instituted in connexion With the University, it would seem certain that 
the nlost satisfactory mode of seouring these two objects conjointly would be to req~e 

A 3. 
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in that examination whatever amount of literary attainment might be thought desirable; 
so that the scientific student who had shown the requisite lIterary proficiency In the 
" Leaving Examination" would find himself absolutely free, except so far as the examina
tion in Divinity is concerned. from the first moment of hlB entrance to the UniverSity, to' 
devote his whole time and energy to hiS' scientific studies. And we are of opilllon that 
any system which does not concede, from the first, this freedom to those students of 
science who have given proofs of suffiCient literary acquirements, involves an interference 
With their course of study which in manr ease~ is prejudicial. 

15. In toe University of Cambridge tl Wlde option as to choice of subjects of study on 
the part of the students already exists. After passing the" Previous Examination" in., 
cluding certain additional subjects for candidates for honours, such students are free to 
devote themselves entirely to that branch of study in which they aspire to honours; and 
should they succeed in obtaining them, or even be declared by the examiners to have 
answered sufficiently well to deserve an 'ordinary degree, they may obtsin tbeir degree, 
without the necessity of revertmg to any other branch of study. And the tendencyi 
which of late years has existed to allow a student to pass the previous examination ati 
a continually earlier' period of his course has culminated in a regulation recently passed. 
wbereby he can present himsclf for examination even In his first term of residence. By 
a regulation similar- to that existing at Oxford, a Student of Natural Science who 
obtainS honours in either mathematics or physics may offer himself for examination for 
honours in natural science a year later than the normal time. 

16. It will be seen, from what has been said, that the arrangements of the University 
of Cambridge do allow, and those of the University of Oxford might, without much diffi. 
culty, be so modified as to allow, nearly 'complete freedom to scientific students. On 
the other hand, it is important to bear in mmd that, if we except the requirement at 
Cambridge of Elementary Mechanics, nothing is done, at any part of the course in either 
Umverslty, to exact from all students ahke any knowledge, however small, of the elements 
of the sciences of experiment and observation. Such obhgatory subjects of study appear 
to be viewed with increasing disfavour by the authonties in the Universities. Nor 
is the reason far to seek. It is found that while work which a student chooses for himself 
is well done, that which he is forced to do, and does against the grain, is ill done, and 
IS comparatively unprofitable to him. Indeed, if the Umversities are left to themselves 
lD the matter, it IS much more probable that the literary tests now required from 
SCientific students will be lowered, it may be even beyond what IS deSirable, than that 
any new requirement of a minimum of scientific knowledge will be Imposed on Students 
of Classics, or Divinity, or Laws. For a body of teachers to maintain such a requirement 
would be very difficult, on account of the intense repugnance With which it would be 
regarded by a large number of the best students. If, in spite of the traditions of three 
centuries, It has become an open question whether Greek should be a compulsory subject 
of University educatIon, it may well be considered that it would be difficult, If, indeed, 
It were desirable, to give an obligatory character to any other study. In all recent 
changes in the system of University teachmg and University examinations, it is impOSSible 
not to recognise a tendency in the rurectlOn of that complete freedom of study which. is 
so ably advocated 10 the eVidence of Mr. Pattison; nor can we escape the conclUSion 
that this tendency will receive and ought to receive yet further development. We 
think, therefore, that the hterary student should retain II freedom of choice similar to 
that winch we have already insisted on as being ot the first importance to the student 
of science. But, just as we should require the student of science to give evidence, in his 
'" Leaving Examination," of sufficient literary culture, so we should expect the student 
of literature to gtve proof of corresponding SCientific knowledge in the same examination; 
failure to pass the examination involving, in the case of both classes of students abke, 
not exclUSion from the Umversity, but only the obligation to pass an equivalent exami
nation at some subsequent period of the University course. 

17. Should the Umversities ultimately adopt the pnnciple of allowing the student, on 
his first commg into residence, to choose for himself the branch of study to which he Will 
devote himselt, It is earnestly to be hoped that when that time arrives, the Htate of 
secondary education in the schools of the country may be such as to enable the student 
to exercise his choice Wlth intelligence and discrimination. Some opportunity should 
have been afforded to him, durmg his work at school, of acquaintlDg ~Imself, to a 
certain degree with the objects and methods of more than one of the typical branches 
of human kn~wledge. Unless some such breadth of view has presided over the 
teaching given to the student at school, the best-intentioned y:outh, when ~~ comes to the 
University, is only too likely to rnn on in the old grooves of hiS !;Chaol tralll1l1g, and, from 
the mere in1I.uence of habit, to forego the exerCise of a well.advised chOICe between 
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the different lines {)f study that are put before him. It must always be remembered 
that ul' to a certain point in the pupil's development, the subjects of education are of 
necessity compulsory, and m'Ust be selected by the teacher for him:, and while it 
is desirable that when. ,this point is once passed, a wide latitude ,of selection should 
be allowed tQ the student, it< ill of no les& importance that the compulsory subjects •• in 
which he receIveS' his previous training, -should I be rightly chosen for hun. It is not 
easy to see how the Universities cal! retaIn any ,)DiJuence 'or ,control over thati previous 
trainIDg if they allow themselves to become great schools. of highly specialized branches 
of knowledge, Without insistIng" in the ease of, all thell" studentfi ahke, on ,certam 
'elementary IIttainments !WhICh ought to be the commoll/ )pJ!Operty of all educated men. 
Such influence and control over secondary educlltion IS an important funetion of the 
Universities, and we are of <>plnion that they ought to justify their claim, to ,it by 
requiring certain definite literary lind scientific attainments from all their students alIke; 
although it should be left to the studen;t himself to determine whether he will offer 
eviden\!e of these attainmel;lts before entering the University, or as soon after entering 
it as he may see fit. ' ' " ' . . 

18. The separation <>f th& scientific cUrflculum from the literary onel which, at both 
Universities, has almost become an accomplished fact, has. given lise tl>' the ~uggestion 
that in the case of science students, degrees In SCience, xnigbt be, taken in the place 
of, degrees III arts •. So ,far as the proposed substitution of,the degree of Bachelor of 
Science for the present degree of Bachelor of Arts is 00ncemed, the opmion of the 
witnesses whom we have examined does not, appear to be favourable to the change. 
While attributing the utmost importance to the mdependent -existence of a scientIfic 
curriculum,. they regard, the institution of separate degrees- in 5Clence as a matter of 
very ,subordinate interest" and as turmng, in fact,-on the ,value likely to be attached to 
a new name in comparISon with am old one. Viewmg the mattcr in. this Jight, theyappre
hend that It might be II. positive disadvantage to the sCience students to give' them 'the 
degree of BachelOl m Science IUstead of the old degree In Arts, the posItion of which, 
in the eyes of the publIc, has been established by long lapse of time. Moreover, there 
i.~ Teason to believe that the science students themselveS' would not care to 'see, a line 
drawn between them and theIr fellow students in classics and literature. 

19. These objections, however, do not apply to the institution of higher degrees ill 
science, to be obtalUed only after the ordinary degree In arts. And it has been suggested, 
though nQt by wltnes~es speCIally connected with Oxford or Cambridge, that the older 
Universuies might, at no very distant period, ixnitate the example of,the University of 
London, by instituting a Doctorate in SCience; requiring, however, that candIdates for 
this degree should not merely show plOficlency of knowledge as tested by examination, 
but should also offer ~ome Original contribution to science. We shall retum to this 
suggestion, to which we attach much imporlance. ' 

IV.-Proposed University Schola.rships in Natural Science • 

.eO. Weare also of opmion that, in addit;on to, the College Scholarships, University 
Scholarships in Natural Science should be founded at both Umversltles; scholarships 
comparable to those which already, exist for various branches of classical learning, and, 
at Oxfold, of mathematical science. -

21. At Oxford the Hertford Scholarship for Latin Llteraturll and the Ireland Scholar
ship for Greek and Latin, of which the first IS acceSSible to candidate!! who have not been 
matriculated for more than two year~, and the second to candidates who have not been 
mati ICulated for more than four years, have been found of the greatest U$e m maintaining 
a high level of Greek and Latin scholarship among the candidates for honours in the 
Umvelslty. The salDe service is rendered to Mathematics by the JUDlor Mathematical 
Scholarship, for which candIdates can compete untIl the end of their second year, and by 
the Senior Mathematical Scholar~hip, which is ,intended !fOB lltudentll who have all eady 
taken their degree. It must be remembered that in the University of Oxford the 
examinations for honours are not competitive; and although there IS no evidence 
before us to show a deSire on the part of the University to abandon Its present system, 
and to adopt a competItive one mstead, it is felt that the introduction of the principle 
of competition by means of the exammations for the University Scholarships, reacts ID a 
most fuvourable manner upOli'the exammations for degrees; and that the standard of 
ment to be expected from a candidate for a first class in the classical and mathematical 
examinations is maintained by means of the competition fur the scholarships at a higher 
level than in all probability if would otherwise attain. 

A4 
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22. To carry out tb. principle with reference to the elraminations in science, we should 
wish to see three UDlversity Scholarships offered every year; one in Physics. one in 
'Chemistry, and one in Biology. It would probably be desirable to fix the time up to 
which candidates mIght compete for these scholarships somewhat late in the academical) 
course. The prospect of obtaining an University Scholarship is 80 great lin incentIve to 
exertion, and the honour, quite apart from the pecuniary value, IS 80' highly prized, that 
we should expect a considerable impulse to be thus given. ' 

23. In connexion with this proposal it may be proper to mention three Foundations 
whICh already.exist and which have for their object the encouragement of certain spccial 
branches of scientific study: (1) The Radcliffe Travelling Fellowships, of the varue of 
2001. per annum for three years, of which one is filled up every year by a competitive exa
minatIOn in Medicine. Candidates are required to declare that they intend to graduate 
ID medicine and to travel abroad with a VIew to their improvement in that stud,Y; but if 
no candidate of sufficient ment com,Plies with these condItions, the competition IS thrown 
open to all candIdates who have satisfied certain other academical requirements. (2) Th;i 
Burdett Coutts Scholarships for Geology, of which one is offered every year, the subjects! 
of examination being geology generally, and so much of experimental physics, chemIstry., 
and biology as is necessary for the understanding of geolOgical sCIence. Candidates must 
have passed all the examinations required for the degree of Bachelor of Arts. (3) The\ 
Johnson Memorial Medal, which is awarded once in every four years for an Essay on\ 
some prescrIbed Astronomical or Meteorological subject. ' 

Although all of these foundations appear to us useful in their different directions, they 
cannot be regarded as rendering the same services to SCIentific education whICh might 
be expected from the three 'University ScholarshIps which we should desire to gee founded. 

24. At Cambridge the system of arranging the names of those who obtam honours in 
the vanous triposes ID order of merit renders the competition so keen in the cases of mathe
matics and classics, for whIch Honour Tri{loses ha're long been established, that in these 
subjects the additIOnal stimulus of UniverSIty Scholarships seems hardly required. There 
are 'Various Umversity Scholarships for Classics, but none for Mathematics, and yet there 
is no lack 'of energy in the prosecution of mathematIcal study. Indeed, until lately the 
Mathematical Tripos was much more popular than the Classical, notwithstandmg the 
dIsadvantage at which mathematICs were placed as compared with classics In respect to 
University Scholarships: of' late the numbers on the two lists ha\e been more nearly 
equal. The Natural Sciences Trlpos has not hitherto proved nearly so attractive. We 
think that until its position is more firmly established, the establishment of University 
Scholarships for Natural Science would foster its growth. 

25. At Cambridge, as at Oxford, certain Foundations exist having for their object tbe 
encouragement of Scientific Study or Research :-(1) Two SmIth's Prizes are awarded 
annually to the two commencing Bachelors of Arts who are deemed the best profiCIents 
in Mathematics and Natural Philosophy. (2) The Adams Prize is olrered every second 
year to the author of the best Essay on some subject of Pure Mathematics, Astronomy, 
or other branch of Natural Philosophy. (3) The Sedgwick Prize is offered every thud 
year for the best Essay on some subject in Geology or the kindred sciences. (4) 'lIbe 
pensions charged by Mr. Worts upon his estate for the remuneration of two Travelling 
Bachelors of Arts, have been converted into a fund from which the UDlversity may make 
grants from tIme to time, by Grace of the Senate, for the promotIon or encouragement of 
investigations in foreign countnes. 

Of the.se foundations the first is so far blended with the Mathematical Tripos that it 
seems to exert little independent influence; the 'Second and third are rather of a nature 
to reward study, pursued subsequently to the regular Academical Course, than to operate 
as a stimulus to undergraduates; the fourth is exceedingly wide in its scol'e, and rather 
enables the University to carry out, from time to time, certain desirable objects than acts 
directly as a stImulus to exertion. Hence none of these foundations, useful as they are in 
their way, fulfil in any degree the office of an University Scholarship. 
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n.-THE PROFES~ORIATE. 

26. Our'~ttenti~n has been especially directea to the following questions'relating to 
the Professoriate:". ,,', , : " ., , " '" , 

I. What should be the number of Professors, and with what assistance should they be 
provided? 

II. What duties should be assigned to them, with special reference to the question 
whether both teaching and original research should be included in those duties? 

III. What should be the mode of their appointment?' 
IV. What should be their emoluments, and how should such emoluments be provided P 
V. Should a Council of SCience be organized for University purposes P 

I.-l'1'esent and l'1'oposed l'1'ofessoriate. 
'(A.) PRESENT ScmN~IFIC, TEACHING STAFF Ar OXFORD. 

Ermsting Prqfesso'l'ships. 
27. The following is,'~ sch~dule' of the 'Scientific Professorships in tne Univer~~ty, of 

Oxford:-: , ' , 
Regiusl'rofessorship of Medicine -,' Founded temp. Henry vrn. 
Savilian Professorship of Geometry '" 1619. 

" " of Astl'onomy - ' ", 1619. 
Sedleian l'rofessorship of Natural Philosophy ,,1621: 
l'rofessorslup of Botany - _ - " , 1622. 

" of Experunental Plulosophy 1749. 
l'rofesaorshlp of Chmcal Memcme - " 1780. 
Professorslnp of Mmeralogy - " 1818. 

" of Geology - " 1818. 
Wayn1lete Professor.lup of Chemistry " 1864. 
Lmaere l'rofessorshlp of PhYBIOlogy' , ' ,,1857. 
Hope l'rofessorshlp of Zoology' "- '- - " 1861. 

28. Certain older Professorships have now disappeared: thus the Aldrichilln' Prof~ss~r. 
ship of the Practice of Medicine is now united with the Regius Professorship of Medicine, 
b\,1t although the Clinical Professorship is' at present held by the Regiua Professor of 
Medicine, the two offices are not umted. .,' , 

The Tomlins Prrelectorship of Anatomy and the Aldrichian Professorship of Anatomy 
are now united with the Linacre Professorship. their jomt stipends being charged with 
the salary of a Demonstrator of Anatomy, who is also Keeper of the Physiological Col-
lection in the University Museum. "') 

The Aldrichian Professorship of Chemistry was suppressed at tnE) time of the first 
appointment to the Waynflete Professorship in 1865, and its stipend is now applied to 
the pal:ment of a Demonstrator of Chemistry. . 

BeSides these two Demonstratorships of Anatomy and Chemistry, the University' has 
also provided a Demonstrator of Experimental Philosophy. 

, , Instruction provided by the, U1fiversily. 
29. 'the following is a statement of the Professorial Lectures during the Academical 

year 1872-73. 

Probsor. , I 
MroRAELMAs TERH, 1872. 

~U8 l'rofessor of Memcme 
(fl. W. Acland, D M.). 

Savlhan Professor of Geometry 
(fl. J. S. SDllth, M.A.). 

Savlhan l'rofessor of Astronomy 
(C.l'rltchard, M.A.). 

Sodlelan Professor of N atursl 
Philosophy (B. l'rtce, M.A.). 

Profossor of Expenmental Phl-
IORophy (R. B. Chf\on, M.A.), 

l'rofessol' of Botany (M. A. 
, Lawson, M.A.). 

Wnynllete Professor of Che-} 
mlSt .. y (W. Odhng, M.A.). 

Linaere Professor of PhYBIology 
(G. RoUe.ton, DoM). 

80636, 

SUbject. Pla ... , Days, and Hours. ' 

Chnical Instruction at the Infirmary The Radcliffe Infum&ry, Tn.,8.-lI. 

Harmonic Properties of Figures - The University Museum; M~ F.-It. 

Spherical Astronomy and Astronoml- The Umvennty Museum, W ~ S.-I1. 
eal Instrument&. 

Hydro-meeh8I1lcs • • The University Museum, Tu., Th., 
S.-l. 

Optical Instruments 
Optics. 

and Physical W, S.-12. 

MlDute Anatomy of Plants t lucludIng 
Practical Demonstrations in MICro
SCOpical Manipulation. 

The SUCOOSSlon of Chemical Ideas -
Explanatory and Cateehetlcal Loewe 
Human Anatomy and PhySIology, 

withspectal refurence to Ethnology. 

B 

The Herharium, M., F~I.15. 
J 

TheUmvenrity Mnseum,M, Th.-12. 
The Umverslty Museum, Tn.-lI. 
The University Museum, M, F.-12. 



Prof ...... 

Deputy of the Profeeaor (E. 
,Bay-Lankester. M.A.). 

Professor of Geology (J. PhIl
hps, D.C.L). 

Hope ProfesBOl' of Zoology (J. 
O. Westwood, M.A). 

Professor of Mmeralogy (M. a 
N. S. MBBkelyne,}4.A.) 

LllINT T1!IRM, 1873. 

, 'i. 

General Classification of the Animal 
Kmgdom. , 

The SUllOOBSlve Condttlon. of Land 
and Sea, taken in order of Geo
logtcal Tun ... 

Struotlll'8 and CIassiJlOlltion of Arti
culated .Arumals. 

The Univeni.ty Museum. 8.-1. \.? 

The UDlVert!lty Mua.Q~ M., W''"'T 
12. , \ 

The University lIduseum, IIonra to b4 
arranged. 

Regius Profeseor of MedtCIne - Chmeal InstrIlctton. '-, - The RadclrlI'e IoJlrmary, 8.-10. 
SlIJlltary Defects in a Village or On the spot, at tIme. to be hod. 

Town ; illustratmg thereby the 
prinCIples of General and 8IIJlltary 

! 

t 
Ravilian ProfeBlOr of Geometry J 
Sedlellm Profeaeo.. of Natura! 

Pilllosophy. 
Savilian Prof_or C!f Astronomy 

Profeasor of Experimental PIn

Adtn,mslr8tIon. 
Pure Geometry (10 contmuatIon) -
DynaouCII of RIgid 8ystems 

Nmth Md Eleventh SectIOns of the 
Prmcipm, and the L1I1UU' and 
Planetary Theones. 

Optical Instruments and Physical 
Optlee. loaophy. 

Profeasor of Botany - ContmuatIon of subJect begun. laet 
term. 

of Che- The SuceeeelOn of ChelUlcal ldeae 
(in contmoatlOn). -

The Umvera,ty MuselUD, M~ F.-Ill 
The Umvet'81ty MuaOlUD, Tn., Th., S, 

-1. J 
The Umvel'Slty Mu.elUD, Tu., w., 8

1 
-11. 

Physical Laboratory, University lIdu 
seum, W .. 8.-12. 

'l'he Herbanum, to be fixed. 

The University Museum, M., Th.
Ill. 

WaynJiete Professor 
mlBtry. 

Demonstrator of Chemistry (W. Elementary _ OrgllJllc ChelUletry - The Umvereity MoaelUD, Tn., F. 
W.F,sher, M.A). 

Deputy of the Profeaaor (W. Elementary Inorganic Chemistry - The UniverSIty MllselUD, W., S. 
F. DonkIn, B A ). 

Linacre Professor of Physiology Nervous system - The University Museum, Tn., F.-
12. 

Deputy of the Professor 

Profesaor of Geology -

Hope Professor of Zoology 

Professor of Mmerslogy -, 
EASTER T1!IRM, 1873. 

- General Claeelfication of the Arumal 
KIngdom. 

Will RSBlBt Students 10 Geology' 
nne .. Ita 80knmtallJ. 

- Entomology: four lA!ctures-{I), 
Structure; (lI), Transformations; 
(3), Economy; L(4), ClasB1lication 
of ArtIculata. 

ReglUe Professor of MedICine - Chmcal instruction (in eontulUstlOD) 
Demonstration of samtary defects in 

a village or town B8 illuatratmg 
general pnnciplea of 81W1tary ad
DlUllStratlon. 

Savilian Profeaaor of Geometry Pore Geometry (a continuatIon of 
the rourses gIven in lIdlchaelmas 
3lld Lent Terms). 

The University Musenm, S.-I. 

The Umveraity Museum, M., W.-
12. 

The University Museum. F.-lI. 

The Radcliffe IoJIrmar" S.-IO. 
To be fixed. 

The UmversityMuseum, M.,F.-ll., 

J Savilian Profeeaor of Astronomy 
SedlOlan ProfeBlOr of Natural 

Philoaophy. 
Problems in ApplIed Mathematics - The Univemty MUSOIUD, Tn., 8.-1'1 

Profesaor of Expenmental Phi-
losophy. 

Professor of Botany 

OptIcal Instruments (eonelus1On of 
course). 

Structoral, SystematIc, and EcoOOIUlC 
Bot8IIy. 

The Umversity'Museum, W., S"': 
Ill. ) 

The Herbarium, lid., W., F.-ll. ': 
" 

WaynJiete Professor ofChemietry 
Demonstrator of ChemIStry -
Deputy of the Professor -
Linacre Professor of PhYSIology 

, 1 
Elementary Orgwnc ChemlBtry - The Umversity MU8OIUD, Tn., F. » 
Elementary Inorganic ChemIStry - The Umversity MU8OIUD, W., B. ! 
The C1reuIatIon - The Umv ..... ty MUSOIUD, Tn., Pi 

12. l 
Deputy of the Professor 

Professor of Geology 

Bope Professor of Zoology 

Professor of Mmeralogy -

- General ClassificatiOn of the Anima1 
KIngdom. • 

- Theore1J.eal Geology. Intenor of the 
Earth. LBIId 3lld Sea. 

PhYSIcal Geography. SII0ClOBS1OI1 of 
hfe. Geologtcal Time. 

- Will not Ieotnre, bot will see gentle
men demrooa of advice 3lld direc
mon in the study of Zoology daily. 

- MiDera1s of Lithological unportance-

The Umversity Museum, B.-I. , 

The University Muaeum. M..JW.-l 12. 

The University M1I881J1D-Everr ds 
between 1 and 4 p.m. 

The University Museum, Tu .. 
8p.m. 

--------------------~------------------------~------------------------l 
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30. In addition to these Professorial lectures, arrangement~ were made during the same 
Academic year for Practical Instruction in Anatomy and Microscopy in the work rooms 
of the Anatomical Department;, in Chemistry and Physics, In the UnIversity Laboratories; 
in the detection of the adulterations of food, in the Laboratory of the Medical Depart
ment; in the use of AstronomIcal Instruments, In the Museum Observatory; and in 
Botany at the Botanical Garden. ' , 

Instruction provided fJ!j the Colleges. 

31. In addition to the above courses of instruction which are provided by th~ UnIversity, 
a certain amount of scientific jteachin~ is given in the Colleges. ' The lectures, enume
rated in the lists which follow,-are diose which' are advertised as public lectures, and 
which are understood to be accessible to all members of, the UniverSIty. A very large 
amount of pnvate instruction, In addition to the lectures, is of course given by the lec
turers in their respective colleges. There are several Mathematical Lecturers in the 
various colleges, besides those whose names appear in list (1.), butthele 'fre no, College 
lecturers in Natural Science besides the Lee's Readers and those whose ~anies appear in 
list (3). 

(1.) COMBINED MATHEMATICAL LECTlJl\ES. 

• 
MIOEIAJI:LlIlAS Tlml4', 1872. 

lIigher Algebra (Determinmllr md H. J. S. Smith, M.A. 0 

C. J. C. Price, M A. -

C. J. !aulkner" M.A. -

Theory of Numbers). 
Analytical Geometry (Modem Me
, thode, &c.). 
DUferentIBI Calculus (Geomemeal 
" ApphoatlOns). 
Integral Calculus (Higher Course) 
DynamiCS of .. Particle 
Rigid Dynllllllcs 
OptiCS - - -
l>roblems m Pure Mathematics 
Problems ID Mixed Mathematics 

LENT TJIRM, 1873. 

H. J. S. Smith, M.A. -
- G. Edmundson, B.A. -
- W ChadWick, M.A. • 
o C. J. Faulkner, M.A. _ 
- W. Esson, M.A. 
- W. ChadWick, M.A. -

Higher Algebra (Series).· -
Methods of ProJectlve md ReciprocaJ. 

C. J. C. Pnce, M.A. 
W. Esson, M.A. 

Polars. 
Solid Geometry (Elementary) 
Calculus of Fmlte Dl1!'erences 

-.calcnlns of V 8rlatlons 
Dyn&1lllcs of a Particle 
HydrostatiCS -
Problems III Pore Mathemalacs 
oProblems ill M.xed Mllthemat.ics 

E4STEB TIIIIH, 1878. 

W. ChedWlck, M A. • 
H. J. S. SlDlth, M.A. 

Ditto 
- C. J C. PriCe, M A. -
- C. J Faulkner, M.A. 

W. Esson, M.A • 
- W. ChadWick, M.A. -

Analytleal Geometry (General Eqll8- c. J. Faulkner, M.A. -
tlon of the 8eoond degree, &c.). 

ReCiprocal Polars - • W. Esson, M.A. 
Higher Integral Caloulns - - H. J. S. SlDltlj, M.A. • 
,DyU&1lllCS of a PartIcle, (contlOned) - C. J. C. Priee, M.A. 0 

PIa ... , Daya IIDd Hours. 

\' I 

o BaNiol, Tn., TlL-98.m. 

Exe~, Wed, !ri ......... m 

• UmverSIo/, Wed., Frr.-lO a.m •• 

• BaJ.hoJ. Tho, Sat.-ll a.m.' 
Brasenose, nx, Th.-9 a.m. 

• Corpus, Christi Wed, Fri.-10 a.in. 
• Umv6l'Slty,:[u, Th.-12 a.m,. 

Merton, Mon, Wed.-ll a.m. 
Corpns Chnsta,:Tn •• Th.-IO a.m. 

Exete", To., Th.-9. 
• Merton, Wed., Fri.-IO. 

• Corpns Cbnsla,- Wed., Sat.-9 
BaJ.hol, Mon.-9. 

• BoJhol, Fri.--9. 
- Exeter, Wad., Fri.-ll. 

UmverSIty, Tn., Th. 12. 
• Merton, Tn., Tb.-10. 
o Corpus CbnstJ., Tn., Tb.~. 

• Umv6l'Slty, Tn., Tb.-9. 

Merton, Tn., Th.-lO. 
• BaJ.hol, Mon., Fri • ....,.9. 
• Exeter, Tn., Fri.-10. 
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(2.) LEC'»UREII by DR. LBII's READUS (Ohn.t-Chttroh). 

MICBABLIWI TBBH, 1872. 

The Elements of Inorgamc Chemistry 
(.. reqUIred for the Prelumoary 
Hononr EXlIJDmat.on). 

l'lacetI, n.,. aDd Boon. 
, , 

, 'f 
In Chemistry (A. G. Vernon- The Laboratory, Cbnst-Cburcb, ·rn., 

H&rconrt, M A.). Th., &1.-10. 

Comp&rative Anatomy of the Higher 
Vertebrata. 

In Anatomy (J. Barclay 
Thompson, M.A ) 

• In Phys.cs (A. W. Remold, 
M.A.). 

I 

Tho U ru veraity M uscurn, Tu., Th., 
S.t..-11. 

The Laborotory, Christ-Church, M.,' Heat -

LBNT TIIRII, 18'73.' 

I.oorglllllc ChslIIlStry • • In Chemistry • 

Anatomy of the Vertebrata (con. In .Anatomy • 
tmued from last term). ' 

Heat (continued from 18$1; term) '. In Physics 

:mASTER 'l'E1lJI:, 18'73. 

Compal'llotive Anatomy of the Verts
brata. (contlnned from last term). 

In Anatomy -

~ectriClty - - In Physics- -

W.,F.-IO. ' 
f 

, ' 
• The Laboratory, Christ-Church, 'l'u~ ¥ 

&1.-10. \ I 
- The Umvet'8lty Museum, Tu., TIl:, f 

Sat.-11. t, ~ 
• The Laboratory, Christ-Church. '1 

P 
- The Umversity Museum, Tu., Th~ I 

&t.-11. , 
- The Labol'llotory, Christ-Church, M. 

W., F.-10. I 

(3.) ComlIHED LBarI1BEll in, NAruRAL SOlEHOB. 

I Lecturer. l'laces, n.Y' and Haul'll 

MICElAELJllA.S TED, 1872 (Merton, Magdalen, and Jesus Colleges). 

The Outlmes of ZOOIOglCBI Classdi- E. Chapman, M.A. -
catlon. 

The Facts on which the Modern T. H. G. Wyndham, M A. 
Stndles of Chemllltry &re founded. , 

LENT TBRH, 1873 (Merton, Magdalen, and Jesas Colleges). 

• The Laboratory, Magdalen Collego-1 
To be arrlLtlged. 1 

• Merton College SCIence Lectnre RoeDl, I 
TOo, 8at.-9. ! 

Outbnes of Zoological Classdication E. Chapman, M.A. - • Magdalen College Laboratory, M 
(10 contmnatlOn). W., F • .-l@. 

MmeraJs whlch ... e ot importance as T. H. G. Wyndham, M.A - Magdalen College Laboratory, TuCll. 
the Constituents of Rocks. Sat., at 9. I 

The Mmeral of Coal and Salme 
DepOSIts. 

The conrse will h. in connexion WIth - - • - MlDeralogl(lal Laboratory, Univereit 
a practIcal class for the recognitIon Musenm. I 
of the MInerals mentioned m the 
lecture. 

EABTEB TBBII, 18'73 (Merton, Exeter, New, Magdalen, and Jeans Colleges). 

Ontbnes of Zoological Class.ficatwn E. Chapman, M.A. - • Magdalen College Laboratory, Man\! 
(conclnded). On the CheDl18try Wed.,-lO.! 
and Phy!!lology of the .Album- • ; 
nates (commenced). j 

Typical Rock 8pecunen .. contlnua- T: H. G. Wyndham, M.A. - Magdalen College Laboratory, T"+ 
han of course of last term. J<'rL-9., 

The CeIl Theory m relation to .E. Ray-Lankeater,M.A. • Exeter College Laboratory, MOlL, 
Animal Structure. Wad. i 

Mecharucs for the Pre1munary C. E. Btckmore, B.A.- - New College, Mon., Th.-9. ~ 
Honour Exammataon. 

32. It will be seen from these lists that (with the exception of Pure and AppIie4 
Mathematics) nearly the whole of the Science teaching in the University devolves up~ 
the Professors 8lld their Demonstrators. The two Profes'IOrs of Pure and Applied Math 
mattcs (the Savlli811 Professor of Geometry, and the Sedleian Professor of Natur 
Phllosophy) occupy a position in some respects dl1fereotfrom that of the other Professo 
in wnsequence of the fact that a large amount of mathematical instruction is given 111 

1 



the different Colleges by MathematICal Lecturers. Thus, the position of these two Pro
fessors with regard to the teaching of Mathematics in the University can hardly be said 
to be different from that which is held, for example, by the Professor of Greek, or 
of Latin, or of Moral Philosophy, with regard to the teaching of those subjects. Again, 
Christ-Church has the advantage of its three Lee's Readers ih' Physics" ,Chemistry, 
and Physiology; and In a few of the Colleges arrangement(\ have beel!- made for supplying 
the scientific students with a certain amount of tutorial assistance. But after making 
every allowance for the help thus afforded, the fact remains that the main responsibility' 
of teaching Natural Science within the University is thrown upon the Profepsors. It is 
not surprising, therefore, that we have found a general agreement among the witnesses 
whom we have examined as to the necessity of increasing the number of University 
Teachers of Science. This necessity arises not so much from the number of students 
at present attending the courses, as from its being essential that all the principal scientific 
subjects should be properly represented, and that teaching in anyone of them. should 00 
accessible to any student who may need it. 

(B.)-PRESENT SCIENTIFIC TEACHING STAFF AT CAMBlUDG~. 
Existing Prrifessorships. 

33. The following 18 a schedule of the Scientific Professorships in the University of 
Cambridge, and of the DE'monstratorships attaclied to them:-;-

ltegtUB Professorslnp of Physic Founded 1540. 
LUC3S1an ProfessorshIp of MathematIcs 1663. 
Professorship of Cbellllstry - • - - - "." 1702. 

(A Demonstrator 18 appoInted to the Professor of Ch8llllstry.) 
Plumian Professorslnp of Astronomy and ExperImental Philosophy 1704. 
Professorslnp of Anatomy " - - - - ,,1707. 

(A Demonstrator IS appomted to the Professor of Anatomy.) 
Professorslnp of Botany - -
Woodwardlan Professorslnp of Geology 
Lowndean ProfessorshIp of Astronomy and Geometry - -
Jacksonmn Professorslnp of Natural and ExperImental Phl1osophy -
Downmg ProfessorshIp of Medlcine 
ProfessorshIp of Mmeralogy 
I:ladlenan Professorslnp of Pure Mathematlcs • 
ProfessorshIp of Zoology and ComparatIve Anatomy • -

(A Demonstra.tor IS appomted to the Professor of Zoology and 
Comparallve Anatomy.) 

ProfessorshIp of Experunental PhYSICS 
(A Demonstrator 18 contemplated for the Professor of Experunental 

PhYSICs.) 

Instruction provided by the Unzversity. 

" 
" 
" 
" 
" 
" " 

1724. 
1727. 
1749. 
1783. 
1800. 
1808. 
1863. 
1866. 

1811. 

34. A tabular statement is appended of the lectUles of the S~ientific Professors for the 
Academical year 1872-3, extracted from the programme 'publibhed by the 'Vice. 
Chancellor at the begmning of the October Term. 

Frafe ..... 

MICBABLMAS TlllUl, 1872. 
Regius Professor of PhYSIO 

(G. E. Paget, M.D.). 

Subjecta. 

Clmical Medicme 

; Places ... Days ... and Hours. 

• Addenbroke's Hospital, M., W., Th., 
F.-lOa.m. 

Professor of Chemistry (G. 
D. Llveing, M.A.). 

Plumian Professor of Astro
nomy 8lld ExperImental 
Phllosophy (J. Chalhs, 

{

Chem18try ., _{ 

PractIcal Chellllstry • 

Practical Astronomy and Magnetism • 

ChemIcal tecture nOOlD, M., W., F. 
-12m. 

UniversIty Laboratory, M., W~' Ii'.-
1 p.m. , 

Astronom. Lect Room, JIL, To., W., 
Th., F.-l p.m. 

M.A.). 
Professor of Anatomy (G. M. \!5atomy and Physiology • 

Humphry, M.D ). Practical Anatomy -
Profusaor of Geology (Deputy ogy and Palmontology 

of A. SedgWICk, Lt.n.) •• 
Jacksonian ProfC8llor of Na- } 

lural und Experimental MechanICS and Mechl\Dl8Dl. 
l'huObOphy (R. WIllis, M.A.). The Steam Engme, &c. -

• NeW' Museums, Tn , Th., 8.-1 p.rn, 
Anatom. School, Dwly. 

• GaoL Lecti. Room, M., W., F.-
12m. 

New Museums, M., To., W~ Th~ 
F~l p.m. 

• The W •• dwanh"" l'rofesaoroIup of Geology, winch beeama neont by Ibe dealb of l'lof ..... Sedgwick 11 DOW filled .... 
Mr. T. McK Hugh... • ., 

B3 
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Downin~ Professor of :Med.j. 
eme ~Deputy of W. W. 
Fieber, M.D.). 

Profeesor of l\lmera1ogy (W. 
H. Miller, M.A.). 

Sadlenan Profeeeor of Me.
thematlcs (A. Cayley, M.A.). 

Professor of ZOOlogy and 
ComparatIve Anatomy 
(A. Newton, lIl.A.). 

professor of Experimental 
Phys'cs (J. Clerk Maxwell, 
M.A.). 

LENT Til:1UC, 1878. 

SUbjecta. PIaceA, Dal'. end lIou ... 

Materia Med.tca an4 Geern.\ Thera- Downing College, Ta., Th., 8.-
peUtles. 9 110m. 

Elementary Crys1alJ.ograph)' • 

Elliptic Function& 

Zoology and Comparative Anatomy 

Heat and Elastmity 

- Mineralogill&i Lecture Room, T .. 8. 
-12m. 

• New MUBeums, M .. W .. F.-12.M 
p.m. ' 

• New Museums, M., W., F.-l p.m. 

• Chemill&i Lecture Room, Tn., 'rh., S. 
12m. 

lteg1ns Professor of PhySIC - Pnnciples and PrsetlCe of rhYSlc • Anatomical School, M., W., t_ 
9a.m. )1, 

Professor of ChemIstry 

Professor of Anatomy 

Lowndean Professol' of As
tronomy (J. C. Adams, 
M.A.). 

{

Chemistry • -

• PractlcsJ Chemistry· 

{
-FracttcsJ Anatomy -
Anatomy and PhYBlology 

The Flgure of the EBrth 

~{ Chle:~ tect. Room, M., W., ~~ 
UmverBlty Laboratory,M., W., J't..: 

~af~:::: School, dally. t t i 
New Museums, Ta., Tb, S.-l p.JII~ 
New Museums, Ta., Th., S.-I~ 

p.m. 

Professor of l\lmeralogy • Crys1alJ.ography and Mmerruogy • lKmeral. Mus.,M., Tu., W., F., S 
Ipm. 

Professor of Zoology and 
ComparatIve Anatomy. 

Professor of ExperImental 
PhYSICS. 

EASTER TERlII, 1873 

Zoology and Comparative Anatomy • New Museums, M., W., F.-l p.m 

N __ M.,W ••• _,,/ Electrostatics and Electrokmetics 

LaC8S1&n Professor of lila- Hydrostatics, 
thematIes (G. G. Stokes, Optlcs. 

Hydrodynauucs, and New Museums, M., Tu., W., F., S. 
M.A.). 

Professor of Chemistry 

Professor of Botany (C. C. 
Babmgton, M.A.). 

DOwnIng Professor of MedI
cine (Deputy). 

Professor i)f Expenmental 
Phys",s. 

1 p.m I 

{

Chern. LocI;. Room, M., W., 11.~ , 

{ 
Chcuustry (Specml Departments): 12 m. ' ~ 
PractIcsJ ChemIStry - UDlversity Laboratory, M .. W., F.- : 

1 p.m. 'f 
- Bot. Lcct. Room, M., Tn., Th .. F... . Botany 

1 p.m. H 
Matena Med.tc .. &ad GenersJ There.- D~wnmg College, M., W., F.-9 &;-111 I 

pentics. ' , 
ElectromagnetiSIn - New MaseUms, M .. W., F., 12 ~ 

If 
35. In con8iderin~ the list of the scientific Professors' lectures. it must be remember'ed I 

that Pure and Applied Mathematics have for a lpng tim!! been zealously studied at Cam I 

bridge. The Mathematical Tripos was in existence long before the Classical Tripo& was 
estabhshed, and even after its establishment continued for many years to form tile chie 
road to academical distinction. These subjects are accordingly taught, at least in all their , 
ordlOal'Y branches, in every College. ~ The Mathematical Professors being thus relieved ) 
from all elementary teaching, therr lectures are devoted to some of the higher branche. , 
followed only by the more advanced students, and are not, for the most part, of a nature f 

to attract large classes. And, as the -information to be obtained in a professor's lecture 1 

does not come and ought not to come 10 a shape in which it is immediately availablt I, 
for rapid production in a written examination, it does not seem probable, considering the , 
keenness of the competition for high places on the Mathematical Tripos, that studentf I 
would be willing to interrupt their more direct preparation for examination by attend~~ f 

'numerous Courses of professors' lectures. Whether the influence which this examinatiOIl , 
exerts on the studies of the students may not be excessive, is a question which Seem! I 

to deserve the serious attentIon of the University. ' • 
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Insflruction provid~d by' the Colleges. 

36. In addition to these courses of instruction which are provided by the University, a 
certain amount of scientific teaching, available beyond the limits of individual Colleges, 
is given by certain Colleges which have combined into groups, as shown in the subJoined 
lists. These Lectures are open to the students of the respective groups I of Colleges, 
either gratuitously or on payment of a certain fee; but other Matriculated Students of 
the Umversity may attend on payment of a fee, or of an increased fee, as the case m!ly be. 

Subject. J,ectur ... 

MA~TICS. 
MIOHAELKAS Tmw, 1872. 

Analytic Geome~ • 

DrlI'el'ential Calculus • 

Solid GeOmetry 

RIgid Dynamics 
Statics 

• Mr. Caldwell 

Mr. Miller· 

" 
- Mr. Pine " 
" Mr. Stephen 

NATURAL SCIEIiCE. 

Chennstry. • , • 0 Mr. Lewis 0 

ComparatIve Anatomy and Physiology I Dr. Bradbl1ljl' 

LENT TIlIlm, 1878. 
DiJI'erentJa1 and Integra.! Ca.!culu. 0 Mr. Caldwell 

DrlI'. Equat. (one mdependent variable) 
.. .. (two or more independent 

variables.) 
Statics (advanced) 0 0 _ 

Dr·9ampion 

" 
Mr. ;Miller 

Optlcs 
Thermo-dyrumucs 

• Mr. P1l'1e 

Lunar Theory 0 • • 

Plane ADaJytlo Geometry (advanced)-
" Mr. Porter 

Mr. Stephen 

NATtllU.L SCIBllCE. 

Comparative Anatomy and PhySIology I Dr. Bradbury 
ChelD18try. • 0 - Mr. LeWIS 

EAsTu TIlImr, 1878. 
Elementary OptIcs 

Astronomy 0 

Hydro-mechanica 

Dynamics of a Partlole 
Newton, §§ L, IL, IlL 
H)'droatetJ.ca • _ 

Chemistry 
Boteny 

o Mr. CaJdwell 

o Dr. Campion 
• Mr. Miller 

- Mr. Pine 
o Mr. Porter 
• Mr. Stephen 

.' 

NA.TUBA.L SamNmo1. 

-, Mr. Lewis 
· " 
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l'Iaoes, DaY'!> aud Hours. 

" Corpus Cwti College, T., Th., S.
l lOcto 11. 

- S. PeteJ;'s College, M., W., F.-IO to 
IV , 

S. Peter's Collsge, T., Th., S.-IO to 
n. ' 

- Queen's College, Mo, W.,F.";"'l<O-to n. 
Corpus Christl College, M., W., F ..... 

9 to 10. -

; t Downing College, T., F.-9 to 10. ' 
o Downmg College, M., W.,' S_9 to 

I~ " 

Corpus Ch:l'lsti College, T., Th., S._ 
10 to 11. 

Queen's College, T., Th.-ll to 12. 
Queen's College, W" Th:-;ll to 12. 

St. Peter's Qo11ege, T., Th .. 8.,"':'10 
to n. ' 

o Queen'sColl_ge, M, W.,F.-IOtoll. 
Queen's College, T_9 to 10. 

~ St. Peter's' College, T., Th.-9 to 10. 
Corpus Chmtl College, M" W., E,'. 

-9 to 10. 

"/ Downing College, M., W.,F.-9to10. 
.. DOWDlng College, T., Th., S.-9 to IQ. 

o Corpus Christl College, T., Th., S.
. 10 to 11. 

o Queen's College, ~., Th., $.-1 1 to 12. 
S. Peter's College, T., Th .. S.-10 to 

n. 
- Queen's College, Mo, W., F.-9 to 10. 

St. Peter's College, T., Th -9 to 10. 
o Corpus Christi Co11ege, Mo, W .. F.-

9110 10. 

-I Downing College, T., F.--9 to 10. 
o DOWDIng College, W., 8.--9 to 10. 
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(2.) l.KcTun!ta IB TUB N ATUIW. SCIENCES. 

Open to Students of Trinity, St. John' .. and SIdney Sussex Colleges. 

MIOBAELI<A.S TIIRII, 1872. 
ElectriCIty and Magnetl8lll - Mr. Trotter 
Chemistry (mcludmg instruction in Mr. Main 

Practical ChemIstry). 
Pal"",ntology (the Protozoa a.nd Collen- Mr. Bonney 

terata). 
Geology (Prehminary matter and Petro

logy). 
II 

Bota.ny (Morphology of Pbanerog=) Mr. H,ck. 

PhYBJology of the Organs of Sense - Dr. M. Foster 
PhYSlology (practIcal) • 

LUT TBRJI', 1873. 
ElectriCIty and Magnet.tsm for Natural 

SCIences Tripos. , 
ElectrICIty and MagnetIsm for first part 

of Natural SCIences Trtpos,and speCIal 
eX8IIllDBtloll for the ordinary degree. 

Che.nnstry (includlllg practIcal instruc-
tion). 

.. 
Mr. Trotter 

" 
Mr.Malll 

Palmontology (the Anneloida) -
Geology - ,- -

• Mr. Bonney 

Elementary do. - - -
Botany (Vegetable H18tology and Phy-

81ology). 
Physiology of the Senses 
Practical PhySlology. -
Advanced PractlcellI1Btology r. - }Dr. M. Foster 

EASTER TElIH, 1873. 
Hest (advan..ed) - - -

,,(elementary) - - -
Mr. Trotter .. 
Mr.Mam ChemIStry (lIleludmg Pramleal ChemIS

try). 
l'almontology (the Mollusc.., &c ). - Mr. Donncy 
Geology (adva.nced) - • 

" (elementary). 
Bota.ny (Cryptogamia and Classifica

tIon). 
Biology (elementary) • - Dr. M. Foster 

Pia ... , n.". aDd noun. 

• Trmity Coll.gIl, M., W, F.-II. 
St. John's College Laboratory, T., 

Th.! S.-12. 
• St. Jolln's CoUO{!0, T., 'Th.-9. 

"I St. John's College, M., W., F.-I0. 

• SIdney Suese" College, 'r., Th., S.-
11. 

} Now Musenms. 

• Trinity Colloge, M., W .. F.-ll. 

• Trinity College, T., Th., S.-ll. 

• St. John's College Lnboralary, T., Th., 
S-12. 

- St. John'. College, T. Th.-9. 
5t. John's College, M., W., F.-I0. 

- St. John'. College, T., Th.-ll. 
SIdney Sussex College, T., Th. S.-

11. 

{

M., W.-l. 
New MUBe1lJIl Th.-lI. 

T.-ll. 

- Trmity College, M., W., F .-11. 
Tl'lmty College, T., Th., S.-l1 • 

- St. John's College, T., Th.-lll. 

• St. John's College, T. Tb.-9. 
St. John's College, M., W., F.-I0. 

- St. John's College, T., Th.-Il. 
SIdney Sussex College, T., Tb., S.-

11. 
- New Museums, M., T., W.-lI. 

37, The Inter.Collegiate Lectures on Pure and Ayplied Mathematics contained in 
list (1) by no means represent the whole of the teachlDg on those subjects given by the 

. Colleges. The lectures which the Colleges provide for their own students are not 
publIcly advertised. ' 

The students of Natural Science are at' present much less numerolls than those of] 
Mathematics, so that it is not probable that an individual College would establish lectures 
in a branch of Natural ScienC4l merely for its own students. Thus th, lists of lectures 
given may be taken as fairly representing the amount of teaching in,Natural Science 
which is given outside the Professoriate. 

These lectures for the most part are on the footing of ordmary College lectureH, but 
the position of the Trinity Prll!lector of Physiology closely resembles that of an UDiversity 
Professor. lJe is allowed by the University the use of a room in the New Museums for 
a temporary laboratory, and his lectures are open to all members of the University. 

(C.) COMPABlSON WITH; THE INSTRUCTION PROVIDED BY THE UNIVERSITY or BERLIN. 

38. In comparison with the lists of Professors and Lectures in the two Universities which, 
we hav~ given, we would place the following list of the Scientific Professors and Scienti1i.c 
Lectures in the University of Berlin. As this list does not include the lectures given by th., 
Faculty of Medicine, the prmcipal courses on Anatomy and PhysIOlogy are oot included) 
It may also be observed that the list conveys the impression that the or~aoisation of the 
instruction is in some respects incomplete; for example, while the S~pPJy of lectures in 
Chemistry may be said to be profuse, there is not a single lecture In the l'hilosophieaJ 
Faculty on any part of Electricity, theoretical or practical But, notwithstanding this ~nd 
some other obvious defects, it is impossible not to be impressed with the evidence which 
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the list affords of the abundance and vanety of the scientific teaching given in the 
University of B~rlin by Professors of' great eminence. We would particularly call 
attention to the fact -thfl.t the list mcludes not merely general courses adapted to the 
requirements of those students who are Interested in sCIence only as a part of a liberal 
education, but also special courses on subjects taken from some of the newe:st and most 
interestIDg fields of SCIentific inquiry; so that instructIOn of the kind most likely to 
develope a SCIentific spirit in the mind of the learnel, and given by the most competent 
teachers, is put wlthm the reach of every student. 

LIST of the SOIENTIFIO LEOTURES announced to be given III the UNIVERSITY OF BERLIN in the 
ACADEMICAL YEAR, 1872-73' , • 

Lecturer. , I,,' Days and Hours. I 

!l f I j ( 

MATHEMATICAL So.I.ENCES. 

WINTVR SEMESTER. 

Oct. 16, 1872-Mar. 29, 
1873. 

Prof. Kummer. 
Dr. Kronecker • 
Prof. Thom6 
Prof We.erstrllSS 
D •• poekhammer 

Dr. Hoppe 
D.tto 

Prof. Thome 

Prof. Forster 
D.tto 

Dr. T.etjen 

DItto 

• Theory of Numbers • '. 
Theory of .A.lgebr&lc EqU&tlOns 
Ddferenb"l Calculus 

- Theory of Ellipf,.c Funcbons· • • 
Select PortIOns of the Theory of Partiru. Du· 

ferenbal Equabons. ' 

M.; Tu., Th, F-IO'-ll. 
W, Th, &t.-ll-1 
M., Tu, Th., F.-9-10. 

, M., Tu, F_ll-l 
M, Th, Th., F.-9-lO. 

Analyt.cal Geomeby .1 • M., Tu., Th., F.-2-3. 
Integral Calculus • • • " M., Tu, Th., F.-3-4 
Selected Porl.ons of Analybcal MechllDlcs, par· ' W'J S"t.-9-10. 

t.cularly the Hamiltonian Theory. 1 

Method of Least Squares M., Tu., Th.-1-2. 
Selected POl bons of Celesbal Mechamcs • Tu.-12-1; F.-1-2. 

• DetermmatlOn of the Orb.ts of the HeavenlYI Tu J Th., F.-3-4. 
BodIes. 

• ExerOlses m AstronomICal Computations 

N ATUlIAL SCIENCES. 

• Twice.. week, at hours to be 
~l<ed. 

1'1'Of. Du Bo.s-Reymond· On Some Results of the Recent Developments Monday-6-7. 
of Natural SOlence. ' 

P.of. Poggendorff 

Prof. Helmholtz 

PlOf. Dove 
Pro£E.man 

Prof. Dove 
Prof Helmholtz· 
Dr. Warburg 

Dr. Sell· 

Prof. Sonnens.hem 
Prof. RllJIlJDelsberg 

Dr. Pmner 
Prof. Schneider· 

Dr. Liebermann· 
Dr. Oppenhe.m • 
Dr. PlUller 

Prof. Hofmann • 
Prof. Ramme\sbtllg 

Do. 
Dr. Lieborllll\llll 

Dr. OppenhllllU • 

Prof Schnlllder. 
Prof. Sonnenschem 

Do. 

8068f. 

General Hlstory of PhySlcs, from Gahleo to the Wed •• S.t.-11-12. 
Fresent T.me. 

• Theoretacal PhySlCS (uSlng the Elements of the M., W, F~~. 
Different .. l Calculus). 

Expeflmental PhySlcs ~ " ,Dauy, except 8aturOOy-I2-1. 
Terrestr.al Phys.cs; or, Mathematical and Ta., Th., F -11-12. 

Phys.cal Explanataons of Geograplucal Phe-
nomena. 

• Meteorology • Tue8OOy-6--7 
Acoust.cs and the PhYSlOlogJcal Theory of MUlllc M, Th J F.-3-4 
Theory of Heat • • • • M., Tu , W, F.-4-S 

• The recent History of Chemistry • Once a week, at an hour to . be 
fix • .d later. 

• The HIstory of Chem.stry 
The first part of InOlganio 

experiments) 

• Wednesday-6-7. 
Chem.stry (Wlth , Datly (the hour to he fixed 

later). , 
Theoretacal Chem.stry • 

• Orgamc ChemIstry, w.th speOlal 
Med.cme and Pharmacy. 

• Saturday-4-5. 
refe.ence to Datly, (except SaturdJl.Y)-8-9. 

• Organ.c Chemistry (second part) _ 
Orgamc Chemistry (Wlth experlDlents) • 

• Organ.c Chem.stry 

• Expeflmentai Chemistry • 
Chem.cal N .. ture of Mmerals 

• Chemical Prmc.ples of MetoJlorgy • 
Chem.stry and Technology of Dyemg 

• Four tunes a week. 
• Datly except Tuesday--s..s. 

F.ve bmes a week (hours to be 
fixed). 

Th., W~ Th.-9-11. 
- &turdays--5-7. 
• TWIce a week. 
• TWIce a week (hours to be 

fixed). 
&turday-4-S. • Poisons and the1l' Detecnon m the Body (for 

Medical and Pharmaceutacal Stud~nts). illus
trated by experunents. 

• The Orgamc Buses· • • 
ForenSl" Chenustry (w.th expenments) 

• Chemical Conrerences • 

c 

• &turday-8-9. 
• Three tlDlCS a week (hom s to 

be fixed). 
• HoUl'll to be fixed. 



Xltiv 

Lecturer. 

Prof. G. lWae 
Do. 

Dr Sodebeck -
Do 

Prof. Roth 
Dr. Kayser 

Dr. Loesen 
Do. 

Prof Beyrtch -
Do. 

Prof. Koch 

Prof. Braun 

Do. 
Dr.Kny 

Dr. AeeherBOn -
Prof. Gareke -

Do. 
Do. 

Prof. Peters 

no 
Dr. Gersteeek .... 

THIRD REPOBT OF THB ROYAL OOMJIUSI\ION 

Subject. Da,. ... dH ...... 

_ Mmeralogy 
- CrystaIlograpby • • -

MlDeraloglClIIl Topograpby of GennBDy -
MlDeral substances employed in the Arb! 
General BDd ehetmcal Geology • 
General Geology • -

Da.rly-ill-l. 
Sat.-IO-lJ. 

- Sat.-6-7. 
• F., Sat.-2-4. 
• TIl •• F.-~ 

Three times .. week (hoUl'8 to be 
fixed). 

• Petrography • M~ Tb~ F.-l 1-12 I Tu.-II-I. 
PetrographJcal ExercI ... on the DetermlDlltion of Th.-lll-l. 

Rook., m the Museam of the Academy of 
Mines. 

- Palreontology - Daily'(except Saturday). 10-1\. 
Geognosy (with speeml reference to the stra- W., F.-2-4. 

tilled rocks). 

_ General Botany (I e., HIstory of ilie Develop
ment of the Vegetable Kmgdom). 

SpOOlai Botany, on the Natural System, With 
special reference to Plants of Medrcmal and 
Eeonomical Importance. 

• Botameal Conference -
On the Anatomy and Development of Plants, 

WIth tmeroseopiC demonstrations. 
GeographJcal DlBtr1butlon of PlQnts 

M., Th.-6-7. 

Da.rly (except Saturdi>y)-3-4. 

F.-6-7. 
M., Th., Sat.-B-9. 

W., Sat......6-7. 
M.,F_9-11. _ Pharmacology-

Offiemal Plants - • 
Offiemalltesll1S -

- W., Th.-~; Sat.-9-lJ. 

Generaland Specral Zoology(with demonstrations 
m the Zoologiesl Museum). 

_ Comparative Anatomy -
_ General and Specral Entomology (With truero

SCOpIC demonstrations). 

MATBEJl:A.TICAL SCIBNOJ!s. 

Once .. week (hour to be fixed). 

Da.rly-I-2. 

Hours to be fixed. 
Three times 1\ week, nt hours to 

be fixed. 

SUllHEB SBMESTJ<R. 
Apnl 21-Aug. 16, 1873. 

Prof. KUDlmer -

Prof. Weierstrass 

Prot Forster 

Prof. Thome 

Dr. Hoppe 
Ditto 
Ditto 
Dr. Pocbhammer 

Dr. TIetjen 

DItto 

Professor Dove -
Prof. Helmholte 

ProtEnnan 

Prof. Poggendorft" 

Prot Hofmann -
Prot Rammelsberg 

Prot Schneider-

_ Theory of Curved Surfaces and Lines of Double M., Tn., Th., F.-tO-H. 
Curvature. 

Elements of Modern Synthetic Geometry - M., F.-ll-l. 
Use of Elliptic Functions m Select Geometncal M., Th.-ll_l. 

and MeehaDleai Problems. 
• SpherIcal Astronomy and Theory of !nstro- M, To., Th., F.-I-2. 

ments, WIth Astronomical ExerCIses 
_ Fourier's Senes - W., Sat.-9-IO. 

Integral Cal<mlus - - - M .. Til. Th., F.-9-10 • 
• _ Ddferentlal Calculus- and Theory of Series - M., Tn., Th., F_2-3 
_ Analytical MechanICS - - M., To., Th., 8a\.,-3-4. 
_ ElliptIC Funcuons - - - - To., F_6-7. 

Select Portions of the Theon ... of EIasttmty, W _10-12. 
and of Snrall OscilJauons. 

Correction of the Orblb! of the Heavenly Bodies M., To., Th., F_8-4. 
With Reference to the PertOI batloos. 

_ ExerCIses m AstronoInlcal Computations 

NATURAL ScmNCI!8. 

- TWice.. week at hours to be 
fixed. 

_ Optlcs. With Expenmental ml18trat!ODB M., F .-6-6. 
Expenmeotal PhYSICS - - M., W., F, 12-2, filnt.-II-12. 
Mathematical OptiCS - - - - W., Th., ~IO. 
Theory of Geogrsphlcal and Geogrsphleo Phy- W., Th., F.-!l-IO. 

swal Ohserv"~lons. 
_ PhYSIcal Geography 

- Orgame Chemrstry - -
Chemical PrmClpIes of Geology 
Second Part of Inargalllc Cheonstry 

_ Iron, NIckel, Cobalt 
Experimental !norganw Cbennstry 

- M.-9-11; To., W.,--10-12. 
- Onceawook. 
- 8,x tImes .. week. 
- Sat.-6-7 .. m. 
• Dally-8-9. 



Lecturer. 

Dr. Liebermann 

DI'. Pinner 
Do. -

Dr. Oppenheim-

Dr. Sell-

Prof. Sonnenschein 

Do. 

Professor G. Rose 
Prof. Roth 

Prof, Blltun 

Professor Koch 

Do. 

Prof. Petel's 
Do. 

Dr. Geuto.ecker 
Do. 

Dr. Mertens 
Do. 
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SUbJect. Days and Buurs. 

- Conference on the most recent Chenucal Investi- Twice a week at hours to be 
gations. ' 

Orgaruc ChemIStry (Elrst Part) 
- An8lytlc81 ChemIStry -

Inorgamc ChemIStry -
Inorgmllc Part of Pharmacology 

- Gener81 and TheoretIcal ChemIStry 
Chenuc81 TOXicology -
Chenucal Technology, 'With Experiments 

- Inorganic ChemIStry, With Expenments 

- Analytical ChemiStry (with exp~ ents ~ 

- Chenucal Conferences -

-I Outhnes of Miner8l0gy-
- Select Portions of GeologY' 

fixed. 
- Th., Sat.-lO-12. 
- Hours to be fixed. 
- . Da!ly-8--9. ' 

Three tunes a week at hours to 
• be fixed. 

- M.-ll-I2. 
- Sat.-12-2. 
- W., T.-I2-2. 
- Four tunes a, week: at hours to 

be fixed. 
- Three times a week at hours to 

, , be fixed. ' 
- Hours to lie fixed. 

! -I' M., W~ F._Ill-I. ' 
• \ TWIce a week: at, houl'S to be 

fixed, , 

-Ion the Natur81 System of Plants (With ocea- ",.--6-6. 
81on81 Botamcal excurSIons). 

Gener81 Botany (the Morphology and Physlo- DaIly-7-8 
logy of Plants), With Demonstrations m the 
Botamcal Gardens. 

-\ <EconoDllcai Botany (With demonstr&laons m the I Y. W ~5-7, p.m 
Botamc81 Garden). •• 

- Vegetsble PhYSIology (with experiments) - Tn., Th •• F • .....a-9. 
\ 

-I Gener81 and SpecJ8I Zoology (With RepetItions) -I' Daily-1-2. 
- Comparatlve Anatomy - - • Hours to be fixed 

- Insects BenefiCial or Injunous to Agriculture -' W., Sat -8-9. 
- The Morphology, Anatomy, Developmem, and Three tImes a week, 8--9. 

N atum HIStory of the Artlenlata, With 
MICroscopic DemonstratIons. 

- The Mollusca. of Germany - • W., Sat.-9-10. 
• Genel'a! and Special Conchology (With occasional M, Tn., Th., F.--6-6. 

ExcurolOns). 

,~------------~----------------------------------------------~~---
39. Besides these coW'ses of lectures the following arrangements for practical work 

were carried on throughout the academical year. . 
The Physical Laboratory of the University was open daily from 10 to 4 for practical 

work, under the dIrection of Professor Helmholtz. 
Theoretical and practical exercises in Optics, and other parts of Mathematical Pl:iysics, 

were conducted by Professor Erman in his laboratory, on Wednesdays from 11 to 12, 
and at other times to be &Fd upon later. 

Practical work in Chemistry, under the direction of Professor Hofmann, daily from 9 
to 5 (on Saturdays from 9 to 2). 

Practical work in Chemistry, under the superintendence of Professor Sonnenschein in his 
laboratory daily from 8 to 12 and from 2 to 6. 

Chemical investigations under the direction of Professor Wichelhaus in his laboratory 
(daily). 

Practical exercises in Organic Chemistry, under the direction of Dr. Liebermann. in the 
Laboratory of the Academy of Manufactures. 

A "Repetition" in Inurganic and Organic Chemistry, in the form of a conference, 
illustrated by experiments, by Dr. Sell (four times weekly). 

Exercises in Zoologl and Zootomy, by Prof. Peters. 
Botanical ID\'estigatlOns. under the direction of Profe~sor Braun. 
Anatomical and Physiological Investigations~ under the direction of Dr. Kny. 

. 02 
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Exercises on the determinRtion and description of plants, by Dr. Ascherson. 
In addition to the above there were, in the Wmter Semester :-

Repetitions in Organic and Inorganic Chemistry, by Dr. Pinner; and 
Introductory ExerCIses on the use of the Microscope, by DI. Kny. 

In the Summer Semester: 
Mathematical Exercises under the direction of Professors Kummer and Weierstrass 
Practical Exercises in Mineralogy, by Dr. Bauer. . 
Practical work in Botany under the direction of Professor Garcke. 
Botanical Excursions WIth Professor Garcke, and also with Dr. Ascherson. 

40 The Principal of Owens College and Professor Roscoe (in a Report which Wa~ , 
submitted by them to the ,ExtenSIOn Committee of Owens College, and which is given 
at length ID Professor Roscoe's Evidence before thIS CommiSSIOn) have made 80001\ 
important observations with reference to a 81milar list (that of the Bcrlin lecture!! 
for the Summer Semester of 1868). "It is unnecessary to say that we do not Bet 

Ev. Vol. I. .. forth this list of teachers and lecturers as a pattern for us to follow in Owellf\ I 
p.503 " College or in English Universities generally. We only desire to point Ollt and 

" emphatically to press the importance of the principle that the existence (in duh 
" proportIOns) Qf a plurality of teachers is an indispensable prereqUIsite both for breadth 
" and depth of instruction. Where only one teacher is charged WIth one leading branch' 
" of study, it is barely within his power to provide the sy~tematic teachmg necessar i 
" for pass-men; whereas, It; as in German Universities, several teachers lectur 
" concurrently on subdIvisions of a suq1ect, the' more advanced students have th 
'c opportunity of studying more thoroughly some one section of their subject. Th 
" teachers are also induced, by the' opportunity of lecturing on special subjects, 
.. engage in profounder investigatious; and thus that other aim of' University institution 
.. -the advancement of sCIence and the promotion of a learned class-is furthered." 

With the general tendency of these remarks we entirely concur; and a1thoug 
there is evidence to show that the scientific teaching at present supplied by th 
Universities has attained a high degree of excellence, 1'10 far as is compatible wit 
the limits withlD whIch it has been confined, we are, nevertheless, of opinion, tha i 
it is inadequate in amount, and that due attention has not been paid to tile prmcipll' 
that "the existence of a pluralIty of teachers IS an indispensable pre-requisite both fot 
" breadth and depth of instructIon." 

(D) PROPOSED ADDITIONS TO THE SCIENTIFIC PROFESSORIATE AT OXFORD. 

41. At Oxford the position of the Chairs of ExperImental PhiiosoVhy, of Chemistry, an4 
of PhYSIology furnishes conclusive evidence that some further subdIvision of the SUbject' 
must be introduced before the system of instruction can be regarded as havlDg attaineci 
that standard of perfection which we have a right to expect iu a great EnglisIi 
University. , 

42. The Professor of Exrerimental Philosophy has the duty of teaching the subjects o~ 
Experimental Mechanics, Sound, Heat, Light, and ElectricIty; and it is ImpOSSIble thaf 
anyone man should give courses of lectures with sufficient frequency on all these part, 
of Physics. In a School of Science in which the teaching is completely org/lOlzed l'f 
would be proper that in each year, or, at any rate, in each two years, an adequatt 
course of lectures in ,fach of thesE' subjects should be open to every student. With onli 
one professor to lectur~ in them it is impossible that the cycle can recur within four or 
even five years 4 

43. The extent of the subjects practically assigned to the Linacre Profe~sor of 
Physiology is also far too great. Upon him devolve, the duty of teaching the whole 
of the sCIence of Blologv, so fdf as the animal kingdom is concerned; the duties of 
the Hope Professor of Zoology being confined, partly by .. tatute, and partly by custom, 
to the care of the Hope Collections, and to lecturing on certain 'parts of invertebrate 
zoology which are not admitted as fundamental subjects into the UDlversity examinations, 
and which, consequently, are not taken up by students who have to pass those exam lUll>
tions. The imperative necessity for a division of the subjects of the Chair of PhysiologYl 
and at least for the separation of the Anatomy from the Physiology, has been urge" 
by the Linacre Professor, in his Evidence before this Commission, and also in a lettet 
addressed to th,. V JCe-Chancellor of the University of Oxford, which is prlUted at lengt' 

See Ap- in the Appendix to this Report, from which the following is an extract:- - f 
pendix T. " I will conclude by stating, in the third place, what, in the event of any large!-

" plan being brought under consideration for the rearrangement of the several Chalf' 
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" connected with Biology, should, in my opinion, be the divillion of, the subject. 1£ it 
" should be thought that the University should aim at developing the study of Biology 
" mainly in relation to the purpose of general as opposed to that of professional educatIon, 
" and should lay weight, therefore, mamly upon the anatomical and. morphological aspects 
" of the subject, It is still no exaggeration to say, that the subject, evel1 whea thus 
" limited is now far .too large to be entrusted to the care of any single professor., ,Two 
" profess~rs, one with the title and duties ofProfElssor of c.omparatlve Anatomy, Zoology, 
" and Histology, the other with that of Professor of Human Anatomy and Physiology and 
" Ethnology, ought at once to divide the field at present ili charge, of the Linacre 
"Professor. The scientific appropriateness and the economical advantages of combming 
" the subjects of Zoology, Comparative Anatomy, and Histology are sufficiently obvious. 
" Ethnology again, or 'Anthropology,' is a subject which, however vast and growing, is 
" nevertheless one which the Professor of Human Anatomy and Physiology in Oxford 
., should fairly be expected to deal with, if not from its historical and philological, still, at 
" all events, from its Natural History side. The development within late years of collec
" tions illustrating this latter aspect of Anthropology is no less remarkable than that of 
" literature treatlDg' of it from every POlDt of view; and the establishment in Oxford 
" of a professorship with such duties as those indicated would cause Stich collections, to 
" graVitate hither as being a place eminently fitted, by reason of the many and varIOUS 
" departments of human knowledge, as of art, of history, and of etmcs, represented withm 
" its precincts, to be a home for their pr€'servation Bnd utilization. But BIology would bear 
" still further division with much advantage. and a third Chair should be established to 
" represent and expound the Physiological as opposed to the AnatomIcal and Morphological 
" division of Biology. With thiS Chair the Professorships of Medicme and the duties of 
" teaching what has elsewhere been called the Institutes of MedlClDe might, I would 
" suggest, be combined.", 

44. We are disposed tu go further than the Linacre Professor, While agreeing with him 
as to the necessity of charging one Professor exclusively with Physiology ~ another With 
Zoology including the Comparative Anatomy of both recent and fossil forms; and the 
geographIcal and geological distribution of animal; and a thud with Anthropology and 
Ethnology; we must demur to the proposal to combine the Chair of MedICine WIth that of 
Physiology. The science of Physiology is more than enough to occupy the energies of 
anyone man, however great his abilities, and the Professor of Medlcme, as a practical 
physician, could not be expected to find time to keep up a real knowledge fIIf any science 
save that of MediclDe. 

45. We would further suggest that provision should be made for the instruction of those 
members of the Univ'erslty who are unable or unwillmg to undergo a complete techDlcal 
trainmg in Botany or Zoology, in the broad prmciples and large tvuths of BiolOgical 
Science. For the purposes of general culture an acquamtance with the principles of 
Biology is of more importance than a knowledge of special Physiology, Zoology or 
Botany, nor is it ofless moment that the Botanical, Zoological or PhysiolOgical Speciahst 
shall have acquired a familiarity With those pribciples at an early period of his caJeer. 
The establishment of a ChaIr of General Biology, with appropriate plactIcal mstruCtlOn, 
is probably the only means of attaming the obJect herc indicated. 

46. As a ChaiI' of Botany already exists, there would thus be five chairs in the depart
ment of Biology. But if, as we shall hereafter recommend, Oxford should undertake to 
furnish the preliminary scientific diSCipline which is necessary for the student of Medicme, 
it will become necessary to establish, in additIOn, a special Professorship of Human 
Anatomy. This ChaIr, however, we should regard as belonging to the Faculty of 
Medicine, and not to the Department of Biology. 

47. We do not think It would be necessary to requiI e complete academical residence froUl 
the Professor of Anthropology and Ethnology. A full course of lectUl es 011 these subJ ects, 
delivf'red once a yeal, would probably suffice for the requIrements of University students. 

48. AgailJ, in the case of Chemistry, it is of great Importance that the cycle of lectUJes 
should recur each )ear; but consideling the vast extent ot the ~ubJects \\hICh, m the 
present state of science, must be included in a chemical course, It is manifestly impossible 
that this should be effected by one professor. The courses have accordlDgly been hitherto 
chiefly biennial; and even with thIS extension of their duration, a large part of the sCience 
has inevitably been excluded from the syllabus. 

49. It is not less evident that the Chairs of Pure and Applied Mathematics are over
Weighted with the number of subjects assigned to them: It must however be remembered 
that the deficiency thus occasioned in the UmversIty teaching ofthese subjects is of less 
immediate consequence, on, account of the instluction in them which IS supphed by the 
Colleges. 

C 3 
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50. Without. therefore, attempting to decide what should be the ultimate organisation. 
the Scientific Faculty in Oxford, we are of opinion that arrangements should be made' ai' 
the earliest possible opport'.llllty for the establishment of two Professorships in Physlc[« 
and two in CheDl1stry, in addition to those alread., existing; for the redistribution of th : 
Biological subjects (exclusive of those assigned to the Faculty of Medicine) in such Il 
manner as to secure their being represented by five independent professors; and for th , 
addition of two Chairs, one, m Pure Mathematics and one in Mathematical Physics' 
Lastly, on grounds to which we shall hereafter refer, we are disposed to recommend th ,'I 
establishment of a Chaitof Applied Mechanics and Engineermg. 

(E.) PROPOSED ADDITIONS TO THE SCIENTIFIC PROFESSORIATE AT CAMBRIDGE 

Qu.466:/. 51. In the UniverSity of' Cambridge the whole of the Science of Chemistry in its n$ I 

vast extent is represented by only one Professor. We think that ChemIstry can not

l represented with any approach to adequacy by fewer than two Professors, a.nd tlia ' 
would furnish ample occupation for three. 

52. There are already four Professorships which are regarded as Mathematical, but 
should be remembered that the care of the Observatory has from the first been attach 
to one of these. Two of these professorships are by the original foundations in pa. 
astronomical, and the cale of the Observatory bas naturally been associated with 011 
of them. When it is remembered how totally different are the methods by which th 
results are amved at in Physical and Practical Astronomy, it will be seen that there f 
ample room for two Astronomical Professorships, especially if the care of the Observator ( 
is associated with one. The distribution which would abstractedly be the most desirab 
would evidently be that the care of the Observatory should be associated WIth the tene 
ing of Practical Astronomy and Geodesy, while the other Astronomical Professor shou 
represent Physical Astronomy. One of the Mathematical Professorships is express 
devoted to Pure Mathematics by the terms of its foundatIOn; and in the applIcatIon 
Mathematics to certaIn branches of PhYSICS other than Astronomical, there IS sufficlc 
occupatIOn for a fourth Professor. , 

53. As to ExpeIlmental Physics, the Jacksonian Professorship is denominated a Profcf.' 
sorship of Natural and Experimental PhHosophy, but the terms of the ongmal founda. 
tlon are exceedingly wide. The present Professor, following the direction given to tSd 
Jacksonian Pl'ofessor's lectures by hIS predecessor, lectures on Mechanism and tile 
Steam Engme. Such lectures are plamly reqUIred, whatever may be the designation fl£ 
the Profebsor who gIves tbem; but while belonging to general culture, they are impcr •• 
tively reqUIred from the student of CIvil Engineering. They do not at any rate fall undl: 
the head of Expenmental Physics, whICh, therefore, is at present represented by a sing 
Professor, except in so far as the lectures of some of the MathematIcal Professors mn 
be of an expelimenta\ character. ' 

54. We thmk that, conSidering the great range of subjects embraced in Experiment 
Physics, that subject and Civil Engineering could not be adequately reprcsented by Ie 
than three Professors. 

55. There IS at present no Professorship of Physiology, though the Trinity Prrelector or 
Physiology dlschargcs m great measure the duties of an University Professor. We think 
that a ProfessorshIp of PhYSIology ought to be established in a permanent manner, whic~, 
along with eXIsting professorships, would make four for Biological subjects, exclusive of 
the Regius and Downing Professorslnpsof Medicine; and, generally, that the arrangements 
of professorships as regards the Biological subjects should be rendered as complete as v.;e 
have recommended for Oxford. . 

(F.) ADJOINT PROFESSORS, DEMONSTRATORS, AND ASSISTANTS. 

56. Although the witnesses have been unanimous as to the necessity of strengthening 
the professorial sta~ they do not entirely agree as to the way m which thIS should 
be done. Mr. Pattison would increase the number of independent Chairs of SCIence to 
twenty or eveD to thirty. On the other hand, there appears to be a feeling that the 
priucIpal subjects should not be too much divided, although it is adrmtted that at 
present they are too much grouped together. 1 

57. It must not be forgotten that an increase in the number of independent Chairs would 
render it necessary for the UniverSIties to provide increased accommodatIOn in Jaboratorie~ 
and add!tional apparatus. With the view of utilizing to the utmost the existing appliances 
of this sort, some of the witnesses have suggested that the increase of the l'rofes'Klriate 
should, as far as possible, be provided for by an abundant supply of skilled assistants, 



ON SOIENTIFIO IN8TRUOTION, l!lTo" 

of demonstrators, and of, assistant professors, rather than by increased !numbers of 
independent lecturers. 

58. The necessity for skilled assistants and,for demonstrators of course made itself 
felt at a very early period, and though a. certain number of such assistant sand 
demonstrators have been, supplied, yet tbe need for an increase in the number of these 
subordinate offices has already become apparent. It may be mentIOned, for example, that 
at neither University IS any assistance of this kind at pres.ent afforded to t~e Chair of 
Geology, or to that of Botany. , . 

59. A Natural Science Professor should have, in tne first place, sufficient skilled assis
tance to relieve him from all mere drudgery in the preparation of hiS lectures. In the 
second place, he should have such further assistance as may be necessary to enable him, to 
carryon original researches. And, thirdly, althou~h no professor would wish to hand 
over the supenntendence of the practical teaching m his laboratories entirely to ,others, 
he should be enabled to discharge this duty of superintendence WIthout an undue 
sacrifice of time. The work should be done under the professor's eye, but its details 
should be entrusted to, competent demonstrators, avpointed by and responsible to him. 

60. So far there is a general agreement; but the question whether assistant professors 
should be appointed at all, and if so, bow far the dependence of the assistant professor 
upon the principal professor of the subject should' be carned, has given rise to some 
divergence of opiDion. ~ We bave already stated that we. regard as indispensable, the 
establishment of a certam number of new ChaIrs, to be mdependent of, and to take 
equal rank with, the eXisting Chairs. If the Universities are to become great Schools of 
Science, it is of the first importance to secure for them the permanent services of a very 
considerable number of scientific men of established, reputation; and we cannot perceive 
how'this obJect is to be attained otherwise than by offermg to such men, WIthout 
any reservation whatever, the same academic,!-I status which has hItherto been enJoyed by 
the University Professors. ' We consider, therefore, that in any extension of ,the Pro
fessoriate, this is, without doubt, the :first point to be attended to. , But we are a1so 
disposed to attach great weight to the suggestion that, in addition to the Professorships 

, representing the great diviSions of Natural Science; pniversJty Teachers, who might be 
termed AdJoint Professors or Readers, should be appointed to undertake the' instruction 
in special branches. It would be undesirable to place an Adjoint Professor in a position of 
complete subordination to tbe Prmcipal Professor of the subject; and it woul~ probably be 
very difficult to arrange any plan of partial subordination which could work satisfactorily. 
Weare, therefore, of opinion that the AdJoint Professors should not be regarded as 
assistants to the Professors, but should be responsible for the due discharge of the duties 
assigned to them to a Board or Council, appointed by the Umversity, and not to any 
indIvidual Professor. '. 

61. It is important that the Universities should be able to secure the.selvices of men 
who have shown their ability to promote science, and to become successful teachers of it, 
by offering them places, such as the Adjoint Professorships, which would give them an 
opportunity of distinguishing themselves; and, WIth this View, it is very desirable that 
as much independence as possible should be allowed to the AdJoint Professors, in order 
to make the appointments attractive to the best men. On the other hand, as It is 
obvious that the perfection of the means and system of instruction in the UniversIties is of 
primary importance, an organisation of, and control over, the courses of instruction would 
be necessary, as otherwise therE! might be an excebS of lectures in some subject~, and a 
deficiency in others. We are of opiDion that these difficulties might 'he overcome, and a 
sufficient amount of hberty combined with' systematic organisation, if, as we shall presently 
recommend, a Central Board, or Council, should be formed, representmg the Scientific 
Fuculty, and having definite functions With regard to the scientific teaching within the 
Universities. 

62. We may observe that the financial argument 1D favour of extendIng the Professoriate 
(Ilt least 1D the lirst IDstance) by the institution of offices not intended to take equal rank 
with the eXisting ChalTs, rather than by !Dcreasing the number of the Principal Pro
fes~O\ships, wIll probably lose Bome of its force when a careful estimate IS made of the 
diffhence which the adoption of the one plan or the other would make In the charge 
to be IUld upon the funds of the Universities. It is quite true that the emoluments of an 
AdjOint Professor need uot be so great as those of one of the Priucipal Profes~ors; and . 
thl\t to this extent there would be a saving. But whether an addItional professor of 
any subJct't be termed an Adjoint Professor, or whether his Chair be regarded as co
ordmute with the existmg Chairs, the difficulty would always remalD that If he is to 
be of any use at all he must be furnished with the neces.ary apparatus; he must 
havc II. room to lectw-e Ill, a room or rooms to work in, and the c1assdication of the 
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students will also probably require additional apace. Laboratories of chemistry, physIcs, 
and physiology haVe been already provided; it would, therefore, not be necessary to 
create a large establishment for any new professor. But it 18 certain that the only way 
in which the Universities can incre8.!lc the usefulness, at the same tIme that they increase 
the number of the professors, is by being ready to make, from time to time, such moderate 
additions as may hl' necessary to the buildings which they appropriate to science. 

II.-Duties of Professors. 

63. The duties actually assigned in the University of Oxford to the Scientific Professors 
are very dIfferent in dIfferent cases. The number of lectures required from any professor 
is not more than 40 or 50 in the year, 80 that, in the case of a professor who has no labora
tories to superintend, the duties of the office cannot be described as onerous, and might, 
perhaps, be increased without any disadvantage; but the case IS very different with the 
Professors of the three leading subjects of Physics, Chemistry, and Biology, whose time 
during the University Terms is almost entirely occupIed by their work as teachers. No 
doubt by supplying these Professors with more assistance than they at present have, their 
duties mIght, to a certain degree, be lightened; but the dIfference will, nevertheless, always 
remain considerable between a professor whose dutIes consist only in lecturing, and one 
who has also to superintend a great department in a scientific institution in which practical 
work is carried on. 

64. Tn thE' University of Cambridge the duties of the Scientific Professors are regulated, 
so far as relates to the general scope of the respective Professorships, by the terms of 
the foundation, but so fal as relates to lectures and residence, by Statutes made under 
the Act 19 & 20 Vict. c. 88. The University Statutes contain a proVision, to which we 
shall have occasion presently to refer at greater length, that the University shall appoint 
Boards for reviewing the· more important departments of study. The Statutes of each. 
individual ProfessOlship enact that it shall be the duty of the Professor to give lectures 
iu every yeal', and to order as well the subject of such lectures as the times and 
places of delivery, accordlDg to a scheme to be approved from time to time by the Board 
of Studies connected with his particular department, of which Board the Professor shall 
be a member; and that it shall be the duty of the said Board to 'provide that the subjects 
of the said lecturcs be determined WIth regard to the objects of each partiCUlal 
Professorship. 

65. The Statutes also prescribe a minimum amount of residence in the University. For 
the Mathematical Professorships the minimum prescribed by statute is six weeks in the 
Michaelmas Term in every year, and twelve weeks in the Lent and Easter Terms. In 
the other cases It is enacted that the University shall have power to determine from time 
to time, by Grace of the Senate, the time for "hieh the Professor shall be required t 
reside ID the University in every year, such time not to exceed eighteen weeks. IJ 
neither (:ase is there any precise definitIon of what constitutes reSidence. The minimum, 
determined by Grace has usually been fixed at eighteen weeks. It may be remarked , 
that the new Statutes have practically had the effect of abolishing non-residence on the 
part of tbe SCientIfic Professors, so that actually the question whether the minimum is 
satisfied, is not likely to ariHe. ' , 

66. Whde the Statutes throw upon the Board of Studies the duty of approving, or other
wise, the schemes of lectures of the Professors, the University has m a few instances 
prescribed a minimum. Thus the Professor of Experimental Physies is to deliver 
at lea$ one course of lectures in each of two Terms, the total number of lectures delivered 
in the whole year being not less than forty; and the W oodwardian Professor is to deliver ' 
at least one course of lectures in each of two Terms. . 

67. It bas been suggested that, in the case of certain professorships at both Universi
tIes, the functions of Origmal Research might be separated from dIrect instruction. To 
~ professor the duty of teaehing is a matter of daIly routlDe; wbereas, Original Research 
is a duty whicb belongs to no day in particular, and which is, therefore, very likely to 
be neglected in ~ompanson With the other. Nevertheless, we cann?t lee any just and 
sufficient reason, lD the case of the professorships, for a total separation of the two func
tions· and even Sir Benjamin Brodie, who has supported the VIew that some distinction 
should be made between offices appropriated to teaching and those appropnated to 
origiual research, would not have the separatIOn absolute, and would consider it' of 
importance that even a professor who~e c:hRlf will! fO"!lded chiefly with the latter view 
should be cailed upon to produce, from tIlDe to time, m the.ro~ of lectures, the resul 
of investigations in new departments of scIence. LecturlDg J8 not the only mode i 
which scientific instruction may be imparted. A professor who ~hould undertake th 
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direotion of a laboratory in which advanced students were to be trained in. the methods 
of scientIfic researoh, would be very far from holding 81 sinecure offioe, and would, be 
rendering the highest, as well as the most direot, service to scientIfio' eduoation. 

68. We have no doubt that fOf a professor the duty of teaching IS mwspensable, but 
we agree with the wltnes~es whom we have examined that Orl~mal Research is a no 
less important part of ,his functions. The object of an UniversIty is to promote and to 
maintam learning and science, and SCientific teaching of the highest kmd can only be 
successfully carried on by persons who are themselves engaged in oflgmal research. 
If once a teacher oeases to be a learner, it is difficult for him to mamtain any freshness of 
interest in the subject which he has to teach; and nothing IS so likely to awaken the love 
of SCientific inqUiry m the mind of the stndent as the example of a teacher who shows his 
value for knowledge by makmg the advancement of it the pfmcipal busmess of his life. 

69. It has been, to a certam extent, a complamt agamst the School of Natural SClelJce 
in Oxford that hitherto it has produced but very few' origmal workers. The complaint 
(if well founded) may, perhaps, be accounted for by the circumstance that the school 
has not been long in existence; but there can be no question that it is of the utmost 
importance to impress upon teacher~ and learners alike that one, and, perhaps, the 
chief criterion of success m the teachmg of science IS its leading to new dIscoveries. To 
promote this end the UniverSIties probably can do nothing more useful than to increase 
the number of persons' employed, under whatever name, in the teaching of science, 
taking cllre at the same time that while such duties are assigned to them as may prevpnt 
their offices from being sinecures, thE'y shall be left with time and energy enough to 
carryon original work. We consider this to be a pomt of greatimportancE'"and we should 
regret to see any scientific office whatever 'established In either of' the UniverSItIes 
Without its being understood that it is expected from the holder that he shall do what 
is withi~ his power, not ouly for the diffuSIon, but also for the increase of scientific know
ledge. 

70. It'has been stated in some parts of the evidence which we have taken, that the duties 
of lecturing and teaching which are required from the Professors are such as seriously 
to interfere WIth theIr lE'isure for origmal investigation, and a wish has, therefore, been 
expressed that the provisions of the Professorial Statutes as to the number of lectures 
to be given should be relaxed. We cannot concur Wltp, thiS suggestIOn. In estimatIng 
the amount of teachmg and lecturing which can properly be required from a PJOfessor, 
we do not forget that he IS expected to keep himself well acquainted with all the latest 
advances in some very wide department of knowledge, a task which, at the ~resent rate 
of scientific productiveness, is no light one. But, on the other hand, we cannot leave ont 
of sight that the University dutIes of a Professor last for only six months, and that 
he has thus the invaluable priVIlege of beIng master of his own time for fully one 
half of the year. It is, therefore, only reasonable that during the UniverSity Terms he 
should devote a fair proportion of his time to the work of teaching. And we feel it to 
be Ollr duty to say that, in recommendmg, as we have done, the foundation of a con
SIderable number of new ScientIfic Professorships, our intention is that duties of a very 
substantial kind should be attached to each of these offices, With a VIew to the establish-
ment of an efficient and complete course of mstruction. • 

III.-Appointment of Professors. 
71. The mode \U which the University Professors should be appointed has given rise 

to much discussion. It need hardly be stated that to secure a right mode of appointment 
is a malter of' the most VItal consequence; and thiS is strongly felt at Oxford and Cam
bridge, where the numbers of the Professoriate are so lImited that a single ineffiCient or 
unsuccessful appointment mIght cause very serious detriment to the whole system of 
instruction. 

72. There is a very general agreement that s ScientIfic Professor should be appointed by 
a Boal d constituted ad hoc; aud It may be mentioned that at Oxford the CliniC'al Professor
ship IS the only Scientific ProfessorshIp the election to which is now vested in the Con
vocation of the University. What should be the precise composltipD of an Electing Board 
is a very debateable questIOn. Sir Benjamin Brodie has expressed a decided oplDlon that 
an Electing BOJU'd should be composed entirely of men of science. "I, myself," he says, 
.. have come to the conclusion that by far the best mode of making SCIentific appoint
" !Dents is to make t~em by a 8m~1l board of persons who understand the special subject 
.. m reference to which the appomtment IS to be made, and the sort of board which I 
.. would suggest would be this: In the first place I would put two professors, say, of Qa.360J 
.. the subject in the University. I would begin with them; then I would put on 
,. the board another official person, another professor, for example, of some other 
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" University, to be associated with the two professors that I have mentioned, and woul(} 
" allow those three persons to nominate two other members of the board, indlVlduals 
" to \Ie selected not with reference to a particular professorship, but to be nominated 
" for Bome time prIOr to any appointment, men distinguished in science and emment 
" for their knowledge of the subject of the Chair. We have had some experience at 
" Oxford of this mode of constituting a board, and of the way in which it works and 
" 1 have come to the conclusion that it is a very good mode of making such appoint. 
"ments." A feeling, however, has been expressed by other scientific men that in certain 
cases the interests of science are more safely entrusted to a board in which some kind of 
neutral and bllSlUesshke element is represented; or at least that appointments made by 
such a board would. be above all suspicion of sCientific chqueisIU which might possiLly 
attach to a board consisting entirely of men eminent for their knowledge of tbe subJects 
o~ the Chair. Perhaps the gen.eral optnlo.n would be in favour of combining several 
different elements upon the Electmg Board, ID Bome such manner as that suggested in the 
evidence of Professor H. Smith; 

" Can you grve us your views as to how an Electing Board should be constituted ?-1 
" should certainly wish an Electing Board not to be a large one, so that there might be a 
.. sense of responsibIlity attaching to the individuals composing it. 1 should like to see 
" three elements represented upon It; first, the local sCIentific element, on account of the 
.. keen interest which scientific men resident in an University are Bure to take in thc 
" appointment of those. who are to be their fellow workers; secondly, I should lIke t ' 
" see the outSIde scientific world also represented upon such a board; and, thirdly I 
" should wish to see some impllrtial and simply bUSiness-like element also present. ' 
" board so constituted would, I believe, work well. A purely local board would be objec 
" tionable, on account of the difficulty of passmg over local claims." 

," Do you think that the Professors themselves should have seats in the Electmg Board 
" -1 thmk that one or two of the local Professors ought to he upon every board, but 
" dd not think that tbey should form tbe majority of any board. I ought to explai 
" that I should not wish to have one and the same Electing Board for all professorships 
" I should have different boards for dt/rerent groups of professorships." 

73. The evidence of Dr. RoHeston is to 'he same general effect; and we are dispose 
to concur in the view taken by ~hese two Witnesses. The preponderance in aoy electin 
board should unquestionably be given to the scientific element, which should 
represented by scientific men both withIn and without the University. The presenct 
of scientific men belonging to the UniverSity itself is eVidently necessary, not only becau, 
they are well acquaInted With the working of their own system, but also because the

1 are certain to attach the greatest IIDportance to the choice of the persons WIth who 
they wIll have to work, and on whose fitness the success of the work m which tb(' 
are themselves engaged in a great measure depends. The feeling of the Universitlef,: 
themselves would probably be adverse to the proposal that an Electmg Board should conslf\; . 
entirely of their own Professors. It IS not safe to allow any body of men to perpetuaff 
itself by co-optatIOn, however desirable it may be that it should have Bome share i~ 
the appointment of its new members. ADd since, at Oxford, the endowment of several " 
the Professorships has been in part obtained from the Foundation of a College, it would 
probably be thought right that in such cases the College should hav(' some voice in the 
Electing Board. • f ' 

74. Each of tbe Scientific Professorships in the UniverSIty of Oxford bas its own specJal 
Statute, assigomg the duties of the professor, and fixing (except in the case of the two 
Chairs of Geology and Mineralogy) the mode of appOintment to the office. A tabular 
statement of the different modes of appoIDtment will be found in tbe subjoJDed note. * As 

* Modes of appointment of Profeasors in the U nivers,ty of Oxford :- ; , 
1. RegIua Profcssorslup of Medicine -The Crown. I 

2,3. SawlllD Professorships of Geometry and Ast.ronomy ...... The Archbishop of c..nlerbury, the Lor, 
H.gh Chancellor of Great Bntsm, the Chancellor of the UWVel"8Ity, the BIShop of Londoll, the lieerelary 
State for tbe Home Department, the two Cluef Justices, the Cluef Baron of tbe Exchequer, the De ... 0 

the Arches, and the Warden of New College, taking rot<> the.r counsel the Vroe-Clumcellor .,r the UmveMty. 
4. The Sedleian Prof""",ralup of Natmal Phtloeophy.-Tbe Vwe-Clumcellor, the P"""'oK of Queen' 

College, the Pre9ldent of tbe R<oyal Soc.ety, the Astronomer Royal, &I1d, alternately. the Preatdent of MagcL.lm 
College and the Warden of All Sonis' College. • • ; I 

6. The Professorship of Botany and Rural Eoonomy~Tbe College of PhYSWUlOS. , 
6. The Professorship of Erpenmental PbiJosophy.-The Vice-Chancellor, the Warden of Wadbam eou.'8" 

the Savilian Professor of Astronomy, the Sedletan Professor of Nator&I P1nloeophy, and the Waynllete pro&,..., e 

of Chemistry. • t l 
7. The Clinical Professorslup~The ConvocatIOn of the Umverstty. 1, 
8,9. The Professora1ups of Geology awl MmeralDgy ...... Tbe Vwe-(,'banceJlor; no mode of appointment !!elf> 

provided m the Statute f t 
10. The Lmacre Professor of PhysioJogy.-The Vmtor ana the Wardea of MerIon College, the Pres''''-'''f I 

of the College of Physic ....... of the College of Surg ....... and of the Royal Society. 
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it is desirable, on the one hand, that the board appointing to any professorship should be , 
small, and, on the other hand, that, it should be mainly composed of persons well 
acquainted WIth the actual state of those branches of science which form the subject of 
the Chair; we are of oplDlon that in reconstItutlDg the electing bodies it would be 
advantageous to adhere to the precedent afforded by the existing Professorial Statutes, 
and to provide by separate enactment for the mode of appointment to each professorship; 
except lD any case in whICh it might be found that the circumstances of two or more 
ChaJl's were so' precisely similar ,as to render the, same electing body equally suitable 
to each. It would be natural that.the Dew statute of any chair should place OD tp.e 
ElectlDg Board, as the representatives of science outside the Umversity, the Presidents for 
the time being of certain scientific SOCieties, or the; holders for the time bemg of certain 
important scientific offices, such as that of Astronomer Royal or Professor at a sister 
UniverSity. Similarly,the representatives upon the Electing Board ofthe Scientific Faculty 
of the UnIversity itself might be either, the holders for the time being of certain' pro. 
fessorslups, or they might be persons nommated to serve on the Electing Board by the 
.. CouncIl of Science," which, as we shall, presently propose, might be organized within 
the University. Lastly, It would be in accortlan,u with acadenncal tradition that the 
UnIversity at large should be- represented by,the Chancellor or by the Vice-Chancellor, 
or, In ccrtain cases, by III person nominated by the College whlCQ. had contnbuted to lthe 
endowment of the Chair. ' I 

75. From a hst already given it will be seen that there are twelve SClentific'Professorships' 
in the Uuiverslty of Cambridge, exclusive of the two Medical 9hairs" The fOUl 
Mathematical Professors are elected, one by the Heads of Colleges, the otheli three by 
speCial boards.'" The eight remaiuing Scientific Professors are elected by the membersl 
of the electoral roll (with the addition, m one case, of a few pnvileged indlVldualst), ~hat 
is, mainly by the re.ident members of the Senate. I 

76. A Statute passed under the authority of the Act 19 & 20 Vict., c. 88. not only 
governs many of the eXlstmg professorshll?s, but also has been held to be bIDding m 
case of the endowment of pew professorships out of funds available to the University~ 
ThIS statute prOVides that' <I the appointment to every such new rrofessorship shallt 
.. be made by vote of the members ofthe Sellltte on the electoral roll.' , 

77. This mode of election has been much discussed, and is very generally disapproved of. 
The electing body consists mdlfferently of those who ale and those who are not speci~y 
acquamted with tbe subject to which the professorship relates. It is too large to meet 
together and elect by repeated scrutinies m case the votes should in the first mstance, 
be divided between several candidates, a circumstance which IS hable to render the election, 
a matter of chance. The electing body is so large that the sense of indIVIdual responSl, 
bility is enfeebled, and there is danger that consideratIOns of personal friendship may 
outweigh the claims of public duty; and such considerations are all the more hkely to 
intervene since so large a proportion of the electing body consists of residents. , 

78. On this point Mr. Bonney remarks :-" I think a change 18 very desirable., Though, Qu.5326. 
II the result of the electIOns that I have seen has always been that which the University 
" might be thoroughly satisfied with, I do not thmk that the body which elects is a good 
" one; It is too large. It is very difficult to get men fairly and well to weigh the attain. 
" ments of the candidate I they feel their individual responSibility to be &mall, and I 
" think it would be far better that comparatively small boards,' mainly composed of 
" persons experienced m the particular SCience, where the sense of personal responsibilIty 
« would be very great, should elect." In this opinion 'YI"e entirely concur; and we think 
that in the formation of any new Board of Electors, the reco=endations which we have 
made With respect to Oxford should apply equally to Cambridge. 

11. The Hope ProfessorshIp of Zoology -Tbe Hope Curators, viz., the V,ce-Chlmeelll,r, the two Proctors, 
tha RegIus ProfessOl' of MedICIne, the Keeper of the Ashmolean Museum, and two co-opted members. 

12 Waynllete Professorslup of ChemIStry.-The Chlmcellor of the UmVerBIty, the V,s,tor Imd the PreSIdent 
of Magdalen College, Imd the Pr6S1dents ot the Royal SOCIety Imd of the College of Ph)'SlCI""'" 

• Modes of appomtment of the Mathematical Prof ... ora 1D the Univ .... ty of Cambridge. 
'rhe LUC.SUlD Professor Ie elected by the Heads of Colleges. Tbe Boards for the other three are: For the 

PlUIDIt\ll, the V,ce-Chlmcellor, the Masie1'8l Qf TrlDlty, Chr,St'S, and Cams Colleges, and the Lucasum, 
LowlUlean, ruld Sadie .. &!! Profes.onr-u wther of the MIISters be Vi_Chancellor, the Master of St, John's 
aCll! ID his stead. For the Lowudean, the VI_Chancellor of the Umv .... ty, the Prestdentofthe Royal SocIety 
of London, the Pruwdent of the Royal AstronolDlcal SOCIety of London, the Astronomer Royal, BUd tho 
Lnc .. " ... , Pluw&!!, BUd Sadleru ... Professors. For the SadIw-iBU, th& VICe-Chancellor of the Uwver81ty, three 
1I • ...u. of ColIeges, to be elected by the persons on the Electoral Roll, Imd to hold office 88 long lIS they contInue 
to be Heads of Colleges, BUd the LnCBSlI\Il, the Pluw&!!, BUd the Lowudean Professors. 

t The Al'clIhlshop of Canterbury, the BIshop of Ely, the Members of ParlIament for the Uwverslty, and 
tho Pre •• denbi of the Royal SoCIety and of the College of PhVSlcl8lls are also electors In the case of the 
Woodwarth.w. l'rofe&lOl'liiup. • • 
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. 79. The opinion entertained as to the best conJ!titution of an electing body has been 
shown in a very substantial form by the regulations which govern those professorships which 
have been founded by bequest or subscription subsequently to the enactment of t.he 
general statute above referred to. Three such have been founded since the statute was 
passed, two by bequest and one by subscnption. it. matters not for our present purpose 
that they a.re not SCIentific. The model of the statute has in no instance been copied, 
but in every case the election h8.11 been vested in a small special board. 

80 We do not anticipate that any great difficulty would be experienced in carrying out 
thl< proposed alterations m the Professorial Statutes. .In the case of some of the Oxford 
rrofessorships the change in t.he mode of appointment could be made by t.he University 
Itself. acting with its existing powers; in other cases the consent of the College which 
had contributed to the endowment would have to be obtained; while in 8 third cla.qs of 
C81>eS the consent of the Queen in Council, or even additional Parliamentary powers. 
would be necessary. In the case of the University of Cambridge, we believe that the I 
consent of the Queen m Council to a petition of the University would in every case bel 
necessary and sufficient. 

" IV • ..,..Emoluments of the Professors. 

81. The emoluments of nearly all of the Professors in either University originally de.: 
pended upon ancient endo~ ments, and, with the exception of those of most of the Professors 
of Divinity, were of very small amount. In the coUrse of the last twenty years thee 
emoluments have been raised, and the average stipend of the Scientific Professors a 
Oxford is now a little above 500t. a year, and about 4501. at Cambridge, exclusive 0 
Fellowships, which may be held by professors under exceptional conditions. At Oxford 
a Fellow of a College who becomes a professor, does not thereby Rcquire the right 0 
holdmg his fellowship free from the restriction of celibacy, but he becomes eligible to 
fellowship free from this restriction, at his own or any other College. Two of the Scientifi 
Professors have been thus elected to fellowships; but no account has been takcn of thee 
fellowships in the above estimate of the avetagfO professorial stipends. At Cambridge 
Fellow who obtains a professorship does not as a rule vacate his fellowship by malTlage 
and a married professor may be elected to Iftfellowship. 

'82 It IS of great importance in the interest of the Univer~ities that these places shoul 
be such as to render them attractive to the most eminent scientific men that can be founti 
to take them, and it may be doubted whether the amount which has been named it; 
suffiCIent for the purpose. When an office is offered to a man, the duties of which are to 
form the business of his life, it is certainly right that the remuneration accompanying I 
should be such as to enable him to marry and maintain a f.mily m a suitable manner. 

83 Another point to which our attention has been strongly directed is tbe desirabilit 
in the interest of the Universities of obtainlDg retiring pensions fOf professors. Til 
system at present eXisting in both Universities is, that if a professor, from age or frotll 
declining health, should become incompetent to perform the duties of bls office, a certanl 
portion of his stipend is assigned to hIm by the University, and a Deputy Professor .'1 
appomted to dIscharge the duties of the office in the interim. As an arrangement intended 
to meet the case of temporary illness, this plan would appear to work well, but it dot'S 
not appear to be very suitable in the case of a long.continued incapacity from ill heallh 
or old age. It would beem desirable that when a professor is permanently disabll 
from discbarging the duties of his office, he should be superseded, and that a new electio 
should take place at once; and it is disadvantageous that the incoming professor should 1 
burdened With 8 payment to his pledecessor, because it is the interest of the Universit 
that the place when it is. vacant should be made as attractIVe as ;possible to candidates 
We should, therefore, wish to see a well-considered system of retirmg pensions Institut 
in the Universities, and we believe that this would be conducive, not only to the com£' 
of the professors themselves, but also, which IS of more importance, to the maintenanc 
of an uniformly high standard of instruction. l ~ 

84. There is but one quarter to which we can look (or the funds which would be necea 
sary in Older to introduce improvements in the directions which we have indicated. Th 
Uruversities themselves (conSidered as distinct from the Colleges which they contain) ar 
not very wealthy bodies. The Umverslty of Oxford is the richer of the two, but th 
funds at its disposal are almost completely appropriated, and there does not appeat ;t 
be any probabIlity of an immediate or rapid augmentation. The revenuell of the Colle:; 
are, therefore, the only available source for any increased expenditure for UniveI'8lt 
purposes_ To a certain extent the Colleges at Oxford have already contributed to, 
University, the increase that has taken place in the emoluments or the scientific· 
other proJessors having been derived almost entirely from their funds. At CamhriJ 
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the Colleges have contributed to the University by taking upon themselves 11: tax formerly 
defrayed by the University. It is not improbable that' further demands of the kind 
may be made upon the Colleges of both Umversities, nor are we led to suppose by the 
evidence before us that they would regard such demands as conceived in a spirit of hostIlity. 

85. It bas been sugcrested, and the proposal seems a very reasonable one" that the Colleges 
should annex fellow:hips to the professorships, ~he restrictIOn as' to celibacy being of' 
course withdrawn. ThIS has already beeu doue In a few cases, anq there would seem 
to be no reason why it should not be done in all. The advantage would be a reciprocal 
one because in most cases the CoJ.lege would be as likely to obtaIn a valuable member of. 
its governing body, as it would be by an election founded on a competitive examination; 
and on the other hand, the advantage to a Professor who becomes a member of one of 
tbe;e Corporations is very great indeed, and is not to be measured by the pecuniaTy 
advantage alone, as he thus acquires an increased interest· in the studiE!!! and business 
of the University, and increased opportunities of becoming acquainted With the require-
ments of the students. The evidence of Professor Fowler on this point IS deserving of Qu. 13,737. 
attention. 

86. At Cambridge there appears to be an unwillingness to allow a Professor to become, 
ex ojfiC'lO, a Fellow of a College; but, as already mentioned, nearly all the Colleges have 
accepted a Stat~te enabling a F.ellow who is a Professor to retain his fello,,:ship after tnar
riage and allowlDg the GovernIng Body to elect a professor, though married, to a fellow
shIp.' If this plan has the advantage of bemg more acceptable to the Colleges, it 
has the obvious disadvantage that the Univer~ity does not make the most of the money 
virtually bestowed upon it, since the uncel tainty of election to a fellowship might prevent 
an eminent man from standmg for a professorship for which, he' would have become' a 
candidate if he had been sure of holdmg a fellowshIp with it. ' 

v.-Proposed Council of S~ience., " , 
87. There is alieady more than on,e body, Within the University of Oxford which, to a 

certain degree, discharges administrative duties in connexion With science. The first of 
these is the Delegacy of the University )fuseum. ThIS body consists of the VICe
Chancellor and Proctors for the time being" and of si:$. othe~ persons elected by the 
Congregation of the University. No professor lecturmg wlthlOo the Museum is eligible as 
a member oftbe Delegacy, but all such professors have the rIght to be present at its meet
ings, as assessors, without a vote. The duties of this Delegac,Jr refer exclusively to the 
financial and other arrangements requisite to carry on the business of the Museum. Any 
proposal for new expenditure upon the Museum IS brought before them in the first 
Instance, and if approved of by them is passed on to the Hebdomadal Council, who have 
the power of rejecting or modifying it, as they may tlunk proper. But, as great weight 
naturally attaches to any mea.ure sanctioned by the Delegacy, the Hebdomadal Council, as 
0. general rule, do not Withhold their approbation, but submit the proposition of the 
Delegates to the Convocation of the UniverSity, With whom the ultimate deCision upon 
it rests. The Delegates of the Museum, howevel', have no educational functiousl and 
they have' no control of any kind over the teaching given by the professors. , 

88 The other administratIve bodies are of qwte recent, creatIOn. The Board of 
Studies of the Natural Science School was instituted by a statute passed only ,at 
the commencement of the year 1872. The SCientIfic Professors (with the exceptIOn of 
the two Savllian Professors) are ex officio members of the Board" which also contains 
the Examiners for the time being in the Natural Science School, and aU persons who 
have served 8S ~xaminers in the School WIthin the two years preceding. The duties 
assigned to this body are, to exerci~e a general supervision over the subjects of exami
nation iu the Natural Science School. They have no power of controlllDg many 
mannel' the courseH of instruction given by the professors, or of mterfering with the 
examinels in the conduct of any particular examinatIOn; but they may frame from 

. time to time regulntions as to the conduct of the examinations; and, wlthm the 
limits preSCrIbed by the University statute, they may Issue notices explanatory of 
the range of the subjects included in the examinatIOn, and may recommend tleatises 
to be studied in connexion With them. These powers they have already exercISed, 
ill publislung a complete syllabus of the subjects of examination in the Natural 
Science School, accompanied with a list of works to be studied. This list does not 
appear to have been dlawn up UpOR any uniform prInciple; no books whatever being 
recommended in some subjects, while ill others the list is so extensive that it can hardlv 
serve as a guide to the ordinary learner, though it may be very valuable to some 
ddvanc~d students. 
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89. The Board of ~t~dies of the School of Ma~hematical and Physical Sciences is ('om
posed of the two Savllian Professors; the Sedlelan Profussor; the Professor of Experi. 
mental Philosophy; the Examiners for the tiIpe being in the School; all persons who have 
served J? that capacity within. the two year~ precedIDg and three persons added by 
co-optation. The duties of this Board are sHudar to those of the Board of Studies 
of the School of Natural Science. The Medical Exammations are not under the super. 
vision of a Board. 

90. From the limited scope of the functions of these various bodies, as well as from the 
cons.tituti~n of the first of them, it is ev!dent that they cannot be ~garded as repre
sentmg, m any adequate manner, the SClentilic Faculty' of the Umversity. We are 
of opinIOn that the best mode of pro'ITiding for this important object would be to replace 
them .by a Single Admmistratlve Body, representing every department of SCience, and 
baving wider but still defimte powers entrusted to it. Without attaching any iInportanco 
to the name, we shall, for the purposes of the present Report, deHignau- this proposed 
admimstratlve body as "the University Council of Science." 

91. The duties of the Council would, we conceive, be two-fold-educatlonal and 
financial. 

92. If, as may be expected, the number of Professors and Adjoint Professors, engaged in 
the teaching of sCIence should hereafter be considerably increased, it would becomo 
indispensable that the arrangements for the discharge of their educational duties should 
be made, not altogether mclependently, but as the result of mutual agreement. The 
task of co-ordinating these arrangements would not always be an easy one, and would, 
we thmk, be most safely entrusted to a Council of Science. It would be of great 
importance that the supervision exercised by the CounCil should not assume even the 
most distant resemblance to a vexatious interference; but It should be carried at least 
to such an extent as to prOVide that the teaching ID the dIfferent subjects should be 
duly co-ordinated, so as to prevent, for example, II. plurality of courses upon one subJl'ct, 
while others equally Important were neglected. It IS impossible not to apprehend that 
if the teaching staff should become very large, some inconveDlenco might arise from 
a continuance of the almost unrestricted freedom at present allowed to a professor oj 
choosing the time at which be will lecture as well as the parts of his subject wbich he 
Will include in his course; and we cannot but think that some attention to united action 
in these respects is essential to the establishment of a School of SCIence which it 18 in
tended should be worked upon a large scale. 

93. A further educa.tional duty might eventually devolve upon such a body, that 01 
endeavouring to co-ordinate such scientific instruction as might be given within the 
Colleges with that given in the University. At the present moment, however, it must bE 
admitted thai this duty would be a light one, because the amount of such instructIOn, 
except so far as it is mathematical, whICh is at present given in the Colleges is so small ai 
to be in the last degree unlikely to interfere with that provided by the Umversity Teachers. 
But if, as may be hoped, the SCientific instruction given in the Colleges should recelv~ 
a considerable development, It would become very desirable that such a co-ordinatIOn 
should be attempted to prevent the waste of teaching power willch must otherwise ensuej 

94. The main financial duty of the Council of Science, would be one which now (withid 
a hmited sphere) falls upon the Delegates ofthe University Museum, that of taking into 
conSideration all applIcattons which require the expenditure of money for scientific pud. 
poses, and of determining whether such applicatIOns should be brought before the 
Umversity with the weight of their recommendation. It is difficult to see how, without 
such a prelnnmary scrutiny by a competent body, the demands of different IDdividuals 
and of various SCientific subjects can be dealt With by the University in an uniform and 
satisfactory manner. It would be desirable that the CounCil of Science should have ~ J 
disoretionary power of making grants, up to a certain moderate amount, in aid of origil1ll.1 
researches, or to obtain the temporary assistance of a lecturer. But in all cases in which 
1\ larger expenditure was required the consent of the University would no doubt have to 
be obtamed in the usual manner. 1 ) 

95. What the precise composition of the Council of Science should be, and within what 
limits its p6wers should be confined, are iInportant questions, which, however, we IllIJ.y 
leave to be discussed within the Umversity itself. It would probably be best that 
the numbers of the CounCil should be considerable, in order to ensure a fair repr 
sentatJon of all the interests concerned, it bemg intended that a great part of the wor 
should be done by Committees accordmg to the IIsual practice of Academical Delegacies 
If tins view of the composition of the Council should be adopted, all tbe Professors atl 
Adjotnt Professors mIght be made members of it e:c ojJicio; a certain proportion of non 
official members, elected possibly by the Congregation of the Umversity, being ad ~ 
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in order to represent the instruct10n given in the Colleges. The infusion into the Council 
of- Science of lIuch an elective element would tend to give the University at large an 
increased interest in the proceedings 0f the Cquncil; an<l, it would also proVlde a mode 
of admitting to the Council, n:om time to ~ime, a certain number o.f persons who, not 
happening to hold any academical office, might nevertheless be emmently fit to take 
part in its deliberations. It may be added that a Council, containing such a representative 
element would be more likely to deal successfully with the comphcated questions relating 
to the c'o-ordma-tion of University and College instructIOn. ' , 

96. With respect to bodies exerCising administrative duties in connexion With Science, 
the lUlrangE'ments of the University of Cambridge bear a strong general resemblance to 
those that have been now adopted in the Umversityof Oxford. The Museums and 
Lecture-rooms Syndicate at Cambridge is analogous to the Delegacy of the Umverslty 
Museum at Oxford, while tbe Board of Mathematical Studies and the Board of Natural 
Sciences at Cambridge answer to the corresponding Board at Oxford. , , 

97. The Museums and Lecture-rooms Syndicate is a permanent Syndicate, whIch, was 
formed in connexlon With the establIShment of the new"Museums.' All the members 
are appointed by Grace' of the Senate, and vacate their seats by rotatIOn, the retIring 
members not being re-eligl ble at that electlon~ There is no provislOn excludmg Professors, 
as at Oxford, and, in pOlDt of fact, the Syndicate usually consists in part of Professors, in 
part of other Members of the Senate. The Syndics have no, educational control, and their 
duties are mainly finanCIal. The University has bet apart 1,5001. a year to the main. 
tenance of the Museums, and out of thiS sum the Syndicate defray the oldinaryexpenses 
of management, on their own responsibility as regards smaller sums, subject to the sanction 
of the Senate ItS regards the larger. < , 

98. The UniverSIty Statutes made ,under the Act 19 & 20 ~iot. c. 88, after providing 
for the establishment of a Board of Theological Studies, enact that" the University shall 
I, appoint Boards for reVlewing the more important departments of study recognised In the 
" University, and reporting theleon to the Senate, which Boards shall severally comprise 
" the Professors and Public Lecturers, whose duties connect them With such departments, 

, "as well as such othel' person~ as may be determined from tIme to time by Grace of the 
" Senate; and it shall be the duty of such Boards to consider the schemes for lectures 
" submitted to them in every year by such Professors and Public Lecturers, and to 
II' approve of the same, or to remit them from time to time for further conSideration or 
" revision, With amendments or alterations therein." , 

99. In accordance WIth this Statute the UniverSIty has appointed among others (1) a 
Board (If Mathematical StudIes; (2) a Board of N at11ral SCiences; to which, in consequence 
of its close conneXlOn, in many respects, with the Board of Natural Sciences, we must add 
(3) a Board of MedICal StudIes. These Boards are compo·ed, first, of certain Professors 
as required by the Statute; secondly, in the case of the Board of MathematICal Studies, 
of the Moderators and Exa.mmers of the current and two preceding years; and. in the case 
the two other Boards, of the Examiners of the Cllrrent and last precedIDg years; and, 
thirdly, of a certalD number of membels appointed by Glace of the Senate, who retIre 
by rotation. • 

100. So far the machinery for co-ordlDating the lectures of the different Professors appears 
to be complete; but it may be questioned whether the proVlsions relating to the Boards are 
not too stringent. and, consequently, not easIly carried out. It, seems probable, ther~ 
fore, that additional provisions will be required for securmg greater regularity and UDlty 
of action, and should any considerable modIficatIOns appear desirable, we are dIsposed, 
for the I'easons we hltve given above. to recommend the estabhshment of an University 
Council of Science at Cambridge, similarly constituted and with SImilar powers to that 
which we have buggested for the University of Oxford. . 
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IlL-THE SCIENTIFIC INSTITUTIONS WITHIN THE UNIVERSITIES 
OF OXFORD AND CAMBRIDGE. 

I.-Oxford. 

101. The following scientific Institutions exist within, or in connexion with. t'he University 
of Oxford :-The UDlversity Museum, the Clalendon or Hyde Institute, the Botanical: 
or Physic Garden, the Radcliffe Library, and the Radcliffe Observatory. Of theRe, the' 
last two do not belong to the University, but are under the absolute control of Dr. Rad
cliffe's Trustees. The University Act of 1854 has however gIVen to the Radcliffe Observer 
the status of a Professor WIthin the University, and has so far recognized, gre&tiy to thej 
&dv.an~e of the UDlverslty, the connexion between the Radcliffe Observatory and the; 
University. 

102. It is unnecessary to say that the Bodleian Library is as invaluable to the scientifi 
as to the literary student. Bnt, as it is not exclusively, or even princip&lly, a sCientifi 
institution, we have not included it in the preceding enumeration. 

103. The evidence of Dr. Adand contains an interestin&, acconnt of the movement whic 
led to the erection of the UDlversity Museum. From hiS evidence and that ofProfesso 
Price, it appears that a large sum, amounting to nearly 85,000/., was originally expended i 
the purchase of the site, in the erectIOn of the building, and in providing a certain propo 
tion of the nttings, and that smce that time further sums, amonnting in the whole 
nearly 15,0001., have been expended upon the completion of the internal arrangemen 
and on addlttonal fittmgs. 

104. The collections at present compnse (1) A cabinet of Pathological Anatomy, form~ 
by the present Regius J?rofessor of Medicine, to whICh has recently been added th 
Collection of Schroder Van der Kolk, which has been purchased by the University! (2) 
Collection of Comparative Anatomy and Physiology; (3) A Collection of Zoolog 
includmg the extensive Hope Collection of Invertebrate Zoology; (4) Collections 01 
Geology; and (5) ofMmeralogy. . 

105. Continual additions are bemg made to these collect.ions; but even in their present 
condition they may probably be descrIbed 3S adequate for the ordmary requirements oi 
students, while in some directIOns they are sufficient for the purposes of the mo.t 
advanced investigators. As Instances of thiS larger development may be mentioned the 
Craniological collection formed by Professor Rolleston. and meluded in the collection 
of Comparative Anatomy and PhYSiology, the collection of Saurian remains 1U the 
department of Geology, and, above all, the Hope Collection of Invertebrate Zoology. t 

106. A great part of the collection of Comparative Anatomy and PhYSiology, is the 
property of Christ.Chnrch. and has been lent to the University on condition of its being 
freely accessible to members of Christ-Church. 

107 It appears from t~e evi~ence that the space in the ~useum which can be devoted 
to the exhibition of specImens IS almost completely occupied. 

108 The Laboratonesfor Pathology and Physiology, and Chemistry, which surround t£ ' 
central court of the Museum. are described as just suffiCient for all present requirements 
Sometimes, however, there IS a little difficulty \D findmg room for all the students wh 
want places in the practical laboratory of Chemistry. The rooms originally appropria 
fOI' PhysICS, which, however, were very inadequate for the purposes of that branciJ.!o 
Science, have, since the building of the Hyde InstItute, been placed at the dispo~at c) 

the Professol' of Chemistry, and It is in consequence of this accession that tlk space allottet 
to Chemistry has become sufficient for immedIate purposes. The Laboratory attache 
to the Department of MediCIne is at present chiefly used by the Deputy of the Reglll 
Professor of Medicine for sanitary investigations, such as analyses of water, adulter 
food and the like. The Physiological I,aboratories, though sometimes overcrowded, ma 
in the main be described as suffiCient for the present, because certain parts of th 
instructIOn are given in the central court, where a conSiderable number of the specimen 
are placed. . 

109. Some of the architectural peculiarities oBhe Museum have, perhaps, rendered i 
original construction, and its present maintenance, more costly than they might hav 
been. The expense of warming th~ w:eat ~ntral court, roofed as it is. with glass, 
very considerable, and the cost of hghting It would be 80 great that thIS part of t 
building is not used at night. It has also been found that the repairs of a buildin. 
constructed as it has been, are likely from time to time to be very heavy. Care, h 
ever was taken in the onginal design to provide for the possibihty of future extension 
the 'back ot the bUIlding having been left in an unfinished state, 80 that wpenever t 
neceq,ity for extension shall arise, as it must at no very distant period, it can be cankj 
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out witbout any great cost, and without interfering with the architectural arrangements 
of the building. ' , , 

11 O. The Hyde Institute fot Experimental Philosophy was built by the Clarendon Trus
tees out of a fund amounting to about 12,0001., whICh had accumulated under the provisIOns 
of the will of Henry, Lord Hyde, who med in li53, and of' which the orIginal 
destination was to found a Riding School. j The building, when completed and fitted up, 
was made over by the Trustees to the UDlversity. The whole sum of ] 2,0001. was 
expended upon the buildmg anti the fitting!!, so that the cost of maintenance and of 
proVldmg apparatus devolves entirely upon the University funds. The most minute 
attention to all the details or the bUilding was given by the present ,Professor of 
Expenmental Philosopby, and the resuJt is described by persons competent to 'judge, all 
enunently satisfactory.' The Institute, though separate from the Museum, is close to it, 
and is connected with it by a covered passage, so that no time lit lost by students in 
passing from one department to another. ' ' 

111. We think it necessary 'to call attentio~ to the condition of the Cabinet of PhYSIcal 
Apparatus placed in the Hyde Institute. The University granted, when' tbe' presen't 
Professor came into office, a sum of 1,0001. in aid bf the formation of such l!. cabinet, and 
there is in addition a benefaction, conferred by Edward, fifth Lord Leigh of Stoneleigh~ 
High Steward of the University, who' died in: 1786; which is ~ entirely appro. 
priated to this object, and whicli"now amounts to 90-1.< a year.' But the collection 
of apparatus existing' at the time when"the University grant was made was extremelj 
antiquated and imperfect; and those who are acquainted with tbe costlinesS. of physical 
apparatus when made with the precision which the accuracy of' modern) observations 
requires; and also with the number and variety' of the instruments 1vhicli are nedessary 
for experimental work in' tbe many different 1Iciences included: 'under the name of 
Physics; will have no' dlfficulty in conceiving that this amount has not been fonnq 
sufficient to establish a really satisfactory or complete Cabinet. ' A comparison o( the 
apparatus in the Hyde Institute with that at the College de France br" the Ecole 
Poly technique m Paris would serve to show how much more must be done with 'the 
Oxford collection before' it can 'be regarded as worthy either of the 'building in which 
it is placed or of tbe University to which' it belongs. ' ' 

112. A collection of scientIfic Books has been obtalDed for the purposes of the Museum, 
without any cost to the University, through the wise liberality of the Radcliffe Trustees, 
who have allowed tbeir Library to be transferred from its former place in the Radcliffe 
Dome to the Museum, placing, at the same time, the Radcliffe Dome at' the disposal 
of tbe' Bodleian to be used as a Reading' Room! A great advantage has thus been 
secured, both for tbe Bodlemn and for the students at the Museum;' an advantage whIch, 
so far as the 1,ltter are concerned, has been turned to the best account by the Radcliffe 
LibJ'arian (Dr. A cland), who has arranged a well-selected Students' Library in the ReadIDg 
Room, which also contains all recently purchased "Works, and a large collection of scientific 
periodicals. It is, perhaps, to be regretted that there is at Oxford no'students' lendmg 
lillrary except a very imperfect' one of small extent which has been formed by the 
Ashmolean SocIety. It would be a great' additional benefit to the Students of Natural 
Science if, under certain conditions and with proper exceptions, books were permitted to 
'be taken from tbe Radcliffe Library, as is at present the case with the Umverslty 
Library at Cambridge., ' 

113. The annual cost of the Museum, including the Hyde Institute, hut not includmg 
the RadclIffe Library (the cost of which IS entrrely defrayed by the Radcliffe Trustees), 
amounts to 2,4511. Of this 3761. is defrayed out of certain trust funds - the Aldrichian 
Fund, the Tomlins Fund, the Hope Fund, and Lord Leigh's Fund. The remainder 
constitutes a charge upon the yearly income of the University. The annual expenditure 
is distributed as follows: for thll Chemistry Department, 6261.; for the Physical Depart
ment, 6551. i for the Department of Zoology, 85t.; for the Physiological Department, 
gOI.; for General Purposes, 9951.; but, as a large proportion of the expenses of the 
Physiological Department and of the Zoological Department are defrayed under the item 
General Purposes, this statement can only be regarded as 'giving precise information 
With regard to the Departments of Chemistry' and Physics. ' 

114. The fees charged to the students in the laboratories for practical wQrk, are as follows: 
m the Department of Physiology. two guineas & term; in the Departments of Chemistry 
and of Physics, three guineas a term in each. The fees for lectures are ID every case 
small, and many of the courses given by the • professors are entirely gratuitous. The' 
~xed saJ~i!ls of the, Demonstrators and Assistants; but ~ot those,of the Professors, are 
mcluded In the above gross expenditure of 2,451? a year. , 
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115. The present condition of the Botanic Garden requires, and we have no doubt 
will receive, the immediate attentIOn of the University. 

The Garden was founded in tbe year 1622 by: Henry Danvers, Earl of Danby, and 
is said to be the oldest in the country. The Professor states: "The total area is 
" under five acres, but that includes a great deal of ground which is made no use of at 
" all for growing pla.nts; it contains also the Professor's residence and the l1bro.ry, 
.. the museum, and the herbarium." . 

"For the purposes of teaching, it IS necessary, certainly, tha.t we should have a 
.. garden of moderate sIze. I beheve that a large garden is not required, but it should 
.. be a larger one than we have already. I beheve also that we ought to have a IJrge 
" number of herbaceous plants, which are easy to keep up at & small expense. We 
.. ought also to have a large area covered with glass, but these houses ought to be low. 
". • • They would not be expensive to keep up, while they would be cheap to bUIld 
.. and cheap to keep In repair, and they would grow a great number of ple.nts for us." 

" FinanClallY,it,is In a bad condition. The kee'ping up of the garden has cost hither
" to considerably more than there are funds fO! Its maintenance, or, rat.ht'r, I ought to 
" say, it has done so up to the prescnt time, for there has been a considerable inclease 
" of nearly lOOt. a year, which would, under ordmary circumstances, be sufficient for 
" all purposes; but owing to the great rlse in the cost of labour and in the price of 
" coal, particularly the latter, I am afraid .that that sum will be eaten up, and we shall 
.. have nothing left for *Il repaIrs of th~ garden without further grauts from the 
.. University." , , 

The state of efficiency of the garden for the purposes for which it was founded .. is 
" at present very bad. The gardens 'contain a large number of plants, but they are 
" in very bad order, o~ing to the want of larger houses and more room. The gardens 
" and houses are very small fO! the number of plants which we have got crowded into 
"them. The houses also are in exceedingly bad repail', and in some cases they 
" are absolutelY' falling to pieces." ' ' 

. The Herbanum contains (besides ancient collections made previous to the time of 
Linn reus, and now kept separate in order to illustrate tlte history of Botanical Science) a 
BritIsh Herbarium, intended as an herbarium of reference for students, and a General 
Herbarium, the /?ift of the late Mr. FieldlDg. This herbarium IS described as being now 
in a good conditlOn and as being olle of the largest and most valuable in England, 
after those at Kew and, in the British Museum, The cabinets in which it is placed 
are, however, "bad, and utterly unsuited for the purpOSE'S to which they are applied." 
It is now bemg rapidly arranged, and the post-Linnrean collections are being incorporated 
with It. The museum, containmg collections of such parts of plants as cannot con
veniently be lUcorpOlated 'l"ith the herbarium, is in a bad condition, owing to the ravages 
of insects, and ,is I!O ill lighted as to be almost useless to students. The Professor 
thinks" it ought to be entirely remodelled." The lIbrary is "a very good one indeed, 
" but it cannot be made of much use at present, at least not nearly of the use of which 
" it ought to be capable, because it is separated from the Museum and from the 
" Herbarium by the whole length of the garden; consequently, If you want any books 
" at all to compare plants with, you have to go right through the garden to get them. 
" It ought to be placed under the same root with the Herbarium and with the Museum, 
" in order to make it really useful." It further appears from the Professor's evidence 
that it ~s under the con~lderatJon of the University whether the garden might not be 
remol'ed to the P31k, where It would be in the immediate neighbourhood of the 
University Museum. Tbe cost of putting the present garden into good working order 
is estimated at between 3,0001. and 4,000/.; the cost of removing would, of course, be 
greater. i 

116. We print, in the A ppendix to this Report. - a yaper transmitted to us by the: 
Rev. R. Mam, the RadclIffe Observer, contaming an outllne of the history of tbe Radch~ 
Observatory from its first foundatIon, in 1771, to the present time. From thiS paper i~ 
appears that the expenditure for the year 1870-1, which may be taken as an average! 
year, amounted to 1,265/. 8s. 5d., and that ~he present staff' (which bas never bee,ll 
exceeded) consists of the Observer. two ASSIStants, and one Computer. WIth thlll 
lImited staff, Mr. Main has provided (1) fot the prosecution of regular meridional 
observations of .stars and certain planets; (2) for the tolerably constant use of the 
heliometer; (3) for the prosecution of the system of photographIC meteorology, i~ 
addition to the usual eye observations.of standard instruments; (4) fo~ the regula 
reduction and publication of the Observa!i0ns. The v~lume of observatlous annual] 
published by the Radcliffe Trus~ furnIShes ample evulence of the great amount 01 
successful work that is done at thell" Observatory. J 
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117. 'The duties of the RadcliJfe Observer are not educational, although the present 
Observer has at all time& shown the greatest willingness to a~mit advanced and meri~ 
torious students to the benefits of practical instructIOn withiJ the Observatory., Indeed, 
the great su('cess of the InstitutIOn dates fi'om the time when the offices of, Radcliffe 
Observer and Savilian Professor of Astronomy were !leparated from one another; 
although, in consequence of th'e separation, the Saviban Professor of Astronomy waS left 
but poorly supplied With instruments for educational' purposes, and With none whatever 
suitable for research. The PlOfessor states,· however, that the University has recently -AppendIX 
granted the sum of 2,5001. for the purchase of a l'efiacting telescope; of 12finches III. 
aperture, and for the erection of a suitable building to contain it; and that, at a. still, 
more receub period, MI'. Warren De La Rue has offered to the University "hIS well 
" known reflecting telescope, together with all it& valuable appur~enances, including 
" among them no less than four mirrol's, each I excellent of its kind, besides all the 
" mechanical means necessary for 'the most accurate grindmg, polishing. and testing, 
" after Foucault's method, of large mIrrors and object glasses;" so that the defiCle~cy 
of appliances, under which the study of Astronomy at Oxford has hithelto laboured, may 
be regarded as on a fair way to be completely .emedied. I , 

118. The general impreSSIOn whIch has been made upon us by the evIdence relating to the 
Scientific InstitutIOns at Oxford IS, that the University Itt'recent times has acted with greae 
liberality to Natural Science, and has shown the utmost Willingness to recognize its 'cl~ims 
liS So great branch of educatIOn. But consldering the great' position so justly allo~ed' to 
our ancient UniversIties, and the great opportunities' of 'usefulness which their wealth 
and their prestige confer upon them" we thmk it would be a. matter of' regret if they 
should allow their Scientific Institutions to fall short of' that 'standard (If excellence 'which 
has been attained elsewhere; and we are obliged to say that although nothing cani be 
more admirable, in many respects, than the a,rrangements of the Oxford Museum, as far as 
they have yet been carried, yet that m extent of appliances, and in completeness of range 
even for purely educational purposes, they are at the present moment far outdone by 
many Institutions upon tbe Continent of Europe. 

II.-Cambridge. 

119. The following Scientitic Institutions exist within, 01 in connexion with the University 
of Cambridge :-The Botdnic Garden, the Observatory, the Cambridge Philosophical 
Society, the Woodwarclian Museum, the New Museums, and the Physical Laboratory. 

120. The Botanic Garden was founded by the Rev. Richard Walker, D,D., in 1762. 
The original site having been deemed unsuitable, both from size and position, a new garden 
was many years ago formed, a little outside the town. It is managed by a permanent 
Syndicate. The old slte IS partly occupled by the NlIw Museums and lecture rooms. 

121. The Observatory was erected in 1822-4, at an expense of upwards, of 18,0001" 
about one-third of which was raIsed by subscriptIOn, and the rest was granted out of the 
Universit;r, chest. The transit instrument bas recently been replaced by a very fine transit 
circle. 'lhele is also an excellently graduated mural CIrcle of 8 feet diameter, and a 
large equatorially mounted refractor of nearly 12 Inches aperture, the gift of the late 
Duke of Northumberland, Chancellor of the UDiverslty. The other instruments need 
not be en)lmerated. The care of the Observatory was formerly attached by Grace of the 
Senate to the Plumian Professorship, but has now been attacbed to the Lowndean 
P.rofessorship. The observatIOns made lit the Observatory are regularly reduced and 
published. . 

12~. The Cambridge Philosophical Society was established in 1819, and obtained 8. 

charter in 1832. Though au independent corporate body, it has from the first been closely 
connected wi.th the University. It was originally estabhshed by members of the 
University, and the charter provides that the fellows shall be graduates of the 
University. It pubhshes Transactions, which form a convenient vehicle in which 
members of the UnIVerslty can make known their ongmal investigations to the 
scientific world. Eleven volumes of these important Transactions have already 
appeared. The evening meetings afford opportuDity of' scientific discussion and of 
making known anginal investigations, even though they may not afterwards be 
published in the Transactions. A few years ago the Society parted with its house, on 
being permitted hy the University to occupy Wlth its library a room In the New Museum. 
The evening meetings are held in a lecture room ID the same building. A fine collectton 
of stuffed British birds and one of British insects, formerly the property df the Society, 
have been given by the Society to the University, and now form part of the Zoological 
Museum 
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123. Ten years ago the geological and mineralogical collections were contained in two 
rooms under a wing of the University Library. A building on the side of the old Botanic 
Garden contained a single lecture room, whICh was used by the Professors of Chemistry 
and Botany and by the Jacksonian Professor. An adJacent room served as a laboratory 
for theProfessor, but there was no students'laboratory. The botanical collection was 
contained in a. store room, where nothing could be displayed, and the collection of 
comparative anatomy was contained in a small adjacent building where the specimens 
were most inconveniently crowded. 

124. But abo)lt the year 1865, the Universlty expended a sum of about 30,000/. in the 
erection of museums and lecture rooms in conneXIon with Natural Scietlce, which have 
been built on the site of the old Botanic Garden. The mineralogical collection h8.11 
been removed into a. spacious and well-lighted room in thiS building, and the well.known 
Woodwardian Collection has expanded Into the space formerly occupied by Mineralogy. 
The Botanical Collection, which, as we have explained, was formerly contamed In a mere 
store room, is now arranged in the new building, to which also is removed the collectIOn 
of apparatus belonging to the Jacksonian Professor. The building on the side of the 
garden, which formerly was used by three professors, is now entirely devoted to Chemistry, 
and, WIth certam additions and adaptations, now includes }.Iroper Laboratories both for the 
professor and for students. The collection of ComparatIve Anatomy, formerly 80 much 
crowded, is now proverly displayed in a wing of the 'new building, Bnd the buildmg 
which formerly contained it is now devoted to Human Anatomy. ~ 

'125. The New Museums contain no sufficient proviSion for the study of Experimental 
Physics. This want, which of late years has been strongly felt, has been met' by th~ 
establishment of a Physical Laboratory, now being erected at the expense of the 
Chancellor. I 

• 
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IV.-THE COLLEGES! 

126. In relation'~ the Colleges, our attention has been principally directed to the fol
lowing points :-( 1.) The Scholarships; (II.) The Fellowships; (HI,.) The Organisation 
of the Instruction gIven in the Colleges in relation to the Instruction given in the Univer
SIties; (IV.) Contnbutions from th~ Colleges to ~ fund for University pUl11oses. , 

I.-The BchoJars~ps. 
127~ The following is a list (extracted from the Oxford Uni'IJer$ity Gazette) ~f the whole 

number of scholarshIps filled up in the Colleges of the Uqiversity; of Oxford during the 
year 1872, and of the number of such scholarships appropriated to the, various subjects 
9£ acadeDlIcal study. It should be observed that in the examination for classical scbolar
ships, a mathematIcal paper is ,often s~t, wh1c~ has Bome, welg~t in ,the determina~ion of 
the result, particularly when the clasSIcal ments, of the ,candidates are nearly equally 
balanced. The exhibitions are so frequently filled up on thEl, ground bf merit shown in 
mare than ODe direction· that no attempt to classify them i& made,in the hst. 

I 128. The number of scholarships and exhibitions offered for competition ,mar dUfer 
slightly trom the number actually filled up, because nO,candldate of, sufficient ment may 
present himself, or because, on the other hand, the College may be induced, by the excel
lence of the competitors, to give an addItional scholarship or exhibition. Thus it would 
appear that in the year 1872, to which the following list relates, six ~atural Science 
Scholarships were filled up, whereas only five were offered. . 

'SOHOLABSlDil'S filled up lJl Oxford fro~ ::ranual-y ,to December 1872. 
s , , , 

, I , 

~.d ( .' College. Claeie •• Mathematl .... Nat. Science Huilor,y. ExIubitlODS. 11U Observations. 

, ~(Q1 

Value. Value Value 'Value 'I Valu •• 
University - 'Two £80 One £80 - £- .- £- 'One £- ' 4 
Balliol · Two' ,80 One SO One SO One 80 Two 40 l~ -LoeaJ EXBDllllatIone. 

Three 60 ,I 

, Two" 40 
Merton - Two 80 One 80 One 80 - - - - 4 
Exeter .. '''Two 80 One - - ..... - - Onet 64 4 tTheOIOglCai. 
Orlel- - Two 80 - - - - ...,.. ,- One 40 , 

One 21 } Lmnted to Orlel. One 30 
Queen's · One 75 One 75 - - - ~ Three 90f " 5 tTwo Classical and one . , MathematIcal. 
New - · One 100 -' - - ,... .... - Two - a Does not. molud, the , Scholarships frolll 

Winchester. 
Lincoln - F,ve 80 - - - - - - - - 8 
Magdalen - Three 95 Two 95 Two 95 ... - One§ 75 8 §MathematicaL 
Brasenose - Two 80 One 80 - - - .- - - 3 
Corpus Christi Four 80 One 80 - - - - Four 60 9 
ChrIst· Church Four 75 One 7~ Two 75 - - - .. 7 
Tliruty · Three 80 -;- - , - - - ....l. - 8 
St. John's · Two 100 - - - - - - • a Does not include the 

One 80 Scholarslups from 
Merchant Taylors' 
School. 

Jesus - SIX'\[ 80 - - - - - - 'FIve'll 4e 1l ".Confined to Wales for 
thuJ turn. , 

Wadham · Two 80 One 80 - - - .- ~ - a 
Pembroko · Two 72 or One 60 - - - - - - 3 

80 
Worcester · One 120 - - - - - - Three 10.... 6 ~LooaI Examinalaons. 

One 75 OneM 
Koble · Two 60 - - - - '- - - - 2 
Magdalen Hall FIve 40 or One 40 - - - One 25 7 

50 -----~ 
/iii - 18 - 6 - 1 - 311 - 107 

.. Qu .. I1Qna are 181 tn Modern Hutor,y and Literature, ",th _tioli. &om F!enoh and Gezman mIo Engbsh, and vice .."..4, 
as an alterDauve for \he Clum.oal papen~ 1 ,. \ " 

129. It is evident upon a comparisQD of the numbers contained in ihis list that the 
Scholarships otrered for Natural Science are but a small :fraction of the whole number. 
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The state of the case appears to be that the Colleges do not offer Scholarships for Natural 
Science because they fear they would not get good candidates from the Schools; and 
the Schools do not teach Natural Science'because the, are afraid of injllling the prospects 
of their pupils by dlminishing their chances of obtalUing a ScholarshIp. It cannot be 
doubted that the effect upon the schools of this unequal distribution of rewards bas 
been, and is, very discouraging to scientific study; and that' it has exerted a most 
unfavourable influence upon the number of Natural Science Students. So important 
has this point appeared to some of the WItnesses that we find Professor Clifton 
expressing the feeling that Scholarships for Natural Science are even more needed than 
FellowshIps. .. We want," he says, "mC)fe scholarships, and perhaps more fellowshIps. 
" I am not so certain about the fellowships, but certainly more scholarships are required 
" for science." In the same spirit Professor Jowett observes: "I thmk that there 
should be a much greater proportion of Scholarships [for Science] compared With 
"Fellowships. It appears to me much more important to make a number of students 
" than to reward a few, because what you want is to increase the supply of students." 

130. Without being prepared to concur in this estimate of the relative value of the two 
objects. we are nevertheless of opinion that it is of great importance, with the view of 
promoting the study of Natural Science in the First Grade Schools throughout the 
country, that there should be an Immediate, and ultimately a large, increase In the 
number of Scholarships offered for this subject by the Colleges. 

II.-The Fellowships. 
131. The number of Fellowships in the University of Oxford is about 370. The number 

till recently was somewhat larger, and probably exceeded 400; hut a reduction was 
effected by the changes introduced by the University Commission of 1854. Of these Fel. 
lowships, at the date of the return printed In the Appendix'to Vol. I·, 120 were held in 
connexion with educ~tional offices within the CollegeR, and 23 in connexion with offiCt's, 
such as bUlsarships, which, though not directly educational, are indispensable for the 
purposes of the college business and government. The remaining Fellowships are chiefly 
held by non-residents, and must be regarded as almost, If'not entirely, sinecure olfil!es. 

132. The condition of the UniversiLy,of Cambridge is not very dlfferentin this respect. 
t AppendIx, The number of fellowships is about 350. t Of these ~bout 120 are held by persons nold. 
vol. I., p.28. ing educatIonal offices in the Colleges or the University, or other college offices SImilar to 

those just described, while the remaining 230 are chIefly held by non-residents. 
133. Whether, t.he t'.xistence of these slDecure fellowships ie defensible is a question upon 

which the witnesses whom we have examined are not unanimous. Mr,' Pattison is of 
opinion that the system should be entIrely changed, as the following extracts from his 

Qu. 3791. evidence will ,show. Qu,," Do I understand that your proposal would be to suppress all 
" fellowshIps the holders of which are not emploled)n teaching, or in doing University 
" work of some klDd?- I am afraid that it I were to say that 260 fellowships 
" should be suppres~ed, I might throw ridIcule upon the whole proposal. * • • * * 

Qu. 3792. "Qu. Is It your opinion that a considerable ploportion of them might be suppressed P 
" -I ,think that we are all prepared for a further very large suppre~lIjon offellowships, 

Qu. 3793. "but thele IS a great difference of opinion as to how far that should go. Qu. But you 
" are of opinion that men's minds are prepared for a very large sup;pression of non· 
" working fellowships ?-I think that a large majority of the reSIdents lD the University 
" would be in favour of a further large suppression of fellowships." 

Qu. 13,573. Agam, in reply to the question" I may say that the great preponderance of opinion 
" amongst the witnesses from the UDlversities who have been examined is, that a larger 
" amount goes in mere rewards than is at all called for, or is desirable-would you 
" be so good as to give us your View upon that pomt jl" Lord Salisbury, the 

Qu. 13,573. Chancellor of the University of Oxford states, " Considering the amount of controversy 
" that prevails on ,umversity questions, it is astonishing how great an agre~~ent. there 
" is upon that pomt. I have heard from all schools, theolo~clI;l and political, In the 
" UniversitIes, a coincidence of ,opinion that the present application of the revenues of 
" fellowships IS exceedingly unsatisfactory." . 

Qu. 3975. 134. On the other hand, Professor Jowett observes, "I thlUk that fellowships fulfil a 
" very important purpose, partly JD supplying teache~s to the U,!iversi~y at;Jd ~tiIl 
" mOle in supplying to young men-the means of p&SSlUg through the Umverslty IOto 
" a profession. That is a .ver'! great good which they do at pre~nt, and I should not 
" like to see it matenally Infnnged upon. That a nwnber of highly educated young 
.. men are able to go to the bar or to some other profes.non. having leisure and being free 
" from pecuniary anxiety, and Dot being compelled to slave for the press, or lose theIr 
.. time for the sa~e pf llIaking llJoney for seven or eight years of their bfe, BeeDlS to me 
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" to be a very great national good, and I should not wish to see that use of fellowships 
01 infringed upon; but the property of the Colleges is greatly iucreasing, 'and I thmk we 
.. can afford to supply a considerable sum fol" University purposes, without seriously 
", affecting the number of the fellowships." I' 

135. Whilst giving every weight to the considerations urged by Professol" Jowett, and 
admitting to the fullest extent the great stimulus which the higher edu~ation has: receIved 
at Oxford from the, system, of election to' fellowships by open competition, we are 
nevertheless satisfied by the eVidence laid before us that an imduly large proportion of 
the revenues of the Colleges is expended in sinecure fellowships; and we have reason to 
believe that this opinion is shared by' a large and increasing- number of the resident 
members of both Universities. We believe that If those fellowships which may 
properly be described as prize fellowships, were made terminable, so as to seC1lre a 
rapId succession, it would be possible to effect a great reduction in their number, without 
weakenmg, to any important extent, the stImulus to education which is afforded by the 
present system. We also think their value might, be dmIiDIshed, at least ID: some cases. 
, 136. It is doubtless advantageous to the country at large, as has been urged by some 
of our witnesses, that young men of ability, who choose to' enter iniOi one of the great 
professions, should be supported, or nearly so, in the early years of their professional 
career, and thereby be enabled to apply themselves at once to the higher studies of, their 
profession, instead of wasting their energieS! iru drudgery of some kind, for the mere 
purpose of obtaining a temporary lIvelihood. But this end may be secured by means of 
fellowships tenable only for a. limited period. It. has been urged tho.t ·the feeling of' 
security .given by the system of unlimited tenure greatly enhances the value of a 
fellowship. No doubt It is a vel y comfortable thing for a young man to feel that, come 
who.t ~Ilay, he is secure of an income so long as he chooses to remain single. But 
we can see no adequate reason why he should be thus comforted o.t the expense of 
the College, when he has preferred the more attractive prospect of a professional career in 
the outer world to the work of the College. And, although there is a naturo.l wish to 
deal tenderly with ill health, yet we cannot see that a general rule of unlimited tenure 
can be justified on the ground that \t affords a provision in the excepnonal cases of a 
failure of health, to the consequences of which men in general are exposed. 

137. It has further been urged that the conditions under which a non-resident fellowship 
is at present held are such as sometimes to enervate rather than to stimulate the holder. 
A man who holds a fellowship is likely to' feel that he i& not absolutely dependent npon 
his profeSSIOnal work; and this feeling sometimes prevents him from throwing himself 
upon hiS own exertion!!. There are many mstances of' young men who persuade them
selves that they h,we given theIr profession a. fair trial,. and make up thei!' minds to 
o.bandon it, siJrtpJy because, being in possession of 8i fellowshIp, they find that It is pOSSible 
for them to lead a comfortable eXIstence without going through the long-continued 
exertion and the tediOUS waiting WhICh success in one of the great professionR requires. 
To such men a moderate emolument, held for a lunited perIod, mIght he even more 
advantageous than a fellowship held under its present conditions., Norm estimatmg the 
use to the public of the fellowship system can we leave out of .sight the ross of time 
that it entails to lllany men who ultImately fail to get a fellowship at all, but who 
linger on at the Universities for two or three years, after taking theIr degree, in the 
vam hope of obtaining ol1e of these great prizes. 

138. We are therefore decidedly of OPInion that the fellowships awarded as prizes are 
excessive in number if not. in value, and that the sYl>tcm ought to be remodelled. Weare 
fUI ther of opmion that in any such remodelltng a considerable proportion of the fellowships 
should be suppressed or consolidated for the purposes of conlributmg to the general fund 
of the University, and of endowing, wIthm the Colleges and the University, new institu
tions, 01' new offices, in aid of Education or Research. But it must be remembered that, 
as Plofessor Jowett has stated, the property of the Colleges at Oxford, in some instances' 
at least, is greatly lDcreasing, so tbJtt qUIte independently of the suppression of fellowshlp~ 
there will m all probabIlity he conSiderable sums aVllIlable for these purposes. In any 
case, therefore, we ale prepared to admit that a great part of the fellowships ought to be 
retained as fellowships, and the pi oblem that has to be solved is how to employ those 
which 0.1 e so retained m the most useful manner possible. 

139. The following are the chief purposes to which, in our judgment, the fellowships 
should be applied :-

In the first [lace & certain but not a very large proportion of the fellowships will be 
always require , as at present, for the payment of the persons entrusted with the manage
Jpent. of the college estates, and Wlth the government and administration of the colleges 
themselves. 
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Secondly, a large number of the fellowships is, at present employed, and probably a 
still larger number ought hereafter to be employed, in conneXlon with the Instruction 
given in the Colleges. ' ' " 

Thirdly, a smaller, but still a considerable number of fellowships ought to be employed 
as Terminable Prize Fellowships. , 

. Fourthly, a c~~. number o~ fen?wships oug~t, ~ we have already S&!d, to be united 
With Professorships In I the Umverslty., the U OlVerslty professor beconung e:Jf ojficio a, 
Fellow of the College and a member of its governing body. , , 

Lastly, it is, in 'Our opinion, most important that a' certain number of fellowships 
should be appropriated to the Direct PromOtion of Learning and Research in various 
directions. It has been objected to this proposal that the fellowship system, as hitherto 
admmistered, has not shown any great tendency to encourage Original Research. either in 
the field of learning or in that of science; that, when an office is created simply and 
solely with the view of giving a man leisure and opportunity for origmal research, there 
is always the appearance, to say the least, of creating a sinecure I and that it IS impOSSIble, 
as Professor Jowett has said, to get .. man for money who caD make a discovery. But, 
though you cannot get a man for money to make a discovery, you may enable a man 
who has shown a £lpecial capacity for research to exert his powers, and we are of opmion 
that, unless an effort is made to do this, one of the great purposes for, whIch learned 
bodies, such as the Colleges, exist, may run the I risk of being wholly lost sight of'l 
Scientific discoveries rarely bring any dIrect profit to their authors, nor is it desirahle, 
that original investIgation, should be undertaken with a vIew to immediate pecuniary 
results. " Research," as Lord Sahsbury has observed, I'ia unremunerative: it .is highly 
.. desirable for the community that 1t should be pursued, and, therefore, the community 
" must be content that funds should be set aside to be given, without any immediate 
" and calculable return in work, to those by whom the research is to be' pursued." 

It may be that t>roperly qualified candidates for such scientific offices woUld not at first 
be numerous, but we beheve that eventually a consIderable number of FellowshIps might 
be advantageously devoted to the encouragement of Original Research .. 

140. We think that such fellowships as might be expressly destmed for the advancement 
of Science and Learning should only be conferred on men who by their successful labours 
have already given proof of their earnest desire, and of theH' abIlity to promote know. 
ledge; and we believe' that appointmlmts, made WIth a due regard to thIS principle, 
would be abundantly justified by results. A man who has once acquired the habIt of 
origlDal scientific work, is very unhkely ever to lose it excepting through a total fauure 
of his health and strength; and even If it occasionally happened that a fellowshIp 
awarded on the grounds of merIt, as bhown in original research, should only contnbute 
to the comfort' of the declining years of an eminent man of science, there are many 
persons who would feel that it could not have beeD better expended in any other way. 

141. We should not wish to attach any educatIOnal duties properly so called to a fellow. 
ship awarded with a view of encouraging Original Research in Science. But for many 
reasons we should think it deSirable that the holder of such a fellowship should be 
expected to' give an account, from time to time, in the form of public discourses, of the 
most recent researches iD his own department of science. . 

, 

142. 'We now proceed to offer some suggestions with regard to one of the most difficult 
questions relating to the Fellowships, the ConditIOns of theIr Tenure. In doing 80, we think 
It desirable to treat separately the cases of fellowships held by those who aspire to make 
their way in the outer world, and by those who look to an University career.' 

143. In the case of the former, or Don-resident class, the tenure of the fellowship should, 
as we have already saId, be limited to a term of years; and we are disposed to think that 
a te~m of seven yean would suffice for every use~ purpose •. In ,the. case .of s~ch 
ternunable fellowships, held by non-residents; .the restrICtIon 9£ celIbacy whICh, onglDatmg 
doubtless in the celIbacy of the clergy, has been very generally re~e.d as a means of 
leading to a more rapid succession, becomes unmeaning, and ought we thlllK to be removed. 

144. The most important use of the latter. or resident class of fellowships, IS to enable 
the Universities to retain a large staff of able teachers and workers. 

145. From the evidence before us it appears that the colleges find some difficulty in ob. 
taining efficient tutors and lecturers. Professor Jowett ohllerves, .. We have alwa'y~ a great 
" difficulty about teachers. In fact, at Oxford the whole thmg seems to reqwre to be 
" re-constituted; 'there is such a difficulty in keeping the best men there,. and they 
.. stay for so fihort a time. If we are> to keep men as teachers, we must get nd of the 
.. condition of celibacy." 



ON SOIENTlFICI' INSTRUCTION, ETC. ~vii 

146. There are other difficulties, whICh are not adverted to by Professor Jowett in these 
remarks, besides that occasioned by the restrictIon to celIbacy. One of them IS that in 
endeavouring to obtain teachers not only do the Colleges, to a certam extent, bid against 
one another, but each College bids against itself. A College offers a dIstinguished man, 
shortly after he has taken his degree, an mcomc say of 2501. a year as a Fellow, and of 
2501. a year addItional as a Lecturer, so that, in fact, the College offers him 5001. a year if ' 
he wiII stay and be a teacher, but at the same moment it offers bim 2501. a year even if' 
he goes away. Under these circumstances we can hardly wonder that tbe inducements 
offered by tutorships and lectureships are not suffiCIent even m the first instance to 
command the servICes of the 'men whom it would be most deSIrable to retain; and the 
dIfficulty is greatly increased by the fUl'ther fact that as the UniverSIty system is at 
present organized the teachmg offices 10 the Colleges do not offer any very inviting 
prospect of further advancement. 

147. A man who accepts a fellowship and a lecturesbip in a college will find that at,the 
end of 20 years' of ' service he is much less fit for the specIal work 10 whIch he has been 
engaged tban he was when be hegan It, and probably be wilL also :find that he has, 'not 
been in the meantime preparing himself for any other occupatIOn for which he would be 
more suitable, and 10 wlllch he might obtain larger' emoluments. In former times, 
when the connexion between fellowships and the obligation to take holy orders was 
almoHt universal, the difficulty which 18 here referred to dId not arise. It was met by 
the system of College Livings. It was then the most natural thmg in the world for a. 
young clergyman to devote hImself for mne or ten years to giving.instruction in Clllssics 
and Theology, and if work of this kind was not continued too long It was generally 
thought to form no bad preparation for tbe duties of a parish priest. But at the present 
tIme, the Fellowships are very largely held by laymen) and tbere appears, for some reason\ 
to be a growing dlslDclinatlOn on tbe part of the men who now engage in tuition in the 
Colleges to take Holy Orders. Thus the layman ,who becomes a college tutor or lecturer 
finds himself entirely cut off flOm every other profession, and dependent exclusively upon 
that of teaching, the great prizes of which are to be found m the Public Schools and not 
in the Colleges, masmuch as the 'professol'ships are too few in number to offer much pros
pect of promotion within the Umversity, while the headships are stIll to a great extent 
restricted to clergymen. It is not surprISing under these CIrcumstances, that there is a 
widespread feeling in the Universities that the tutorial system is filllmg into a state of 
disorganization. It is felt that the college tutorships and lecturesh~ do nol lead to any 
permanent )?ositions in the end, although they are, perhaps, a little too highly paid at 
the beginnmg, if, at least, we regard the fellowship as part payment for the work done. 
What is wanted is a graduated succession of offices, such as would make the bu&iness 
of a College Tutor a profession which an able and distinguisbed young man might 
embrace WIthout imprudence.' . 

148. To a certain extent this want has been already supplied, in both Umversities, by 
the increase which has recently taken place in the nl11nber and value of the ProfessorshIps. 
But, as we have already seen, these offices are'stIll so few, and, 1D some eases, so poorly 
endowed as to offer lIttle inducement to a man to look forward to an University career. 
Further do we not thmk that an Univelsity office is in every case the most fitting rewald 
for a man who has shown himself enunently useful in College work. 

149. We are, tberefore, of opmion that it is to Offices Wltbin the Colleges that we must 
mainly look for inducements to able and useful men to devote thelnselves to College 
work. We think that one who has proved his sllccess as an Educator, might fitly be 
elected to a Permanent (or, as we shall here call it, a. SeDlor) Fellowship, which should 
be free from the restrl~tlon of celIbacy, though subject, as a rule, to the conditIon of resi
dence in the U Divel sity and of readiness to take some part in the work of the College or 
the University. 

150. A Senior Fellowship would 111so (in accordance with the reco=endlltion already 
made) be fitly conferred on the ground of services rendered to Science or Learning by 
Original Researcb. 

151. The question remains, what should be the status of a resident fellow who aspires 
to a senior fellowship? 

152. An advantage attending the old system of tenure undoubtedly is, tbat while it does 
not offer a mlln a permanent provision unless he looks forward to leading a lIfe of 
celibacy, it yet )?ermlts him to apply his mind to any course of study, free from all care 
as to hIS immedIate future. We fear that the anxietIes attending a short tenure would 
have the effect of discouraging men from engngmg in Ongmal Resear('h; and even in 
the less uncertain career ot Education, we fear that the prospect of election to a. senior 
fellowship would be so uncertain that unless a considerably longer tenure were allowed 

3L636 F 



xlvui TRIBD REPORT OF THE ROTAL COMMISSION 

to Probationary (or, lIS we will now call them, Junior) Fellows, than would suffice fhr 
non-residents engaging in professions, the University would be drained of its best men. 

153. Un tbe other hand, jf there were no counterbalancing advantages in a non'resl(ient 
fellowship, we fear the effect might be to cause men to lmger on at the University who 
would do better to engage at once in a profession. We think, therefore, it might be 
advisable for the individual colleges to JllJ!.ke such an adjustment between the advantagcs 
of t.he two kinds of fellowships as should preserve a due balance in their attractiveness. 

154. The Junior .Fellows might be expected to reside in college, and thereby aid In pre
serving the discipline of the place. Accordingly, the retention of a junior fellowship 
might in the discretion of the college be subject to tbe restriction of celibacy. 

155. While it is only right to give a junior fellow ample time for exhibiting his capacity 
for an UnIversity career, it seems highly desirable to allow a fellow who had preferred the 
junior to the non-resident tenure, but who afterwards found that he was not suited for 
Universit, Work or Original Investigation, and had small chance of promotion, to engnge 
WIthout aelay in some profession independent of the UniversIty. We should, therefore, 
allow a junior fellow the option of stepping on to the non-resident tenure, in which case 
the same proportion of the whole time of tenure of a non-resident might bt' allowed to 
him as remained to him of his time of tenure as a junior. The optIOn of a newly.elected 
fellow to be placed on the non-resident tenure, or of a junior to transfer himself to the 
non-resident class, should be limited by the restriction that there be at least a certain 
number of jUniors, so as to 'preserve a sufficient staff' of fellows reSident in college. 

156. ,The questions relatmg to the tenure of Ft'llowshlps, which we have now discussed. 
have been inCldentallv brought under our notice in various parts of the evidence which 
we have taken. These questions are also raised in a Memonal submitted to the First 

• See Ap. Lord of the Treasury, by a Jarge number of influential resident members of the Uniyer. 
pendlX IV. sity of' Cambridge, a cOPl of which .has been forwarded to us, and will be found in the 

Appendix to this Report. 
157. We are convmced that the future interests of Scientific Study and Research at the 

two UDlversities must of necessity be greatly affected by any changes that may be made in 
the tenure of the Fellowships, and, consequently, in the Constitution of the Governing 
BodIes of the Colieges But as we have not taken 11 complete body of Evidence on thIS 
subject, and as we consider that IIny attempt to do so would lead us 1010 mquirJes 
beyond the scope of our Commission, we shall abstain from offering any detailed recom· 
mendations with regard to these important questions. We deSire, however, to express 
our conVlctJon that If the Colleges are to become. to a greater degree than in times 
past, the homes of men dIstinguished for Original Research 1U Science, provision must be 
JllJ!.de for attaching such men In a pe:pnanent manner to the College Foundations, and for 
rendering them permanent members of the Governing Bodies. 

158. The following proposals appear to us to sum up the results of the preceding discus-, 
sian. To adapt them to the case of some of the smaller foundatIons, important modifica
tions would be required; and, even in-the case of the larger Colleges, we should Wish 
them to be regarded only in the light of suggestions, which we feel to be worthy of 
attention, but at the same tIme to be by no means free from objection. 

(1.) That there should be thrcP classes of fellows. whic~ we have distmguished as 
senior, Junior, and non-resident. . . 

(2.) That the seDlar fellowships should be pe~8Dent, and free fYom the r~stt1~lOn of 
celibacy. but subject, as a general rule, to the conditIon of reSidence m the UniversIty and 
readlDe8s to take some part In the work of the College or University. 

(3), That the elections to the seniorIty should, m ordinary cases, be made from the 
class 'of juniors, but ~hould not be limited to that class. -

(4.) That the junior fellowships should be tenable for, say fourteen YeIlTS, and should 
be ~ubJect to such restrictions as to residence in college and duties lIS may appear 
desirable to the several colleges. , 

(5.) That the non-resident fellowshIps should be tenable for about half that tunc, free 
from all restrictions. 

(6.) That a person elected to an OIdinary (as distinguished from a senior) fellowship 
should ~ave the option of bemg placed on .the junior or /lon-resident tenure, and that a 
JUDlor fellow should at any tIme be at liberty to place hImself on the non-reSident 
tenure (but not conversely), with a proportionate allowance for the unexpired portlOn of 
his time of holdmg his fellowship as junior fellow; provided that the number of junior 
fellows be Dot suffered to sink below a certain minimum. ' 

159. The effect of these proposals would be to constitute in each College a seniority of 
a very permanent kind, because its members would hold ~heit places for hie, and would be 
free from the restriction of celibacy. Whatever share m the g<?vernm~t. of the College 
it might be thought proper to assign to the holders of the termmable Juntor lellowshlps, 
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it is evident that the influence of such a permanent seniority would be very great, and 
that the prosperity of the College would depend in great measure on its constitution. 
According to the above proposals (taken in connexion WIth the recommendations we have 
already made), the seniority in each College would conSist, (i) of University Professors 
officially attached to the College; (iI.) of persons e1ected for emment services to Learnmg 
or Science; (hi.) of men who had given some of the best years of their lives to the 
service of the College, and had proved their fitness for college work. It would be for 
the Universities, and the Colleges, to conSider whether a body so constituted would be in 
all respects '\uitable for the impoi-tant functions it would have to discharge. In particular, 
it would be worthy of careful consideration whethe)' such a seniority should be allowed 
to appomt its own members by co-optation, or whether the whole body of fellows should 
elect, or whether the filling up of vacancies should be vested in some authority external 
to the College; or, lastly, whether some course iptermediate between these several modes 
of procedure should he adopted. 

160. With regard to the present system of appointment to fellowships in Oxford. we do 
not find that it has worked favourably for Natural Science. Until the last twenty yeats 
there were but few open fellowships, and of the,e none were offered in the University of 
Oxford for any subjects but those of ClaSSical Literature, with a very rare exceptIOn 
in favour of Mathematics. A great change has taken place within the last twt<nty yea.rs, 
and the Statutes of most Colleges now require that their system of examination should be 
such as to render their fellowships acceSSIble from time to time, to proficiency in the 
various branches of study which are recogmzed in the Schools of the University for the 
time being. As Na.tural Science is one of these, it follows that it is the duty of every 
College which has this provison in its Statute. to offt:r from time to time a Fellowship for 
Natural Science. It is not easy to say how many fellowships have been glven1for Natural 
Science withm the last twenty years, because fellowships are often given, and most 
properly so, not on the ground of merit in anyone direction alone, but on the ground of 
proficiency in more than one subject. Roughly speaking, however, the number of 
fellowships that have been given exclusively, or principally, for all the subJects included' 
under the ~eneral name of Natural Science, may be taken dt twelve. The whole number' 
offello\\~hIps filled up by open competition durmg that time exceeded two hundred. 

161. Although it thus appeals that the numher of fellowships gIVen far Natural Science 
has been inSignificant, we have evidence that there is no unWIllingness on the part of the 
Colleges at Oxford to elect fellows in Natural SCience j and we have repeated assurances 
from the Cambddge witnesses that no such reluctance IS felt at that Umversity. Since 
the system of open election to fellowships was introduced at Oxford, twenty years ago, 
the Colleges in general have carried It Ollt in the most loyal spirit, and have shown 
themselves desirous of securing for their sodety the men of the most eminent ability 
whom they could obtam j and since the establishment of the Natural Sciences Tripos at 
C,lmbridge there have been several persons elected to Fellowships for proficiency in 
N,ltul'al SCience. But the difficulty to which w~ have already referred with regarll to 
the scholarships eXlsts na less in the case of the fellowships. The·Colleges at Oxford 
are afraid to offer fellowships for Natural Science on account' of the smallness of the 
number of candid<ltes j and the number of candidates is prevented from increasmg 
by the uncertainty whether any fellowship will be offered. At Cambridge, on 
accouut of the smallness of the number of candidates, a high place in the Natural 
Sciences Trlpos IS not always b'y itself considered a sufficient guarantee of excellence, 
and the numher of candidates IS kept low partly by the uncertamty as 'to immediate 
reward in the shape Qf a fellowship, though in great )lleasure, also, by the want of a Qu. 5101 
promising career in after life. It must aho be remembered that as the Colleges at Oxford 
have hitherto been literary rather than scientific societies, composed of persons well 
acquainted With certain branches of knowledge, and very competent to judge of literary 
abIlity in all Its various directions, they have had a natural tendency to choose men of 
whose fitness to be fellows they could themselves form an opinion, rather than to take 
upon trust a man of whose merit they could only judge upon the testimony of' others. 
But there is every reason to helieve that if the electing body of any college in either of 
the two Universities were once satisfied of the eminent ability of a NatUlai Science 
candidate, they would be as glad to welcome him into their society as they would 
be if he had chosen to pursue one of the older branches of academiCal study. In the 
intel'Cst of Natural Science itself, it cannot he wished that fellowships should be rendered 
too easily accessible to Natural Science' Students. A man who is elected as a Natural 
Science Fellow appears, in a certain sense, as a representative of science in a learned and 
very critical society; and it is extremely desirable tha.t the representatIon should not 
be inadequate. What is to be desired in the interests of Natural Science Students 
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is not that the number of Fellowships appropriated to them should be immediately 
increased to any very great extent, but tbat they should be bestowed with more 
regulatity than at present, and that their number should increase proportionately with the 
number and claims of Natural SCience Students. It is very important for a Student to 
know that he will have a chance of obtaining a Fe1l8wship Within a year or two after 
takmg his degree if he can show that he deserves one, and not to be perplexed by the 
feeling that, however fit he may be, he may not have a chance at all. 

162. The evidence of Professor Clifton and Professor Jowett upon this point appears 
to us to deserve great attention. • 

163. At Cambridge the mode of awarding fellowships differs in some impOrtant parti. 
culars from that which prevalls at OxfOrd. The most important difference IS, that at Com. 
bridge, as a lwe, there are no Fellowship Examinations, but fellowships are awarded by the 
Colleges on the evidence fU!'Dished by the University Examinations. Trinity College, 
which forms about one-fourth of the whOle University, is, indeed, an exception, for there 
fellowships are awarded by the result of a Fellowship Examination. At King's College also, 
admission to whICh formerly was confined to scholars coming from Eton, the present 
Statutes prescribe ~hat the fellowsbiI" shall be awarded according to the result of a 
special examination. At St. John's College there is a Fellowship Examination, but the 
result appears to form only one element out of many whereby the electors Judge of the 
merits of the candidates. At the smaller Colleges the merits of the candidates are judged 
of mainly hy the results ,of the UmvelSity ExaIninations. 

164. Th18 last remark leads us on to another Important difference between th~ two Uni. 
versities. At Oxford the Fellowships of each College are filled up in accordance with the 
results of a competitive examination held by the College, but open (when the fellowshIp 
is subject to no clerJeal restriction), to all members of the Utciversity who have passed 
the examinations required for tbe degree of Bachelor of Arts, and in many cases open 
also to ,all graduates of any UniverSity in the Umted Kingdom. At CambrIdge, on 
the other hand, those Colleges which award tbeir fellowships according to tbe result of 
a Fellowship Exammation, open the examination, as a rule, only to members of the 
Colleg'e, though the Statutes give power to the Governing Body, on any occasIOn when 
th(')1 think fit, to throw open the ('xammation to members of the UUlv('rsity. At the 
smaller Colleges it jq generally /lnderstood that the electors look in the first mstance to 
members of their own College; and in case there he no candIdate of sufficient merit, 
or the needs of the College require a Fellow having some special qualificatIOns not 
found amon~ the otherwise eJiglbJe membels of the College Itaelf, they then" go out of 
college," as It is called, that is, elect to the Fellowship a member of some other COllege. 

165. At Oxford, whele the exammations for degrees ar~ not competitiv(', it would be 
difficult to suggest any mode of electing to Fellowships other than that by competitive 
examination; but at CambrIdge, wher/l the names in the honour lists are arranged in 
order of merit, there is sometblllg to be said on both sides with respect to the desirabJe
ness 01 otherWise of special fellowsbi)) examinatIons. On the one hand, the Wlder 
study which such a ~ystem demands, enlarges the foundation which lies at the baBe of 
a subsequent career of professional activity or original research, as the case may be; and 
means are afforded of remedying the result of accidental failure in a final examinatioll, 
such as might arise from temporary illness 01' other slInilar cause. On the other band, 
it is urged with great force that by the time a man has taken his degree, supposing 
him to have been industrious while an undergraduate, he bas had enough of study 
pursued With a View to the immediate production of hIS knowledge at a moment's notice; 
and that he should then be left free to pursue his studies in a more systematic und 
specialized manner, aud hiS originality should be no longer cramped by preparation for 
an impending exammation. We attach great importance to this freedom from the 
immediate pressure of eX8Inmation at such a stage of the &tudent's progress, and are 
disposed to regald the advantages which may attend the holdmg of special fellowship 
examinations a8 too dearlv purcbased by its sacrifice. But whatever differences may 
exist in the system of election to fellowshIps in the two Universities, we think it very 
desirable that in both of them alike origmal research should be encouraged by taking 
into account any evidence of power in this direction which a candidate for a fellowship 
is able to give. 

IIL-The Organisation of the Instruction in the Colleges in rela.tion to the 
Instrnction given in the Universities. 

l66. The evidence before us is not fav~urable to the proposal that each college lIeparately 
should mstitute a Laboratory for educational purposes. The reasons in favour of concen. 
trating the practical instruction of the students to a considerable extent in a few instrtu· 
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tions are obvious. , A considerable expenditure of time on the part of the Inst~uctors, and of 
money on the part of the Colleges, would be occasioned if each, College were to undertake 
a Laboratory of Its own, and to teach Its students' In It. It is at once better fo~ the 
students, and a more econoJIllcai use of the tunds ()f the Colleges, that the practical 
Instruction, so far as It is not given in the UniverSIty Laboratories, should be given in 
Laboratones belonging not to a single College, but to a group ~f Colleges: ,It would be 
undeSIrable to prescl'lbe, by any definite rule, what should be the dIvision of labour 
between the UniverSity laboratories and the college laboratories, as this must depend on 
the discretion of the Umversity Professors on the one hand and, of the College authorities 
on the other. But the most convenient arrangement would probably be that ',the more 
elementary instruction should be given in the college laboratories, and that wh,en the 
student had attained a certalO degree of proficiency:, he. should pass under the hand~ 
of the Professors in the central laboratories of the Umverslty. , 

167. There can be no dOlj.bt, however, that the instItution of Separate College Labora
tones might be of great use in pI omoting a spirit of Original Research among students who 
have already obtaIned their degree. It would probably be by no means eIther necessary 
or desirable, under existlbg condItions,' that every college should contain a laboratory 
intended for purposes of thIS !pnd; but wherever it could conveniently be done, few 
things would be more to the credit of a College not merely as a place of education, bnt 
also as a Home of Learning and SCience, than to, have a placEl WIthin its precincts in 
which any of its fellows or graduates who are inclmed to devote their time to original 
inquirIes should have opportunities, of doing so with advantage. :wIten the suggestion 
which we have already made, that cel tam Fellowships should be awarded WIth the 
express view of promoting original research and mquiry, is carrieq out. an immediate 
and obvious use for such laboratories will arise. 

168. But whatever may be the case with the laboratories, it must be considered indis• 
pensable, so long as the present relations of the Colle~es to the Umversities continue, 
that the Colleges should appoint Lecturers in Natural Science. Without such Lecturers 
the students in Natural Science will be at 'conslderable disadvantage as compared with 
their fellow students in classical or other literature.' A great deal is done by a College 
Tutor for his puptls that cannot be expected from au University Professor. Every young 
man reqUIres from time to time a certain amount of private instruction and private 
advice as to his studies, and also a cel tam amount of watchful control' over them. 
Assistance of this kind is abundantly given by the college tutors to their pupils in 
mathematics, and m literature; and in ('very college in which there are Natural SCIence 
students it is extremely desitable that there should be some one' capable of domg as 
much for them in regard to their scientific studies. , 

169. We are of opimon that the Lecturers in Natural Scknce, whom we should wish to 
see appointed in every college, might, beSIdes giving private instruction to theIr college 
pupils, be most usefully employed in giving lectures, accessIble to all the members of 
the University, upon various subjects of Natural Science. These lectures would pro
bably be inter-collegiate, as are those already given by the existing College Lecturers on 
Natural Science. 
, 170. As we have alreaLIy stated at length With reference to the Scientific Subjects, 
a large proportion of the lectures, upon all subjects, which are now given in the Colleges 
are of an mtel-collegiate character, three or four colleges uniting together and makmg 
a combined arrangement for their lectures, so that all the students of anyone of the 
colleges are admitted to all the lectures of any other of the colleges entering into the 
arrangement. There eXist already several gloups of colleges formed upon thIS principle. 
The system, although of recent introductIOn, appears to have become finnly established, 
partly from the difficulty of supplying IUstructlon m all the various subjects which are 
now admitted mto the courses of study at the UniverSIties, and partly from the feeling, 
that when the services of an able t('acher have been seoured by a college, hiS powers are, 
to a certain degree, \vasted unless the advantage of his instructIOn can be extended beyond 
his own college. 

171. The advantages of thiS united action, on the part of groups of colleges. are 
evident. It has not only rendered good instruction more widely available to the 
students, but it has done what is no less Important-it )Ias improved the quality 
of the lectures given. A college lecture given to the college pupils of the tutor was 
often given undel' rather depressmg circumstances, and the result was not in every case 
satisfactory; but a lecture given to the students of three or four different colleges of 
necessity acquires 1\ very different character. The lecturer has to do his hest, and there 
can be no doubt that many of the inter-collegiate lectures are so excellent as to make 
it desirable that they should be delivered, not. in a half private manner as College Lectures, 
but as public University Lectures. 

Fa 



Qu.8815. 

Iii TruRD REPORT OJ! TU ROY.u. OOMMISSION 

172. But the disadv~tages which arise from the incompletenes$ 'Of the system are no 
less obvious. There are colleges included in these groups, but there are also colleges 
left out; and the system cannot be regarded as more than partially successful until some 
arrangements are adopted rendering possible the admIssion of these colleges into the 
existlDg groups, or the formation of new groups including them. In consequence of the 
incompleteness with which the principle of combination has been carried out, as well as 
in, consequence of the great benefits which have resulted from its partial introduction 
it is more and more generally felt that what has been done hitherto can be regarded 
?nly as th~ fir~t. step in the direction of a more regularly ~rganized sys~em of teaching 
In the UnIVersItIes. The next step will probably be to give a recognIzed UniverSity 
position to the most eminent and successful of the College Lecturers, and thus to securc 
their services for the University at large. 

173. The lectures which could most advantageously be given by the College Lecturers 
in Natural Science, would seem, under the present circumstances of the UnIversities, to 
he chiefly those which do not require experiments, or which require only very simple 
experinIents, and very easily procurable specimens. Such lectures are of two' very 
different' kinds :-elementary lectures on various parts of Mechanical Philosophy 
Chemistry, and Biology; and lectures suited to advanced students on the mor~ 
theoretical parts of Natural Philosophy. It would be extremely desirable that lectures 
of both these kinds should be occasionally given in the colleges. Lectures of the first 
kind would supersede the neces~ity for elementary instruction in the same subjects 
being given by the Professors, and might thus relIeve them in certain cases of a burthen
some part of their duties. Lectures of the second sort would probably be given only at 
intervals and to small classes. Nothing could be more conducive to the usefulness of 
the Natural SCience Lecturers, and, mdeed, to their own improvement, tha1l that they 
should be expected from time to time to g1Ve public instruction in special departments of 
Physical Science, and even in some of its most advanced theories; and it would be very 
undesirable, if indeed It were possible, to confine their dutIes to the giving of 
elementary lectures. As a; general rule, the College Lecturers on Natural Science would 
be young men desirous of working their way upwards in the UniversitIes; and it 
would be for their interest, as well as for that of the UDIversity at large, that they 
should have opportunities of showing, by their success as lecturers, their fitness for 
professorial offices. Their lectures would not necessarily have any formal University 
character, and might, or might not, be recogIIized by the University. They would be 
given by virtue of the right which the Univer.ities have always recognized as belonging 
to every Master of Arts, that of giving public lectures, under what conditions he pleases, 
upon any subject included in the Faculty of Arts. 

17 4. We have already referred to the eXIstence at Christ-Church, Oxford, of the three 
Lee's Readerships In Physics, Chemistry, and Physiology. These Readers are supplied 
with workmg rooms and apparatus partly in Chnst-Church itseIt, and partly in the 
UniverSity Museum, upon which Christ-Church has a claim for such accommodatIon, 
IU consequence of ItS having lent to the University Museum a large numbel' of 
biologIcal specimens. It has been proposed that the Lee's Readershlps should be 
made UniverSIty offices; and there are certamly strong reasons in favour of' the 
proposal, as the UniverSIty would thus immediately galD what it greatly needs, an 
accession to its teaching power in these three branches. The ,hange would mvolve a 
two-fold dIfficulty, which, however, need not be regarded as insuperable, partly on the 
side of the University and partly on the side of Christ-Church. Christ-Church might 
not wish to surrender the special advantage which its students derive from having their 
own Reader on the spot, and the University might not wish to accept as a Professor, or 
even as an Adjoint Professor, an officer elected by the governing body of Christ-Church. 

175. One other particular suggestion has been made to which we thlDk it right to refer. 
It has been thought that it might be advantageous to devote one or more colleges separately, 
and especially to the Natural Sciences. We confess that we do not look upon thIs proposal 
\vith favour. If it were possible only in this way to obtain a home for Science and for 
SCIentific mell within the Universities, we should have no hesitation in considering the plan 
one worthy of adoption; but as this is far from being the case, we consider that the 
objections to it outweigh the considerations that may be urged in its favour. In the first 
place there would be an almost insuperable dIfficulty in carrying out snch a measure. 
It would probably be regarded as a very revolutiomtry proceeding to seize upon a 
particular college and to devote it to one particular branch of learning or SCIence, 
although a precedent fOr such a measure has to a certain extent been furnished by the 
Commissioners of 1854; in the manner in which they dealt with the exceptional circum
stances of All Souls' College. But we feel even more strongly that t~e interests of 
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Natural SCience would be most imperfectly served by such a measure. Its position in 
relation to the varjous branches of learning is not one of separation or antagonism; it 
should rather be regarded as running through the whole of human knowledge, and as 
inseparably blended with every part of It. We think that it would be better both for 
science and for .learning that they should bll inter':lungled togb~her !l! the dif!erenu colleges 
in such proportions as the reqUirements of education m the UmverSlties and 10 the country 
may, from time to timE', seem to render necessary, rather than that an endeavour should 
be made to separate the one from the other m any arbitrary manner. 

IV.-Contributions from the Colleges to a Fund for University Purposes. 
176. We have already more than once referred to the proposal that a general University 

fund should be formed, to which the Colleges should, contribute. It appears to be 
generally admitted that, the Universities have a real claim (though Qne of a somewhat 
vague and undefined nature) to be supported or at least assIsted bY'the Colleges; and 
the fact is 'Unquestioned that while some of the Colleges are very wealthy the UmversitIes 
are comparatively poor. The mcome of the UniversIty of O~ford is depved partly from 
endowtqent, partly from the profits of its Press, but, to a very great extent, from tbE) 
taxation, of its membE)rs. The gross amount of income in the year 1871-72 was 
31,718l. 198. 4d., and the gross expendIture was 30,730l. 158. 2d. The condition of the 
~versity of Cambridge is very smnlar to that of Oxford, but a larger proportion of its 
~~c~me is derived from taxation. The gross amount ,pf income was, in the last year, 
23,206l. 188. 2d., and the gross expenditure, exclusive of investment of a portion of the 
balance in the hands of the Vice-Chancellor, was 22,4Q01. 198. 6d. So that it will be 
seen that although, in the case of hath Universities, there is a certain surplus of income 
above expenditure, it is ;oot greatly JD eXCE:SS of wha~ must necessarily be reserved for 
contingencies. 

177. The evidence before us leads us to believe tha~; as sOOli as objects are clearly 
defined for which the Universities require assistance, the Colleges, generally speaking, 
would be ready to consider them favourably, but that they would be reluctant (and not 
unnflturally so) to contrIbute a fund until it was known for what purposes that fund was 
intended. So much depends u~on the relations as to teachmg that may ultimately be 
established between thE: Un,iversltles and the Colleges, that it is very difficult to say what 
sum may eventually be required by the UIIiversities. 

178. BeSides the Professorships in Natllral SCIence, the foundation of wIllch ,we have 
already pointed out to be urgently necessary, it IS probable that many Professorships, or 
Public Readerships, in other branches of Learning are indispensably required In illustra.
tion of tIlls remark it may be perhaps not Improper to mention that no public lecture~hip 
on the EnglIsh language or English literature exists at either Umversity. But, without 
entering further upon matters whIch he beyond our province, it is especially important for 
us to notice that in the case of the Natural Sciences, a largc outlay for Laboratories, and 
the other material appliances necessary for the cultivation of science, is required over and. 
above the cxpendlture necessalY for the payment of Professors, Adjoint Professors, and 
Demonstrators. This disadvantage in the position occupIed by Natural Science is 
inherent in the nature of the case, and cannot be remedied ; but it should be bprne in 
mind that the difference betweeQ. the Naturl\l Sciences and the various Departments of 
Litel'Rture is to a certain extent more apparent than real. In former times the great 
hbra.nes, which are indispensably necessary for the study of ancient literature and learning, 
were formed at a vast cost, and were placed 10 buildings not unworthy of the objects 
which it was sought to .promote. The debt of ~ratitude which we owe to those who in 
past times rendered this service to their successors IS very great; but wIllIe we acknowledge 
this debt, we must remember that on the present generatIOn the duty has clearly 
devolved of imitatmg theIr example, and of setting by the side of those institutions wIllch 
former ages created for the Advancement of Learning, other institutions founded in a simIlar 
spirit, and devoted to the Adva.ncement!>f the SC1ences of Observation and Exeenment. 
In claiming for Natuldl Science a large Ahare of whatever funds may be contributed to 
the Universities by the Colleges, we do so in no spirit of illiberality towards the older 
studies, but only from the feeling that they have been, to a great extent, prOVIded for 
in the past, and that the time has now arrived in which the newer studies ought to be 
plaoed in a similar position of advantage. 

F4 
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V. THE RELATION OF THE UNIVERSITIES TO TECHNICAL EDUCA. 
TION, AND TO EDUCATION FOR SCIENTIFIC PROFESSIONS. 

179. !ffor the moment we regard the Universities simplye.s educational bodies and 
leave out of bight their duties e.s upholders of learning and promoters of original inquiry 
and research, we can have no hesitation in admitting that their main function in relation to 
science is to maintain it.~ position as a part of liberal education How this is to be done 
is no doubt well understood at the Universities themselves, and it is only for the sake of 
completeness that we refer to it here. The art of doing it consists, in the first place id 
teaching well whatever :pal ts of science are taught at all, and, in the second place: in 
selecting for the instructIOn of the general student such parts of science e.s tend best to 
~,'lve him a correct Idea of its whole structure, and ale most likely to be useful to him 
in his snbsequent course of'hfe. But subordinate to this general function of maintaining 
science as a great and necessary part of liberal education, there are other more special 
considerations which ought not to be wholly lost sight ot Foremost amongst thcse is 
the immediate nece.ssity which has arIsen for supplying the country With a highly 
educated class of Teachers of Science. In consequence of the improvement which has 
taken place in the First Grade Schools, there is an increasing demand throughout the 
country for good scientific teachers, and it is probable that at the present moment the 
demand exceeds the supply. It is to the Umversitles that we must look to meet this 
demand, and to meet it in as perfect a manner as they can. The smallness of the 
Dumber of science students at Oxford and Cambridge has been made, and With some 
j llstice, a ground of reproach; but it would not be fair to measure the usefulness of the 
Schools of Science at the two Universities by the number of their student,s. It must be 
remembered that more is done for the ultimate diffusion of SCientific knowledge throu~hout 
the country by supplying the first grade schools with three or four first-rate teachers 1D the 
course of a single year, than by giving during the same time a good education in the 
elements of science to a much larger Dumber of general students. It is, therefore, of much 
importance tbat the education of students of science should be such e.s especially to fit 
them to become teachers of it; and to this point, we believe, much attentjoD is at 
present paid. 

180. But the profession of teaching is not the only profession for which science studcnts 
should be prepared; althongh it is, perhaps, the oilly profession fOf which they should 
obtain a complete preparation at the Universities. Professor Jowett observes, II I am 
" inclined to think that physical science can only be spread in one way, and that is by 
.. connecting it with the professions. There are two profession~ with which you would 
" naturally connect it-the medical profeSSion and the profession of an engineer; and 
.. if you want to increase the number of physical science students and to arouse the spirit 
.. of physical science in the University, you must draw from those two cle.sses of students 
" of medicine and engineering." Without altogether adopting this view, we are, never· 
theless, prepared to admit that only a few young men are able to devote themselves for 
two or three yeals to any pursuit whatever without bemg able to see definitely whether 
the pursuit is one by which they will be able to live afterwards. Unless, therefore, science 
students can be made. to ~eel that their studr of science is leading them up to. a profession 
in which they can mamtam themselves, thelf numbers are not lIkely to reCeive any large 
accession. 

lSI. The prmcipal professions for which extenbive preliminary scientific studies are 
required, are, ~he profession of. medicine,. the professions o~ con~ltin~ an.d man.u. 
facturing chemistry, and of clvd, mechamcal, and telegraphiC engmeenng lD all Jts 
various branches. With regard to all of these the tendency of a great amount of the 
evidence which has been laid before us is to show that the Universities onght not to 
undertake to give direct professional or technical instmction. For example, the difficulties 
in the way of making either Oxfurd or Cambridge into a great School of Medicine are 
very conSiderable. It is suffiCIent to advert to the size of the towns, and the consequent 
smallness of the hospitals that .could be placed at the disposal of the .students, as one 
circumstance amongst many which would render such an attempt unadVISable. Nor are 
the difficulties less which stand in the way of any ~ttempt to gJv~ a compl~te education 
in civil engmeering at these Universities. Accordmg to the evidence which we have 
taken, so much of this education must of necessity be practical, t~t a c?mplete technical 
education in engineering cannot possibly be given in a town lD which there are no 
manufactures On the other hand, the professions of medicine and of eivl1 engi
n'!ering both reqUire, though in different directions, very thorough and very extensIVe 
preliminary scientific training; and in these profeSBlons the feeling appears to be 
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grqwiug that the highest possible development should be given to these prehmin3lY 
studies. It is our opinion, thl'refore, that the Umversities should provide to the fullest 
extent for tq.e theorehcal instruction of such professional: students. , 

182. There would probably be no difficulty m securing this object, so far as the profession 
of Medicine IS concerned, if the department of Biology 1Il each of the UniversitIes should 
hereafter receive an adequate organization. , I ' , , , , 

183. With regard to Civil Engineering, at Cambridge the Jacksonian Professor gives a 
course of lectures on the Principles of Mechanism, and the Professor of Experimental 
Physics gIves courses on different branches of that subject, but there is no Professor of 
CIVIl Engineering, unless the Jacksonian Professor can be regarded a.~ sucb. The only 
preliminary instruction that is offered by the UniverSity of Oxford is that to be obtained 
In the Hyde Institute; and considering the great number of subjects which have to be 
~ught in that Institution, it would be too much to expect that a course of mstruction 
could be provided there exactly SUIted to the wants of professiona\ students. '{'he first· 
step towards meeting these wants would be to provide a Professorship of Civil Engineering, 
and to place such appliances at the dISpOSal of the Professor as would enable him to give 
to students intending to devote themselves to that profeSSIOn the same kmd of assistance 
which 1s now given with so much ability and success ID Scotland at Edinburgh and 
Glasgow. and in Ireland at Trinity College, and ,in the Colleges of the Queen'/! 
University. The functions which might be usefully dIscharged by an UDIversity 
Professor of CIvil Engineermg are stated with' great' clearness ID the evidence of thlllate 2;1'.,9506. 
Professor Rankine. I •• 
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VI.-THE DUTY OF THE UNIVERSITIES AND COLLEGES WITH 
REGARD TO THE ADVANCEMENT OF SCIENCE. 

Research a primary Duty rifthe UniIJersites. 

• 184. On n<;J point are th~ witness~s. who~ we have examined m?re ~nited than th~y are 
In the expressIon of the feeling that It IS a PrImary Duty of the UnIversities to assist In the 
Advancement of Learning and Science. and not to be content with the position of merely 
educational bodies. We entirely eoncm; with the impression thus conveyed to us by the 
evidence, and we are of opinion that the suhject is one to which it IS impossible to call 
attention too strongly. We think that if the Universities should fail to recognIze the 
duty of promoting Origmal Research, they would be in danger of ceasing to be centres 
ofmtellectu8.lactlvity, and a means of advancing science would be lost sight of which 
in this country, could not eaSily be supplied m any other way. There is no doubt that at 
the present time there is 8. very strong feeling in the country in favour of the wide 
diffusion of education, and of the improvement of all arrangements and appliances 
which tend to promote it, from the simplest forms of primary instruction up to the most 
advanced teaching 'that can. be given in an University. But there is some reason to 
believe that the Preservation and Increase of Knowledge are objects which are not as 
generally appreciated by the public, and of which the importance is not so widely felt as it 
should be.~ On tbis point we would direct especial attention to the remarks of Sir 
Benjamin Brodie: "For education we construct an elaborate and costly machmery, and 
" are willing, fol' this end, to make sacrifices; but, on the other hand, the far more 
" difficult task of extendmg knowledge is left to the care of individuals, to be 
" accomplished as it may; and yet it is this alone which renders education itself 
"possible. I really am mclined to think that in former days a more real and earnest 
" desire must bave existed to preserve knowledge as a valuahle national commodity for 
" its own sake than exists now; and the reason that I say this is, that we have eXIsting 
" in the Universities of Oxford and Cambndge records of another condition of things 
" with legard to knowledge than that which exists at present. In the :6.rst place we 
" have extensive llbraries which could only have been founded and preserved for the 
" sake of the preservation of knowledge itself; and in the next pl/I.Ce the collegiate 
c, foundations in the Universities were originally and fundamentally, although not 
" ahsolutely and entirely, destined for the same objects. !II ... ... This object is 
" certainly not less important in modern than in ancient society. I presume that in the 
" middle ages knowledge would altogether have perished if it had not been for such 
" foundations, and it appears that now from other causes the pursuit of knowledge and 
" of general scientific mvestigation is subject to very real dangers, though of another 
" kind to those which ~hen prevailed, and which make it very desirable for us to preserve 
" any institutions through whICh scientific discovery and the investigation of truth 
" may be promoted.'" • • ... The dangers to whICh I refer, are dangers 
" whICh arise partly even from the growing perception of the practical importance of 
" knowledge, 'Which causes a very great draught indeed to be made upon the scientilic 
.. intelligence of the country. In the first place, almost every scientific man is caught 
" up instantly for educational purposes, for the object of teaching alone; and, in the 
" next place, a very great draught indeed is made upon science for economical purposes ; 
« I mean for purposes connected with practIcal lIfe. In sanitary matters we have 
" numerous examples of the vast amount of work done by scientific men for public and 
"practical objects. So that the supply of scientific men is not equal to tlie demand 
.. for those objects alone. Manufactures offer another great field of SCientific employ. 
" ment, and it is to be observed that these are the only ways through which an income 
.. can be obtained, the pursuit of scientific trnth being an absolutely unremunerative 
" occupation." 

185. We believe that the dangers refelTed to in these remarks are real; and their exist
ence induces us to lay down, as emphatically as poSSible, the positi~ that tb~ Promotion 
of Original Work in Science shoula be regarded as one of the MaIO Functions of t.be 
Universitie.q, and should be specially incumbent upon the ho!ders of those fellowsh;lps 
which, as we have already recommended, should be awarded WIth.a view to ~couragmg 
original research. As regards the Professors, we have already IDsisted on the l!Dportance 
of ~ arranging their duties as ~ give th~"?- abundan~ le~!lure. and, .w.hat IS no less 
indispensable, abundant opportuDltJes for Origmal InvestIgation, by provlCling the external 
appliances necessary for it. We think that the great national mterests connecte;d With 
the advancement of science furm one, although only one, of the grounds upon which the 
endowment of profess!Jrial offices is defensible, and regard it as a great advantage that 
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an opportunity is afforded by the peculiar circumstances of the Universities of giving 
encouragement and maintenance to a class of persons who are competent to advance 
science, and who are willing to make its advancement the 'principal bUSIness of theit 
lives. 

186 We have already stated, but we would repeat it here, that we would on no account 
have offices founded withIn the Universities without speCial duties attached to them. 
It is an absolute advantage, if not 1n all, at least in many cases, to a man who is engaged 
in some abstract part of SCience, to be compelled to'llroduce, In the form of'public 
discourses, the results of his labours; and it can be no disadvantage to him, under imy 
circumstances, to be obliged.to devote some moderate part of his time to showing, if it 
were only by the example of his own work, to younger men, how scientIfi.c studies should 
be carried on with the View 'of promotmg human knowledge. We believe that'in all 
ordinary cases a certam amount of educational work is of advantage to the scientific 
worker, and we also believe that for the promotion of the highest scienti:fi.c educatIon it 
is very desirable to bring the original worker into direc t personal contact wIth the 
student. ' 

187. We have also already spoken of the propriety of awarding Fellowships in certain 
instances, not, as at present, by an examination test, but for services rendered tSt 
Science in Original Research. Although we should wisb,' as we have already- said, to see 
this done from time to time (as it has already been done at Cambridge) ill ,the case qf 
persons who,have already made themselves eminent in science, and whose accepting the 
Fellowship is rather to confer an honour upon the' office than to receive one from it,' we 
also think that a wider applicatIOn should he gIVen to this principle; and, 'that '\'9'hen
ever a Fellowship in Natural Science is offered for competition among the' younger 
j)raduates of the UniversIty, 'such evidence' as any candidate can offer of his aptitUde to 
become an useful worker in science, should always be taken into acconnt In the' awarq. 
Nothing, we believe, would tend to give the students at the Unive-rsities so just an idea 
of what science is, or of what the objects are which those who' .I!ursue i't should bave 
in view, as the adoption of the principle by 'the UniverSIties and the Colleges, 'that th$l 
highest honours and rewards in Natural SCience are to be conferres! upon men who' can 
offer some evidence that their names are likely afterwards to find It J;llace on the 118t pf 
those who have added to human knowledge. ." , 
, 188. The proposals to whicn we attach the most importance with a view to the 'Enc(jurag~
knent of Original Research at the Umversititis are the two to which we have jUSL referred: 
(i.) the Establishment of a complete Scientific Professoriate; (ii.) the Appropriation, I.\nder 
certrun conditIons, of Fellowships to the MaIntenance of Persons' engaged in Orlgm!11 
Research. But, in addition to these main proposals, other suggestions are contained in 
the evidence before us, to which'we would call especial attentIOn: (i) that Laboratories 
should be founded expressly intended for Research, and for the' Training of Advanced 
Students in the methods of research; (ii.) thal; Scientific Museums and 'Collection!! 
should be mamtamed to an extent beyond what is required for purely educatioD!ll 
purposes i (ill.) that a Doctorate in Scien~e should be ~stituted. ' 

Proposed Laboratories for Beseaf·ch. 
189. It is one of the disadvantages of an University cour~e that a young man, up to the 

time of taking his degree, .is straining every nerve in order to master a certain amount of 
knowledge in which he has to pass an exammation; and however imllroving this.process 
may be to him In certain resllects, the impression, is widely entertamed thaI; it is not 
calculated, to develope the onginahty of his mind, or those peculiar qualities which fit a 
.man to become a discoverer in Science. As it is indispensably necessary that the ,student 
should be well grounded in his WOlk, and should have a thorough comprehension o£ the 
methods and pnnciples of his branch of science, before he attempts to add to it, it is 
not easy to see how this dIsadvantage could be remedied during his undergraduate 
course; but as soon as his examinations are passed. it is surely time that he should be 
.led to re~ his studies from another point of view. and to give them a different,direction. 
He shoUld then be placed in a labOratory devoted to onginal research, and under the 
,immediate care of persons who are ptincipally engaged in work of that nature. 

<?n this point we would again refer to the evidence of Sir BenJamin BrodIe: "I should Qu. 3593 • 
.. like (speaking of my own department and departments which are cognate with it, 
.. and I have no doubt that the same remark would also apply to Physiology and to other 
" subjects) to see those :professors have under their control laboratories suited for 
c' scientific research and mvest"igation, in which they should take a certain, limited 
CI number of students who would work, partly as their pupils and partly, as their .r assistants, for 'those ends, And I should myself say that this is an educational 
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.. function of the most important character possible, because you would here really 

.. carry scientific education to its end. If you do not do this you stop Khort of the most 

.. Important part of all in scientIfic education. Now the real perfeotion of science is 
II shown only in scientifio inquiry-the perfection of science not onl, in its general 
II results, but thc perfection of science as an instrument for educatIon; and If you 
" leave out in the University system any provision for scientific re'learch. you arc 
" leaving out the most important feature of the subject. Those pupils would be persons 
" who would ultimately pursue the sCIence as their main business In life, and become in 
., their turn the teachers and the professors of the subject. I am not giving a mere 
" chimera or dream, but thIS is already, though not exactly in the way that I am 
" suggesting, carried out to a gleat extent in Germany." 

No less important, as giving one view of this questIon, is the evidence which we have 
received from Dr. Frankland. who says, .. In my opinion the cause of this slow progress 
" of original research [in England] depends, in the first place, upon the want of suitable 
" buildings for conducting the necessary experiments connected with research; secondly 
"upon the want of funds to defray the expenses of those inquiries, these expenses 
" being sometimes very considerable; but, thirdly and chIefly, 1 believe that the cause 
" lies in the entire non-recognition of original research by any of our Universities. Even 
" the University of I,ondon, which has bcen foremost in advancing instruction in 
" experimental science. gives its highest degree in science without requiting any proof 
"that the candidate possesses the faculty of original research. or is com\letent to 
"extend the boundaries of the science in which he graduates. I donslder that 
" this circumstance is the one which chiefly atrects the progress of research in this 
" country, because if we inquire into the origin of those numerous Memoirs upon original 
" investigatIOns that come from Germany, we find that a considerable proportion of 
" them are investigations made by men who are going in for their science degrees, and 
" who are compelled, in the first instance, to make those investigations, and they attain 
" by that means the faculty and h.king fOI' origin~ research, and frequently follow it 
" out afterwards; so that a conSIderable proportIon of the papers themselves are 
" contributed in the first place by those men going in for degrees, and a considerable 
" proportion of the remainder are obtained, I believe, through the influence of this pre
" vious training in research upon the men who have taken the degrees. Further, the 
" entire ignoring of research in the giving of degrees in this country diverts also, or has 
" a tendency to divert, the attention of the professors and teachers in this country from 
.. original research. They have not to take it into their consideration in the training 
.. of their students; they have not to devise, as is the case in Germany, suitable subjects 
" for research to be pursued by their students; and thus their attentIon is, as it were, 
fC taken away entirely from this hIghest field of science. And, indeed, if they themselves 
" devote some of their time to origmal research, it almost appears to them to be Ii 
., neglect of their class duties, because their class duties do not require It. Their 
(C students are to be trained for subjects which are foreign to originar research; they 
.. are to be trained chiefly iu subjects that are to be tanghL by lectures, and by what 
" I should call 'descriptive,' as distinguisbed from 'experimental' or ' practical' 
" teaching; and, consequently, I think that in both wa.ys-both by not bringing 
" students into contact with onginal experimental work, and by dIverting the attention 
" of the teachers and professors in this country from such work, great damage is 
., done 10 the progress of investigation in Great Britain by the attitude of our 
" Universities." 

190. Sir William Thomson has gone even further, and has expressed an opinion that 
the systems of examination in the Universities, as at present arranged, 80 far from doing 
anything to encourage the spirit of scientific research, have.an exactly opposite tendency. 
" That to some degree, competitive examinations produce an elementary smattering of 
" ,science I have no doubt whatever, but I cannot see that they produce much beneficial 
" influence; and in the higher parts especially, they have, I fear, a very fatally injunous 
" tendency in obstructing the progress of science." 

191. The kind of assistance which we should desire to see given in the English Univer
sities to young men who have cOlI'!pleted t~eir University co~se, ~nd ~h~ propose to ~t 
a bcienttfic career, has been from time to time afforded at varIous mstltutlons In the Umted 
Kmgdom, among which we may parti(,ularly mention the Laboratory of the University of 
GIa.,gow, under the direction of Sir W. Thomson. The plan has been adopted in some 
of the German UniverSIties, and even in the great Polytechnic Schools of that country. 
In France it has recently been organized on Ii most CO':llplete and extensive scale. The 
:Ecole Pratique' des Hautes Etudes is a Government Institution of which the object is 
to encourage young men to devote themselves to scientIfic research, and to give them 
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opportunities of learning its methods. The course pursued by this Institution is to take 
young men who have completed their prehminary sCientific studies, and, allowing them 
an allnual stipeod to defray the expenses of their maintenance, to place them under 
the care of competent professors, who give them' assistance lind advice in their' first 
researches, and to whom they afterwards become useful. This plan' appears to' LIS' so 
excellent m itself, and at the same time so academic in its general character, that we 
desire to recommend it for adoption at Oxford and Cambridge. To insure due' attention 
to hoth classes of students, it would be proper that the laboratories intended for training 
in the methods of research should be distinct from those in which more elementary 
instruction is given. ' . 

192. Weare also of opinion that arrangements should be made, in some of the public 
buildings of the UnIversities, for giving opportunities td members of 'the Universities, 
no longer in statu pupzllari, of prosecuting researches; although 'we should regard 
it of primary importance that these arrangements should be such as not to interfere 
with the teaching duties, or wIth the scientific work, of the Professors. We agree with 
Dr. Frankland that one "cause of the slow progress of original research ", in England is 
rc the want of suitable buildings for conductin~ the necessary experiments connected 
rc with research ;" and we think that the Umverslties might', with great proprietY', supply 
this want, so far as their own members are concerned. We also think that collections of 
apparatus should be formed, whIch should be availahle for the use of such independent 
workers in science. There are some obvious difficulties involved in this 'plan',' whicll has 
been strongly recommended by some of our witnesses, but which, so far as we are aware, QIl. 3543-il. 
has not been anywhere practically tried. We should, however,look with confidence to QIl.11,820-
such a body as the proposed "University CouncIl of Science" to frame suitable regula- 1 
tiona as to the fitness of the persons admitted to the priVIlege of working in an 
University laboratory, and 'as to the securities to be taken for proper care in the use of 
valuable Instruments. . We are disposed to think that, under the special circumstances of 
the UnIversities, they would do more to promote original work by offering facilities of the 
kind which we have described than by making grants of money similar to those which 
are made in aid of special researches by the Government Grant Committee of the Royal 
Society. The plan would have the collateral advantage of rendering residence at the 
Universities attractive to scientific men. 

" ) I 1 

Proposed Special Scientific' (JoliJctions. 

193. Althou~h we think it desirable that Scientific Museums and Collections should 
be maintained In the Universities to an extent which would render them available for 
original research, as well as for the purposes of education, we do not attach the same 
impol't'hnce to tIllS fOlnt as to the preceding, because museums and collections have 
been formed and wil be formed in other places than in Umversitles, whereas laboratories 
adapted for the instruction of students m the methods of scientIfic investigation are 
not likely to be founded except in connexion with educatIonal institutIOns; and 
although It is a disadvantage to a scientIfic man not to have all the collections that he 
desires immediately at his hand, yet, coosidering the proximity of the UDlverSlties to 
London, it cannot be said that this dIsadvantage amounts to more than an inconvenience. 

194. We also are of opinion that it is very desirable that such more extensive collections 
as may be formed in the Universities should, as far as pOSSIble, he kept separate from the 
more limited collections intended for educatIonal purposes. A Museum may be very 
easily made too large for these purposes, and instead of giVIng the student clearer ideas, 
may serve to confuse him. 

Proposed Doctorate in ScitInce. 

195. We have already referred to the pOSSIbility of instItuting Higher Degrees, to be 
conferred upon students, not in accordance with the results of an examioation, but upon 
their givin~ proof of capacity for original research. The evidence of Dr. Frankland and 
of Sir Wilham Thomson, which we have already quoted, and to which we might add 
that of the late Professor Rankine, appears to us concluSlve upon the point that there 
is a real danger in the examination system; and m our opinIOn this danger might be 
guarded against by instituting a higher degree in science, the obtaining of which should 
be regarded as a great honour, and whIch should not be awarded except with reference 
to original work. The plan of requirIng from a candidate for the Doctorate in Science 
a dbsertation embodying an ,"ccount of some origmal research of his own is strongly 
approved by such competent witnesses as Dr. Siemens, Dr. Carpenter, and Professor 
Frankland. ThIS plan has been adopted in several of the German Unlversities, and has 
now become the established rule in :l"rance. 

GS 
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VII.-CONCLUSION. 

196. In concludirig our report we beg leave to point out that in regard to many of the 
most important questions, tae evidence of the witnesses is, on the whole, characterized by 
a remarkable unanimity; while with regard to a few points of primary interest, and a 
large number of details., there is a considerable divergence of opimon. Taken as a whole, 
the evidence has convinced us, that, although much has been done in the Universities 
towards the Promotion of Scientific Education and Research, much remains to be done; 
and that changes; or at least extensions, of no inconsiderable imJ,>Ortance have now 
become indispensable; if the work. which has been so well begun, IS to be continued 
successfully. We have endeavoured to indicate what, in our own judgment, should be 
the general direction of such changes, and we have not altogether abstained from 
offering suggestions as to particular modifications or improvements of existing arrange
ments: put we are sensible that questions of detaU are hkely to be best discussed in 
the Universities themselves, where they will come UDder the consideration of persons who 
have made the theory and practice of education the business of their lives, and whose 
judgment, on all points connected WIth the working o( their own system, ought to 
carry great weight. 

All of 1;Vhich we humbly beg leave to subInit for Your Majesty's gracious consideration. 

(Signed) DEVONSHIRE. 
LANSDOWNE. 
JOHN LUBBOCK. 

-J. P. KAY-SHUTTLEWORTH. 
E. SAMUELSON. 

·W. SH.ARPEY. 
-G. G. STOKES. 
HENRY J. S. SMITH. 

-T. H. HUXLEY. 

• These Commissioners have authorized the Cba.irman to append their names to the Report, in 
consequence of their absence from London. 

J. NORlIIAN LocKYER. 
Secretary. 

lst August 1873. 
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APPENDIX I. 

LErTEB addressed to the VICE-CHANCELLOR of the UlIlVERSITY of OXFORD by the LINACRE PROFESSOR of 
PRYSIOLOGY 'D the UNIVERSITY. 

" Oxford, May 7, 1873 
II DBAR Mit. VICII .. CSANCBLLOR, 

"MYknowled~eofthe actlVO mtetestwhroh you have 
for many years taken 10 the promotIon of the study of the 
Natur&l Scl.n .... h ... mad. m. thmk that a statem.nt of 
the present posItion and reqwrements of Biology 10 Oxford 
DIIght Wltlr some approp1'1&teness take the form of a letter 
address.d to you 

" I WlSh, In the first plaee, to fIIve a sketch of the plan 
10 confomuty Wlth whleh the work done Ul my Dep....tment 
of the UmVerBlty Museum IS C&1'l'led on a.t present, and 
Wlth thls sketch I Wll1 combme a statem.nt of the cost at 
whICh that work 18 acocmphehed HaVIng done th~., I 
propose. 10 the seeond plaee, to pomt out 10 what d!rectlOns 
the plan In questLOU a.dnuta of, or rather caJls £01', expa.nslon, 
and at what mcrease ID expenditure. Thlrdly. I propos. to 
gIve an outhn. VIew of what Ul my oplDlon should ulti
mately be the &1'I'&ngement of the Departtnent of BIology. 
including under thls term Human and Comparatlv. Ali ... 
tomy. Zoology. and PhYSIology 

and thls sum is p&1d Bway by Ium partly to an Amstant 
Demonstretor for tw:ttonaJ. work dunng Term-time, anel 
portly to a .eeond .ervant. In the propomons of 451 and 301. 
respeettvely Thus the sum of 3001 pOld annually by the 
Umvemty 18 accounted for Another sum of 2001 £roD! 
the Aldnclnan-TomhnOllloll Fund, whleh IS charged Wlth 
and p.,d over as the stipend of the Demonstrator of 
Anatomy. Mr Charles Robertson. makes up the total of 
5001 B)1ecdi.d above Th. Semor Demonstretor receiVes. 
An addition to the etIp.nd from the Aldricluen-'fomhn01&n 
Fund, one thU'd of all the fees paid by students, the Junior 
Demonstretor ...,..ves, Ul addition to the 451 pOld 'to Ium 
from the Fund of 751. allowed by the UDlverslty' for 
'Ao818tance,' another thlrd of the Studenta' Fees. whllst 
the rem&1DlDg third 18 p.,d to Mr E Ray Lankestar of 
Ex<lter College. for the dehvery of an extra course of Lec
tures The Aldnchl&l1-Tomhn.mn Fund of about 2001 per 
annum and the ,!51 Just specwed. m all 2451, are all the 
means aV&1labl. from pubhc sources for the payment of 
Demonstrators m Blolog,r, at Oxford; whllst at Cambndge 
as much 88 4001 IS p&1d by the Umversity alone for the 
s.,m. purposes Th. sums pOld at .. ther UDlverelty 80S 
etIpends to teach ... stand thus'- ' 

" AT CAMBRIDom 

.. lil'om tke UnIVerSIty Che.t. 
.. For a Demonstrator of Human Anatomy - - ..t150 
.. For the Supermtendent of the )\!Iuseum at Zoology 

and Comparative Anatomy, who hold& 6n ofti.oe 
analogous to that of Mr Charlea Robertecn at 
Oxford - - - ,- 150 

" For the Dllmonstretor of Comp .... t.v. Anatomy - 100 

,e AT OXPORD. 

.. From the V..., ..... /y Chest 
.. For .. Second Demonstretor 146 

.. I. At thetres.nt time the prinCIpal work done In the 
Departtnent 0 the UDlvemty Museum winch IS .ntrnetcd 
to the L1I1&Cre Profes.or. con.18ts 10 the proV1810n of the 
means. matem.1 and oth.r. reqwred for the adequate prep ... 
ration of Students for the Ho"",," Exammo.tton tn the 
Naturel Sctence School A l&rQ:e part of the Vacation-tim. 
of the S.nior Demonstrator anil tn. Professor 18 taken I!P 
ID .oemg to the mate1'1&1 means n .... sa.ry for the u.e of such 
Students. that 18 to .. y. to the procunng and pre'laratlon 
of SpeCImen.. and durmg Term-time the needii 0 .. claoo 
of about tlurty Students, 10 the way of Leetures, l'ract1eal 
and Catechetleal Claose. and Demonstrations, leave httl. 
le18UlO for anytbmg eloe to their Teachers In addition, 
however, to Studentspr,p&rlllg for the Natur&l SCIence 
School. we have from Term to Te!IID Students workmg In 
the n.pa.rttnent who. after takmg their Degrees, stay lU 
Oxford for the purpo •• of further study, and DIOstly for the 
spee ... l purpose of qu&hf.rmg themselves to become M.dlcal 
l'ract1t1oners For such Students m .. ns for leammg 
Anthropotomy have from time to time,... for example 
dormg the past year. b.en proVided. FInally ... certa.m 
amount of ongnlai work has been C&1T1ed on by Students " For the S.nlor Demonstrator 
and othOlB worklng In the AnatoDUcal Depa.rttnent. and 
employmg the means there made av&llable for purpo •• s of 
res .... h The _hest paper of th18 kmd W&8 on. WrItten 
by Dr Church. formerly L •• •• Reader In Anatomy at Ch 
eh •• hortly after the opemng of the AnstoDlleal Deport
ment m the UnlVet'Sl~ Museum; aud the 1a.tett 18 one 
shortly to b. pubhohed m the Royal SOCIety'. Tran.aetlons, 
WI'Itten by Mr H W Mo.eley of ~ Co"Uege, now on. of 
the Natural18ts on H M S 'Ch&I!onger' ThU.,t may be ... n 
that there .... three distinct hnes of work camed on In the 
An.toIlUllal Departtnentof the U mvOlB.ty Museum; the ilrst 
and the most engroosmg of wlueh auno at meetmg the reqwre
ments of Students for the Natur&l SCIence School. wlulst 

.' '-' 200 

..t245 
.. The annnaJ. expens" incurred at Cambndge m the 

Depa.rttnents of Human and Comparative Amltomy fo> 
4 geneml Dl&l.lltenance" and servants' wages ate, on an ave-
rag. of the last .even yeare, 4411 19. Sd 

, " The ent1l8 annual eoat of tha Blo1ogmal D.p....tment at 
Oxford, exclUSIvely, 88 above stated. of certa.m .tems 10 the 
way of outgomgs and of mcome severally, stands thus In a 
tabula.r form 

" lil'om tM U..., ... .,ty Chest 

the second 18 mtended to help m.n who, haViD!! passed that "By sfec1&! 
School, WlSh to prepare themselves b1 the practioe of Human of 75 
D1I8eet1on for the M.dleal Profosaion I and the thlrd tor
Dllnates m the produetlon of Ong.nal MomoU'8. 

{

For a. second 
Annual Grant Demonstrator.£45 

For a second 

.. The entire cost at wluch the work of the BlOlog!eal 
Department 10 camed on 18, exclUSIvely of coal and 11'&8 In 
the wa1 of outgomg •• and of the fees of Students In the 
way of mcome, about 6001 per annum; of whlch aum 3001. 
only 18 pwd by the UmVt!1'01o/. The aooount of the Blologleal 
D.partment Wlth the Umvemty .tands thus, for' the 
ma.1ntenanoe of CoUeotaona' and for f current axpensesi 
meludlng herem tha wages of a serva.nt, 2251. 18 on an 
average reqUIred and expended, 1451. IS requM for 'the 
mamtenanoe of CoUeetton .. ' that IS to say, for tho procu
nng and preparmg of opec11I1ena, and 18 pa.d out 01 the 

Servant 30 
" From Museum Quin'.lu.nmal 

Grant for 'mamtaming Col- For mamfmmng 
leettono' CoUeettons 145 

.. From Museum Grant for For Current 0:-

generel purpoees c:..~:nd 
80 

.. F ...... 1M AIdricma...7bmltnssaa Frmd. 
For Demonstrator 

qumquenrila.! grant of 1.0001 made to tlie MuoeDlD for 
th ... purposes I 801. 18 reqwred for 'ourrent expenses,' and " I wish, In the second pl&oe, to define the duection& m 
a -to and 18 pwd out of the 80Dllual grant of 5451. paul winch tha ob.Jeeto profeosedl;y III1JIled at 10 tho working of 
annually from tho Uwvemt] Chest to the Museum for the BIOlogical Department of the Museum .... moompletel,f 
'General Purposeo.' In addition to th18 sum 01 2251. a attamed, and to apecd'y the means b;y winch, and the IDlDl
IUm of 741. per annum baa been """'Pod by a 1I""'t, 01 mnm eoat at whWb, they could be more thoronghly oom
date July 8.1871. to the Lmacre Professor for' AsoisIaD ... • pasaed. There 18 onedui!ction in wluchat ihe ~nt tune 
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we ouft'er vfIf1 conaider&bl,. from deJiClenq in teachIng
power. and the POl'llOnB whom tlus deJicrency alfeeto &Ill the 
unportant c1asa of men who. hevmg completed the N&tunl. 
Science cumoulum ""IWBlte fOf the Degree of B.A • W18h to 
contmue to resIde m OxfOfd. and commence to prepare 
thelD8elves for" Mewc&1 C&reer ConSldenng ... I do. that; 
my first duty 18 to the Natural Setence Scbool. and hevmg 
now for .. vera! T""!'" hoek had .. many Students WOl'lung 
'Of thet School 10 the Blologtcal Department .. could hev. 
anytlung hke adequate 8uper1'lBlon and 88Slstance gtven to 
them by the Demonstrators and myself. I find tt nnp08Slble 
to gtro any effiCIent 80penntendence even to the .mall 
number of person. who now for BOVera! T~ back bave 
been practising Human D18sectIon .n the Museum Y ct. 
though It would be In my Judgtnent exceedIngly mexpedlent 
to encourage UnIversIty Students who mIght be mtendmg 
to enter the MedIca.! ProfesoIon. but wlio hed not been 
through the Blologtca.! Deportment of the Natural SCIence 
School. to begtD theIr prep_tory stuwes by Anthropotcmy. 
the OpportuDIty of pur.Ulng thet branch of Anatomy 
should. 1 thmk. be furmshed to aDY of our Studenta who. 
havmg been through thet course Of prelumnary trauung. 
W18bed to prolong theIr resIdenee In tbe UnIVerSIty. T", 
meet then needs, however, -another Demonstmtor would ~ 
reqUIred, and .. the whole of Ius tIme would not be taken 
up WIth the work 10 question, be mlgbt reheve the present 
SenIor Demonstratur of some of the teachmg-work for tbe 
Natural SCIence School whIch he now undertake .. and. by 
bem,g relieved from winch, he would have more time to gIve 
to h .. stnctly atatutable dntIes of {;urstur of CollectIons, 
dutI ... 1 may sar. daIly growmg ID unportaneeand urgency, 
Wltb tbe ...... Slon. made and Wltb those reqUIred to b. 
made to th. Museum Serres. 

" A second defiCIency m the BlOlogIca.! Dep_ent of 
the Unlvers.ty Museum as working at present Ii .. ID tbe 
fact thet the sum of 1451 per annum. as.Igned to the 
tD&IDtenanoe of CollectIon. and spent on the procurmg and 
prep ..... tIon of Specunen •• lcaves DO margIn for the purclu18. 
of metrumenta and apparatus, sucb as IDIcrOSCOp... Th. 
addItIonal expense wIncli the UmverSlty would •• n accordance 
wIth tb .. e suggestIon.. undertake, may be taken 8S about 
301 per annum for BClentIfic apparatus, and for the atlpend 
of a Demonstrator ehont 1201; In all 1501 per annum; a 
sum winch, when added to that already paId by the Unl
Ve1'8lty Chest for the atlp.nd of 8 Demonstrator and for the 
procunng of SpOClDlens. would amount to some\lung about 
3501 a year. a sum les. by 601 • thet I •• tban the sum winch 
the Umvemty Chest at Cambru!ge pays to DODlonstrators 
alone And tbe sum total of public money wlncb would. 
Inclnding th18 addItion, be expended upon tbe AnatoIDIcal 

• Department of tbe Umvemty Mnseum, would be 000-
8ldersbly I ... than that wblch is expended 10 eacb of tbe 
otber two Dep_enta, thet of PhySlCB and thet of Ch .. 
J1lIBtry, winch correspond to the two other VIVlBJODS of the 
Natural Setenoe School, 

n The ma1ung of the adthtlon IDdlcate<1 to the teaclunlf 
and workmg-power of the BIologIcal Department I .. I nmri 
.Y. urgently necessary. If the study IS to b. prosecuted hers 
upon a Beale commenaurak either wtth lta Inmmue ImpoJ'o 
tanoe. Of WIth whet the rugnlty of the Uruv ..... ty and th. 
exatnples and precedents of other InstItution. BU/Cgest 

" I will conclude by slating. ID the thIrd p1aee, wbat, In 
the event of any larger plan bOlns hrought under ton.lde. 
r&tIon for the ........ ngem.nt of the severa! Cha .... connected 
WIth BIology, .hould. m my OplRJan, ba th. dlVllllon of the 
subJeet. If Itshould be thought that tbe UDlVel'lllty should 
aim at d •• eloplDg the study of BIology IDBInly In relation 
to the purpose of Genera! as opposed to that of Professlono.1 
EducatIon. and .hould lay weight therefore lDBIuly upon 
~h. AnatomIcal and MorpbologIca.! aspeeto of the .uluect. R 
IS still no exagg ..... tlon to say. that th. subJect. even wben 
thns houted. IS now far too large to b. entrusted to the C&re 
of any .. ngle Professor. Two P:Ofessors. one WIth the tltl. 
and dutl .. of Professor of Comparative Anatomy. Zoolo!O'. 
tmd HlBtology. tho other Wltb thet of Prot ... or of Human 
Anatomyand PhYllology and Etbnolo!O'. ougbt at once to 
wVlde the field at present m charge of the Lmacro Pro ..... sor 
The "'entllic appropnateness and the ,coIlOIDI .. l advantag .. 
of comblDIDgth. subJects of Zoology. ComparatIve Anatomy. 
and HlBtology are suffiCIently obVIOUS. Ethnology IIllWD, Of 
'Anthropology,' I. a subJect wblcb, however vast and 
groWIDg, 18 nevertheless one wwcb the Prof ... or of Human 
Anatomy and PhyslOlolQ: 10 Oxford should irurIr be 
expected to dca.! WIth. if not from Ito llletoncel and 
PluIoloj!lCal, atllI at all evento from Its Natural H18tory 
SIde. The development mtiun Jato y..... ot collectloOl 
Illustratmg tlus latter !':')Ieot of AntlIrOpology •• no less 
remarkable tlum thet of literstore. treating ot .t from every 
pOInt of VIew. and the estabhslunent In OxfOfd of a Pro
fesaorshlp WIth such duties .. tho •• lDdlcsted would cau .. 
such collectloDI to grsVltate luther.. hemg "p1aee enu
nently fitted. by reason of the many and v .... oll8 dep_entll 
of Human KnowledjrO ... of Art, of HunOl'J, and of Ethlos. 
represented Wltbm Its pl'OClDCtB. to' b. a bome fOf tbeIr 
preservatIon and utIhzatIon. But BIology would beer etI11 
further wVllIlon WIth mnch advantage, and a tlurd CheIr 
should he establt.bed to r.p .... Dt ana expound tbe Phy .. o
I~ as opposed to the AnatolDlCBl and MorpbologIca.! 
DiVllllon of BIOlogy. W,th tlus Chair the Profes.orshlps 
of MedI.me and the dutIes of teachIn/C whet h ... e10ewhere 
been ca.1Jed the lnatltutes of Mecheme IDIght. I would 
IOggest. be combmed. 

" What 1 have felt mI.elf bound to state [ have put In 
the fewest pOBSlble words. knowmg as I do. that no ono '" 
better able than yourself to lupply wbat from yanous causes 
1 may have left un .... d • 

"[ am, dear Mr. Vice-Chancellor. 

fJ Y'!!G::Zo:Wl;LLJ:STONlrJ 

"'rhe Very Rev. Th. Vice-Chancellor." 

APPENDIX II. 

STATEMENT of the REv. B. MAIN; M.A., F B.S., F.R.A.S., RadcW!'e Observer. 

'rhe bnlldmg of the Badchlfe Ob.ervatory at Oxford was 
begtm m 1771. and actIve observIng was commenced at 
the begInmng of 1774 under Dr Hornsby Its found .... 
tlOn was due to the zeal of Dr. Horn.by. and to tbe 
mumftcenl Iiberahty of the RadtWFe Trustees, who eon
sented to bear tbe entIre expense of bwldlDg It and ful'lllSh
Ing 1t Wltb lDetruments. and ultImately of proVIdIng the 
fund. forthe mamtenance of tbe observerand Ius 88Slatants. 
It was under the chrectJ.on of Dr. Hornsby from ~ts foun
datIon till the year 1810, under thet of Dr. Robertson 
from that tIme till 1827, and under that of S. B.tgaud, 
Esq. from 1827 till 1839; all tbese gentlemen hohbng 
8uccesSIVely the ollios of Sanban Professor of Aat>onomy 
ID the UmverSItJ. 

Up to the e10ae of Mr B.tgand·. duectors£'P. the ob ..... 
vation. made (clueflr wIth the transIt mBtnIraent and mural 
qnadrants or mendian czrcle) were not <ednced and were 
not PrIDted or pubhshed. thougb a large and eontinnons 
...... 0Xl8tB In MS •• lnelly of the sun and moon and prm
CIpa\ _ Four COpIes were reqUIred to be made of them, 
ot wlucb ODe was kept at the Observatorr. and the others 
were .ent ""'P""tlVely to the Bodleian loibrary, the RadchII'e 
Library. and tbe Royal SOCIetJ 
. It is donbtful. m the preaent atate of Aat>onomy, and 
since the :redw:tIon and pubhcatIon of the G.eenWlCh 
pJanetazy .. nd \una.r reeulto, by the present Aatnmomer 
, i , 

Royal. whether tb~ are worth tho expenae and trouble 'of 
reductlon and public&tIon; but tlus d_ notblng from 
tbeIr Ol'IgInal value, or from the good use wh",h mIght hap~ 
beeD made of thODl If tbcy had been reduced and publ18hed 
at a tIme De&nlr tbeIr own epoch I 

Mr. Rtgaud was aueeeeded tn IB39 by Manuel lohn.on,i, 
Esq., and WIth Ina duectorshlp began a totally ddferent' 
sy.tem. and tbe 8ClODtJ.fic hl8tory of the Obaervatory,88, 
known to the pubhe. dates from th,. tune. 

Two clumges were made at thIS tIme winch bave j!r08tIy 
contnbutedto the 80 ..... ot tbe Obo .... "*"", the first hem/( 
the w.aBIIOCl8tIon of tbe oIIieM of Sanban Professor ana 
&de1dl'e Obaerver, and the second tho regn\aI' reduction, 
pnntIng. and pubhsblDg of the observatIons WIth a Vl&W 
also of sttll m_g the usefulnesa of the Oboervatory. 
the Tmetees Ofdered a hehometer of 1arge .... and the best 
pos.ible _on of the M ...... &poold. of HamburJ(h. 
though tIus mstrument, through &CCldenta and nnavOtdebla 
delaYI lB .ts 00DBtructt0n, dId not come into _ till the 
year 1850 

Up to t.1u.s _ Mr Johnson, with one amJtant (the 
I""""nt fhst _nt, Mr. lohn Lucas) ..... _ed m 
the .....,b_on of the stars m Groomhndge'. Catalogue 
of CIrODlltpolar Stars 

TIus cataiogne, winch ~ be ealIed M, lob"..,.,'. {)ptII 
MI1(JIIIIIfII, tmd __ 6,31, stars, ..... comp!led and pmited. 
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-dunng the hfetune of Mr. Johnson, hut he chd not hve 
long enough to see Its pubhe&tIon The mtroductIon W88 
wntten and the work pubhshed by the present Radchlfe 
Observer, the Rev IWbert Mam, whosucceided Mr. Johnson 
In the year 1860. CommenCIng WIth the year 1850, Mr. 
,Johnson y":" engaged for two or three years With the 
heliometer, the most noteworthy result. of h .. observatIons 
bemg the redetermmatIon of the parallax of 61 Cygm; and: 
!wi researches on photometry or the relatIve magmtnde of 
stars In the year 1854 he began that system Of photo
graphic metBorology winch has been contInued to the 
Jll"'Bent tIme Wlth coD81derable advantage to sCIence. In 
the small volume of msteorologlcal result. attached to the 
astronoDllcal volume every year, there are not only gIven 
the Journal of d&Ily observatIons and orchnary weather 
phenomena, but the resulte of every kmd (pressure, tem
perature, and hygrometry of the &ll', VelOClty and chrec1aon 
<of the wmd, elas1ac force of vapour, &c , &c) are e:rtracted 
from the photograpluc sheet. for every two hours, and the 
monthly and yearly means taken. The monthly 'resulte 
..... then formulated In termo of the oun's hour angle, so &8 to 
give for any hour of the day the functIon reqwred (whether 
pressure, tempera.ture, 01" moISture) m terms of the mean 
for the day and the hour The VelOCIty and chrec1aon of the 
wmd at any hour .. cOD81dered &8 .. mech&I11ca1 force, and 
the resultant 18 obtamed for every two hours,'" monthly 
result., and the final mean for the year 1S also computed. 
These mvea1agatIons have led aJrea.dy to some mteres1ang 
chacOVl!1'1es. ' 

Mr. Johnson died In March IS59, and W88 suceeeded at 
MIdsummer IS60 by the present RadchJ!'. Observer, the 
Reverend Robert Mam. Mr. MaID has contInued the 
general system adopted by hIS predecessor as muoh &8 
po,slble, hIS chIef object tiemg to proVIde (M far as the 
Jumted forae at hIS chaposal aJlows Inm), 1st, for the VIgO
rous prosecutIon of mendlonaJ observatIons of stars and 
certam planet., mcluchog.the sun ond moon, 2ndly, for the 
tolerably constant use of the hehometer by Inmself almost 
exclusIvely, 3rd, for the prosecutIon of the system of meteo
!'OlolIY preVIously established, * and 4thly, for the regular 
reductIOn, pnntlng, and l'ubhc&tIon of the observatIons. 

The result. a!reOdy amved at under Mr M8oln's chrecto .. 
slnp may be bneBy summed up ... follows :- ' 

1. The compdatIon and pubheatIon of a second Radcwre 
Catalogue of 2,3S6 stars from the observatIons, IS54 to IS61, 
both years mclus.ye. 

2 The re-observat,on (es.entially completed) of the stars 
of the Bntlsh A .. oClatIon Catalo~e, winch reqUll'tl to be 
re-observed, and winch are VISIble In tin. latItutfe, together 
Wlth the re-observatlon s1all m progress of Struve's double 
.tars, and of other hsta of stars 

3 The est&bhshment U1 IS62 of the Camngton tranBlt 
CII'Cle, whloh superseded the use of the tranBlt mstrument 
aDd mel'ldl&n clI'Cle. I 

4 The observatIon of about 600 double stars WIth the 
hehometer, and the remeasurement of the chsks of the 

Jul.' S=~markabl. result. deducihle fro;" the met .... 
ologIcaI obseNatIone by th011' mode of treatInent at tins 
Ob_tory. • 

It ma,! b. finaJIy mentIoned that the present est&bhsh
ment 0 the Observatory (whIch ha.s never been exceed.d) 
conslsta of the Observer, two .. s .. tant., and one computer. 

• The D\etoorologieal obaervationa will t'rom. the date, Mar 10, 18'79, 
!be more UBOtul to thapubUo by theObsenntory hemg inoluded amongs!; 
tho Inland. ItatlOna" wlLlch are to be added to those wb10h alread,y seDd. 
...will to tho Heteorologico\ 001 .. ill Loudon.I 

The ast.rononucal mstruments of the Ra.dcldfe Observa
tory are at present (IS73),-

FIrst, those m a.ctnaJ use -
1. A transIt c",cle by Slmme, formerly belongmg to' 

Mr. Camngton, WIth telescope of 66 mch.. iocal 

::rn~::~ = aperture, and two """Ies of 

2. The hehometer, of winch the telescope is of 10l feel; 
focal length and 7i- mches aperture. ' 

3 An equatonaJly-mounted telescope of 10 feet focal 
length and 7 mches aperture. 

4. A 42-mch achromatIc telescope by Dollonel,. an~ 
another smaller unmounted telescope. 

5. Four Bldereal clocks, of winch two are by Dent and 
of first-rate excellence, and .. Bldereal box chron~ 
meter by Dent. 

Secondly, tho.e not in actual use ;-
I The two S-feet mural quadrants by Bird, WIth the 

.~ondIDg 12·reet zeIl\th sector~, winch were 
• ..tablished m 1774. 
~. The traDSlt-mstrument and mendISn 9""'le nsed, 

durmg the whole of Mr. Johnson's directorslnp, 
but now supereeded by the transd;.c",cl .. 

There are b .. ldes a large unmounted rellec1ang telescope, 
of winch the lI11lTor (by Short) IS of IS mch .. chsmeter, ani!. 
a smaJler 10-feet Newtoman telescope by Herschel. The. 
latter mstrument 1S avadable for OCCB.Blonal UBe. 

The msteorologIcaI IDStrumente COD81st of .. barograph. 
thermograph, and hypograph, and an anemograph for auto
mafi1c ~tJ.on of the correspondlUg elements ~ and of 
the ordm&ry standard mstrumente (barometer, dry and wet 
thermometers, and """"lDIum and muw:num thermometers) 
for "1" observatIons taken three tunes a day. ' 

RADCLIFF&. OBSERVATOR.Y~ OXFORD 

"Expenchture for one year, VIZ , from MIdsummer IS70 to 
MIdsummer IS7L 

Observer's salary - - -
Mr. Lu .... , :first "sslstant (a.dchtIonal) 

(Note.-There .. a bequest under the 'will 
of BIrd of 1201 per annum, for pay
ment of the sa.Jary of an a.sBlstant at th" 
Observatory ) 

'£ • 'If. 
600 0 (1 
40 0 0 

Mr Keatmg, second assistant 
Mr. Luff, a.dchtIonaJ computer 
Quarterman, gardener - ~ 
Charwoman, ior c1eanmg Observatol')' 

- 100 Q ~ 
40 (\ 0 
60 IJ 0 
20 0 0 

Rates, tax .. , gas IS 16 7 
21 IS 4 
19 16 11 

Tradesmen's bills and \!eneral ex
penses, mclumng pnntmg the 
annual volum. of observatIon. - 49 7 10 

132 2 8 
62 7 9 

110 19 4 

60 JO 10 

344 17 7 

£1,265 8 6 
=== 

RoBERT MAIN, 
RadcWl'e Observer • 

APPENDIX III. 
SUTEHEIfl: of the REv. C. PmTClU1lJ>, M.A., F.R.S., Savilian Professor of Astronomy m the UnivelSity 

of Oxford. 
The SaVIhan Profe.sor of Astronomy aims at the est&b

lisInnent ID Oxford of an elIIment Ichool of Astrononucal 
PhYBI ... 

To enable the Professor to carry out this VIew, the Um""", 
aity has recently voted the large sum of 2,5001 for the 
pulch .... of " :first-cJass refracting telescope of 121mch .. 
aperture, and for a Iwtable bmlchug to contaIn.t. ThIS 
!Dswment Will be proVIded WIth ,to proper lpectrosCOp ... 
and aJI tha other modern apphances for -w.. connected 
WIth AstronoDllcaJ Phys'cs. • 

In addlb.n to this, and m furtheronce of the aame object., 
Mr Warren De La Ru., FRS, DC L., &0., ha.s very 
recently olfered for the a.cceptonce of the U Dlvenuty hIS 
well-known re1iec1ang telescope, together WIth aJI Its valuable 
appurtenonces, mcludmg among them no lese than four 
rrurron. ea.eh exeellent of .t. lund, beatdea aJI tho 
mecharucal means necoosoory for the most accurete gnndmg, 
pohsInng, and tesbng, after Foucault'. method, of 1arge 

30656. 

rrurrors and object gla.s.... The Hebdoma.dal Council haw 
aJrea.dy adVlSOd the a.cceptance of th .. noble gUt, and there 
can be no reaaonable doubt but that It will be proVIded WIth 
a proper location, and WIth the means of applymg 11; to the 
purposes for winch It was conetrncted. 

Independently of theaelarger and more valuable mstm
menta, O:dord already po ........ for the use of students, .. 
~ &erVIOe&ble -t, and an excellent altasunuth by 
TrOughton and Sunms. There are &!so cloeks and ehrono
metere and smaJlerteIescopes avadable for IDBtructIon, or for 
independent ... .....m. It 1S e:rpected that the bwlchuge 
will be completed and the mstruments m adjustment'before 
the end of Apnl 1874; thIS bemg effected, the Umverstty 
will be m po .... Slon of almost aJI the means neces....,. for 
the prosecutIon of reseuchee m the. PhySlCll of Astrouomy 
on a very elIIment seaJe. -

C PBITCBAlln, 
SaVlhan Professor of Astronomy. 

H 



Al'PElo"DlX TO TIlE TBmD REPORT OF 

APPENDIX IV. 

UNIVERSITY REFORM. 

To the Rt. Hon. W. E. Gladstone, M P ~ &c. &e. 
Tnmty CoU"B", Cambndge, 

SIB, Apnl25, 1873. 

cI 
We have the honour toaolmut to you the ..... mp .. nymg 

ocoment, and beg \eave to elmw your .. _on ta the 
explanatIon we would deIIlre to otrer respectmg Its o,.,gm 
and purport 

In accordance.nth .. foebn!>: generally current m the 
Umverslty rep;a.rdmg the ne .. e.nty of the refOl'Ill8 here 'nw
eated, .. meeting wa.e held at Camhndge lD the month of 
December 1aet, conetetlng of peroone en~ m Umvemty 
Educal1on, on .. luoh _on the ....,Iuttone emboWed m 
the document were elmwn up ... expressing the chanp;ee 
cons.dered to be of the grea.test urgency. 

Tlue document haa Btnee ..... ved the stgnaturee .. hich 
are no .. attached. The fact that so many r"",dents, m"d- • 
ing 110 v.., large a maJonty of the moat m1iuentta1 ad 
:omment memhere of the Umvermty, of all pohl1caloplIUon., 
should support the proposed ....,llll1on ..... we truat. .. 
snlIictent proof that they are. m the .. ostunatton, necessat'y 
and llDportant. 

The whole questton respectmg the Tenure of Fellowahipe 
baa lately been much dtscnOtlled. W. do not therefore con
Old .. ,. "equllllte to lay before you " .. 80DO m del1u1 for tbe 
expecheney of the reforms here Ddvocated. We may, how
...... observe that .reform on tbts pomt haa becOme a.n 
imperattve DeceB8lty. OWIDg to tbe grea.t mcreaee 'n tbe 
"umber of h\ymen who now ocoupy educatIonaJ paste at 
Cambndge. 

It II umverea.lly lJdnutted that the p .... nt regulatJone 
connected ... th the Tenure of Fello ... hlpe .... lugbly un-
satIsfactory. Th.,. trel'lous1y chm1D18h tbe number of learned 
res.dents m Cambndp;e. They.... detnmental to the 
e/licnency of teaclung m the UmverB.o/. and calculated to 
depnl"e her of the edncatIonal Bem... of many of her 
ableat member •• 

Reforms .. nalagou. to those proposed in the jlI'If; two 
resolutIoDO have Bltesdy been eamed out .n severa1 of the 
Colleges. It hOI been the des... of other Foundatton. to 
reorgamse their Statutes m a IllDlIar manner, bot the late 
refusal of Her M"Jestr m Counctl to a.ccede to the alteretiOtlJl 
m the Collrge Sta.tutes proposed by the Moster and Fellowa 
of Tnmty College has left no alternatIve but to lay ihe 
snbJeet before you, S11", as the HelJd of the Government, III 
the confid.nt assurance that you have truly at heart the 
in_ of lea.rmng, and .... most aDXlOUS to rendet the 
UmversttIes effictent schools for the promotton of .... noo 
and eultare. 

W. bee; to rematn 
l'&lthfullyyours 

ROBBRT BURN, Fellow, Seruor 
Clamca! Lecturer and late 
TItter of Tnmty College 

H A. MORGAN, Fellow a.nd Tutar 
of Jeeus College. 

[Document relelred to III the foregomg letter.) 

We, the undermgned, being resident Fellows of Colleges 
a.nd other .... dent Members of the Umv .... ty of Camhndge 
engaged in educattonal work or holdmg oftfoe III the Unt
vermty or the Colleges, tlunkmg It of the greatest nnport
anee that the Un.versttI .. should retam the posttIon wlueh 
they oceupy as the oentres of the hlgbeat education, .... of 
opnnon, that the followmg refQrms would mcrease the odu
.. tlonal eftiClOllCY of the U Dlvemty, and at the eame tune 
'l'ramote the advancement of scrence and lea:nmg. 

I. No FelloWBlup should be tenable for hfe, exeept only 
""hen the anginal tenure 18 extended m eomndeJatton Of 

..-vtees zendeied to educabon, Ieanunp;. OJ" .... nce, _vely 
and dtrectly, m CODDeZlOlJ ... th the Umvemty or the 
Colleges. 

n A permanent proIe881onal ........ should be as tv "" 
possible secnred to :resIdent educators and students, whether 
:mamed ornG 

III. Pro_ aIwuld be ma.de for the ......... tlon of the 
c"llegea, or of eome of them, for eductlonal purp ..... eo .. 
to secure more dlic:!ent teaclung and to allow to the tescltem 
tDQl'C leJ.sure for pnvate study 

IV Th. peenmary and other "bons snbststmg between 
the UmvenJty and the ~ should be rmsed, aDd, If 

:h.:idZ; • reP"""d.ntatIve Board of Univenity Finanee 

We .... ~on that a scheme tDay be framed .. bloh 
.haIl deal With these quemonB 111 such a manner .. to ro
mote stmultanoo1l81y tho interests of edncatton anl at 
!eal"lUDg. and that any scheme by .. luch th_ in_ 
should b. dusoctated would be in,)unOUI to both. 

PBO ..... OJIB. 

J O. Adam .. Lmmdeae Prolessot of Astronomy. 
Churchill Babmgton. DlBDe), Prot'elaor of Arcw.. 

ology. 
C. C Babtngton. Profossor of Botany. 
A. C .. yley, Sadlman Professor of Mathemet,OI. 
I. Clui.!h8, Plunnatl Professor of AatronODlf. 
E. C Clark. Heglus Professor of La ..... 
S Colvm, Slade Profeseor of FIDe Arts. 
H. Fawcett, Profesaor of PohtIca1 Eoon?",7' 
W. W FlBher, Downmg p...r...or of Modi.me. 
G V. Harcourt, I'rofee8Or oflntematIonal Law. 
G M Humphrr. Prot'elaor of Anatomr and I.'br-

Blology. 
B. H Kennedy.llegtus ProfeBllOr of G"",k 
J. B ~htfoot. ,Huleea.n Profeseor of D"'lJllty'. 
G D Live1l1_8'. Profesaor of Cheunatry. 
I. C. Maxwell, Prole ...... of E.pmmental PhfBioa. 
W H. Miller. Prof ...... of MmeJal0ll1. 
Alfred Newton, Prole ..... of Zoololl1. 
G. E. PB!I8t,lteglus Prot'elaor of PhJBIo. 
E H. Palin ... LOrd Almon .. •• Read .. m Alabic. 
J R Seeley, Prof ... "" of Modem HlItmy. 
C 8wameon, Xomsum Frof ... "" of D.vuuty. 
B F. W eateott, ~. Profoseor of D .... mty'. 
R W.u... Ja.okson1&n Profesaor of Natunil and 

E:tpenmenlal Pluloeophy. 
W. Wrtght, Prof888Or of Arab.e. 

S .... P" ..... K·8 CoLt.BOB. 
A. Dey, Fellow and Lib_ 
J. Porlel". Fellow and Tutor 
C. Wordeworth, Fellow. Amata.nt Tutor. anel 

Dean. 

CLAKB CO't.BOB. 
T. O. Boneer, Fellow and L,bJ'JU'Jan. 
L Ewba.nk, FeUow and Lecturer. 
H. E. MDddock, Fellow. 

GONVILLB ANn CAl118 COLLBOB. 

R. L Bens!y. Lecturer 
N. M Ferrers, Fellaw and Toter. 
E J Groos, Fellow and L,bmnan. 
J. Lamb, Fellow and Burs ...... 
E S. Roberts, Fellow and Lecturer. 
I. Vami, Fellow and Lecturer 

TIUNITY HALL 

E. A. Beck, Fellow and Leetwv. 
E Carpenter, Fellaw and Amotsnt Tutar. 
A R lIayea, Lecturer. 
W Walton, Lecturer of Magdalene College. and 

Fellow. 

CoBPtnl eaRISTI CoLUOR. 

S. S. LewIs, Fellow and Lilmman. 
C. W Moule. Fellaw and LecturoJo. 
B. Walker, .Lecturer of S$. J"hn'. College, and 

late Fellaw. 

'Knw's CoLLEGE. 

A Austen Le1gh, FellDw and Toter 
Arthur Beard, Precentor and LecIum-. 
J. E. NW)n, Fellow. 

QUXmq'S CoLLEGE. 

J R. Lnmby, LecIum-
G Pme, FellOw and Lecturer 
A. Wnglrt, Fellow and D ....... 

ST. CATHBauB'8 COUBGI: .. 

E. T S Carr, Fellaw aDd T_. 
G. B Morley. Fellow. 
A. Prdor. Fellow and Ams1ant Tutor. 
A. w. SpJatt, Fellow, AJmota.nt Tutor. and D ..... 
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Jaslls COLLBoa. 

C. A. M. Fennell, Fellow and Librarian. 
H. M. Luckock, Lecturer of KIng's College, Lec-

turer and late Fellow. • 
E. H. Morgan, Fellow, Lecturer, and Dean. 
H. A. Morgan, Fellow and Tutor. 

• A. Westmorland, Fellow and Pnelector. 

CaaIST's COLLBoa. 

1. W Cartmell, Fellow and Semor Dean. 
1. F. Moulton, Lecturer of Jesua College, Fellow 

and AsslS!ant Tutor • 
J. Petie, Fellow and Tutor. 
1. S Retd, A.slS!ant Tutor. 
J. S~e, Fellow and Juwor Dean 
W. W Skeat. Lecturer and late Fellow. • 
R. T. Wnght, Fellow and AsSIStant Tutor. 

ST. 108 .. ·s COLLBGB. 

W. ReIth, Fellow. 
A Roes. Fellow, AsslStant Tutor, and Bursar. 
E. S. Shuckburgh. Fellow and AsslStant Tutor 

S,DNBY SIISSBX COLLBGB. 

I. C W. EllIS, Fellow and Tutor. 
G Hale, Lecturer • 
J. W. HICke, Lecturer. 
E G K1Og.Lecturer. 
C. Snnth, Fellow. Lecturer. and Dean 

DOWNING COLLEGE. 

J. B BradburY. Lecturer. 
R M LeWIS, Lecturer. 

The followmg have Olgned those parts only WhICh are 
spem1ied.-

T. It. Bll'ks. Professor of Moral Theology, I. m 
substance, and Ill. . 

G. F. Browne, AsslStant Tutor and late Fellow 
of St Catbanne's College, I , II .• III. W. H Besant, Lecturer and late Fellow. 

T. G. BonnO)', Fellow and Tutor 
E. Carver. Lecturer on Chmcal Surgery. II 
A. Freeman, Fellow. 1ll' 

H Godiray, SODlCl EsqUll'O Bedell and late 
Lecturer of Pembroke College. I, II , III. 

1'. Frost, Lecturer of Kmg's College, and late 
Fellow. 

C. E. Graves, Lecturer of SIdney Collsge, and 
Lecturer and late Fellow. 

H. M Gwatlun. Fellow and Exanuner. 
C E Haskins, Fellow 
W. E Heltland, Fellow and Lecturer. 
W H H Hudson, Fellow and Lecturer. 
1'. T. M ... n, Fellow and Lecturer. 
A. Ma.rshall, Fellow and Lecturer 
F. A Pale" Exannner for the Clasmcal Tnpos. 
It. PendlebUry, Fellow and Lecturer. 
1. E. Sand,.., Lecturer of Jesus College, Fellow 

and Tutor. 
C. Taylor, Fellow. 
I. ·rodhunter. Lecturer and late Fellow. 
R. R Webb, Lecturer of Emmanuel Callege, 

Fellow 

MAGDALENa COLLEGE. 

F Gunton, Fellow, As ... tant Tutor, and Dean. 
F Pattrlck, Fellow and ·rutor. 

TRINITY' COLLaG". 

W. H. Thomp~on. Master. 
E. W. Blare, Fellow and Tutor. 
Robert Burn, Fellow, Semor ClasSIcal Lecturer, 

and late Tutor 
J. W. Clark, Supenntendent of the Museums, 

and late Fellow 
W. G Clark. Fellow aud late Tutor. 
G. F Cobb, Fellow and Juwor Bursar'. 
M. Foster, Fellow and Pr.,lector 10 Physiology. 
J. W L GlalSher, Fellow and AsslStant Tutor. 
B. E. Hammond. Fellow and ASSIstant Tuto. 
A E Humphreys. Fellow and A~tant Tutor 
H. Jackson, Fellow and ASSIStant rutor. 
It. C Jebb, Fellow and Tutor. and PubhD Orator. 
I M Image. Fellow and AsslS!ant Tutor. 
C. W Kmg. Fellow. 
A F Kll'kpatnck. Fellow and Assistant Tuto •• 
H L8.1nb. Fellow and Lecturer 
E T. Leeke. Fellow and late Ass.stant Tuto •• 
C. Lestourgeon. Lecturer on Chmcal Surgery 

\ H. C G Maule. Fellow and Juruor Dean. 
W D NIven. Fellow and AsslS!ant Tutor. 
I. J. S Perowne, Pnelector In Theology. lata 

Fellow of Corpus Cbmtl College. 
I Pnor. Fellow and Tutor 
H. Sldgwlck. Lecturer and late Fellow. 
It. B Somerset. Censor of Non-Collegiste Stu-

dents, and late Fellow. 
V. H Stanton. Fellow. 
1 Stue.rt. Fellow and AsslStant Tutor. 
H M. Taylor, Fellow and AsslS!ant Tutor. 
C. Trotter. Fellow. Somar Dean, and Tuto •• 
W. A Wnght, Bursar. 

ElU'A.NIIBL COLLBGB. 

S. G Phear. Master 
A. T Chapman. Fellow and Tutor. 
W. Chawner. Fellow and AssIS!ant Tutor. 
F. J A Hart. Fellow .... d Lecturer. 
I. B. P ..... on, Fellow and Tutor· 

F. L Hopkm •• Fellow and Tutor ~ty Hall, 
II • Ill, IV. 

P. W Latham, Lecturer on MedIome. lata Fellow 
of Downmg CoJlege SubJect to the OmISOlon 
of "10 connOSlOD WIth the UnIversIty and Col. 
leges" m I , and of " students " m n ' 

H. E Malden, Lecturer of TnDlty Hall, I., II, 
III. 

J. E B. Mayor, St. John's College, Professor of 
Latm. I .• III. • 

It. Kalley MIller. Fellow and Lecturer of St. 
Peter's College, I • II 

J. H. H. Moxon, Law Lecturer of TrmIty College. 
except last claus .. of I. 

I. PerlUns. Fellow and Tutor of D<>wning College, 
1 .• II.IV, 

J. C. Rust, Fellow and Lecturer of Pembroke 
College, I, II. , 

C. E. Searle, Fellow and Tutor of Pembroke 
College, I • II .• III. 

H. B Swete. Fellow and Tutor of Gonville and 
C8.1U8 College. I., Ill. 

ANALYSIS 01' SIGNATURBS .. 

Total'number of ugnatures, 142. 
127 have ugned all the resolutlon •• 
141 " II No.1. 
139 .. No.IL 
138 .. No Ill. 
131 .. No. IV. 
Of 17 Heads of Colleges 2 have signed. 
Of as Professor. 26 have BIgIled. . 
Of 26 TutolS 20 have sIgIled. 
Of 84 Lecturers and AsslStant Tutors 66 have 

ugned. 
Of 57 Reudent Fellows, UnlverS1ty and College 

01lioers, exclUSIve of the above, 28 have Olgoed. 

[M •• Gladstone'. Raply.] 
10, Dowrung Street. Wlnteball, 

GBNTLBMBN, Apnl 28, 1873. 
I SA VB to acknowledge the receIpt of your letter of 

the 25th. WIth the unportant document wmch sets forth the 
VlOWS of so large and weIghty a part of the ReOldents of 
Camlmdge WIth respect to some subjeots of very great 
moment to the Unlveruty. 

It gIves me great pleasure to find supported by thIa 
authOrItatIve JUcJgment a J":"posal WIth respectto the tenure 
of Fellowsmps, the prInCIple of wmob WIllI 1Oc\uded 10 tha 
Oxford UmverBlty Bill of 1854. but from wluoh the state 
of Parhamentary and Acadenno opmIon at the tune oom
pelled the Government of Lord Aberdeen to WIthdraw. 

The tune has hardly amved for brmgmg mto a workmg 
.hape propoea\a for e:dendmg and inYlfforatang the actIon 
of the trm_tles and Collegea m oonnenon WIth the 
more elFect1ve appbcatwn of thetr great endowments; but 
I may venture respectfully to assure {OU thet the subJect III 
one whwh, m whate_ posItIon may be placed, will 
always oommand my WIlI'Dl and fnendly mterest. 

I have the hDnour to remam, Gentlemen, 
Your very tiuthful servant, 

Rev. It. Burn. 
Rev. H. A. Margan. 

W. E. GLA.DSTONB. 
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, ROYAL COMMISSION ON SCIENTIFIC 'INSTRUCTION AND THE 
AnV ANCEMENT OF SCIENCE.' ' 

"{TI(JPOIlU R. 

VICTORIA, by the Gl.'IWe of God of the United Kingdom of Great Britain and lreIan.d 
Q~ ,D~end.er 'Of the"Faith, To Qur Right TtusW and Right, Entirely Beloved 
Cousin William Duke of Devonshire, Knight of Our Most Noble Ol'der of the Garter,
Our Right ,'Amty, and Entirely Bllloved Cousin Henry Charles Keith Marquess of 
~~~!~PW::Trusty and W~ll?eloved Sir John Lubbock, Baronet,-Our Trusty 
and Wellbeloved Sir James Phillips Kay-Shuttleworth, Baronet,-Our TrusW and 
Wellbeloved :Bernhard Samuelson, Esquire,-Our rrro.sty and' Wellbeloved William 
Sharpey, Esquire, Doctor of Medicine,-Our Trusty and Wellbeloved Thomas Heruy 
Huxley, Esquire, Professor of Natural History in the Royal School of Mines,-Our 
TrusW and Wellbeloved William .Allen Miller, Esquire, Doctor of Medicine, Professor 
of Chemistry in Kings College, London,-and Our Trusty and Wellbeloved George 
Gabriel Stokes, Esquire, Master of Arts .. Lucasian Professor of Mathematics in tl,le 
Universiw of Cambridge, Greeting: -

< Whereas We have deemed it expedient for divers good causes and considerations 
that a Commission should forthwith issue to make Inquiry with regard to Scientific 
Instruction and the Advancement of Science and to Inquire what aid thereto is derived 
from Grants voted by Parliament or from Endowments belonging to the several 
Universities in Great Britain and Ireland and the Colleges thereof and whether such 
aid could be rendered in a manner more effectual for the purpose. 

Now Know Ye that We reposing great Trust and Confidence in your Ability 
and Discretion have nominated constituted and appointed and do by these Presents 
nominate constitute and appoint you the said William, Duke of Devonshire-Henry 
Charles Keith, Marquess of Lansdowne-Sir John Lubbock-Sir James Phillips Kay
Shuttleworth-:-Bernhard Samuelson-William Sharpey-Thomas Henry Hux1ey
William AUen Miller-and George Gabriel Stokes-to be Our Commissioners for the 
purposes of the said Inquiry. 

And for the better enabling you to carry Our Royal Intentions into effect We do by 
these Presents authorize and empower you or any three or more of you to call before 
you or any three or more of you such persons as you may judge necessary by whom 
you may be the better informed of the matters herein submitted for your consideration 
and also to ca.U for and examine all such llooks Documents Papers or Records as 
you shall judge likely to afford you the fullest information on the subject of this Our 
Commission and to Inquire of and conce~g the Premises by all other lawful ways 
and means whatsoever. 

And Our further Will and Pleasure is that you or any three or more of you do 
- Report to Us under your Hands and Seals (with as little delay as may be consistent 

with a due discharge of the Duties hereby imposed upon you) your opinion on the 
soveral matters herein submitted for your consideration, with power to certify unto trs 
from time to time your several proceedings. in respect of any of the matters aforesaid, 
if it may seem expedient for you so to do. 

And We do further Will and Command and by these Presents ordain that this Our 
Commission shall continue in full force and virtue and that you Our said Commis
sioners' or any three or more of you shall and may from time to time proceed in the 
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iv COMMISSION. 

execution thereof and of every matter and thing therein contained although the same • 
be not continued from time to time by adjournment. 

Ana for your IIBsiBtance in the execution of these Presents We do hereby authorize 
and empower you to appoint a. Secretary to this Our Commission to attend you whose 
services and I18sistance we require you to use from time to time as OCC8IIi.on may 
require. 

Given at Our Court at Saint James's, the Eighteenth dar of May 1870, in ·the 
Thirty-third year of Our Reign. 

By Her Majesty's COlIlllland. 

H. A. BRUCE. 



ROYAL COMMISSION ON sCmNTIFIO INSTRUCTION AND THE 

ADVANCEMENT OF SCmNCE. 

JTIOPORIA R. 
VICTORIA, by the Grace of God of the United Kingdom of Great Britain and Ireland 

Queen, Defender of the Faith, To Our Trusty and Well-beloved Henry John Stephen 
Smith, Esquire, Master of Arts, Savilian Professor of Geometry in Our University of 
Oxford, Greeting: 

Whereas We did by Warrant, under Our Royal Sign ManuaI~ bearing date the 
Eighteenth Day of May, One Thousand Eight Hundred and Seventy, appoint Our 
Right Trusty and Right Entirely Beloved Cousin, William, Duke of Devonshire, 
Knight of Our Most Noble Order of the Garter, Our Right Trusty and Entirely 
Beloved Cousin, Henry Charles Keith, Marquess of Lansdowne, together with the 
several Gentlemen therein named, to be Our Commissioners. to make Inquiry with 
regard to Scientific lnstruction and the Advancement of Science, and to inquire 
what aid thereto is derived from Grants vo'ted by Parliament, or from Endowments 

. belonging to the several Universities in Great Britain and Ireland, and the Colleges 
thereof. and whether such aid could be rendered in a manner more effectual for the 
purpose: And whereas since the issue of the said Warrant William Allen Miller, 
Doctor of Medicine, one of the Commissioners theregy appointed, hath deceased: 

Now Know Ye, that We, reposing great Trust and Confidence in YQur ZeaT, 
Discretion, and Integrity, have authorized and appointed, and do by these Presents 
authorize and appoint you the said Henry John, Stephen Smith to be a Commissioner 
for the purpose aforesaid, in addition to, and together with, the Commissioners now 
acting under the above·mentioned Royal Warrant. 

Given at Our Court -at Saint James's the First Day of December 1870, in the 
Thirty.Fourth Year of Our Reign. 

Professor Henry John Stephen SIll.ith, M.A., 
To be a. Commissioner for inquiring into 

By Her Majesty's Command, 
H.A.BRUCE. 

Scientifio Instruotion and the Advancement of Science. 
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'FOURTH REPORT. 

TO THE QUEEN'S MOST EXCELLENT'MAJ1!lSTY. , , 
MAY IT Pi:&sE YOUR MA~S~;, " ," I' 

I WE, the Commissioners appointed by Your MajestJ to make Inquiry with regard 
to Scientifio Instruotion and the Advanoement of Soience, humbly beg leave to present 
to Your' Majesty the following Report respecting the ,National Scientific Museums 
and Col1eotlons and the Scient¥iq 1;'ortions of t~e ,~atlO~a~, M~seums of a General 
Character.. " 'I' "' , 

For the sake ot oonvenience we Ilave cIass.ified: the sub~ects referred to in the EVidence 
under the following heads :", ,,' I,. , ' '" , 

I. Th~ British Museum, '" • , ,," , ' 
II. The Museum of the Royal College of Surgeons ot: ,England. 

III. The National Botanical Collections and Gardens., 
IV. The Museum of Practical Geology. j I I 'II~," ' , , !) 
V. The South Kensington Museum, and, its Bra,nc~ lVllll!eum at Bet~a1 Green. 

VI. Other Scientific Collections. , , 
VII. Public Lectures in connection with Museums. 

I. THE BRITISH MUSEUM. 

1. Our Inquiries conCerning the Britlsh'Museum have had reference mainly to the 
Natural History Collections (mcluding the MineralogIc'al ',Collection), which, it has 
been determined, are to be transferred to a new Building now being erected for their 
reception at South Kensingtoti. ' , "". , 

\ , , 

i Gooernment and Administr(ltio1t~ , ' ' '\':, 
2. The British Museum is Governed by, a Board of Trustees., Thes~ are 50 in 

'number l 25 are Trustees ex officio, one is nominated by the Crown, nine are Representatives 
of. the Families of Benefactors, and the remaining, 15 are elected by those otherwise 
appointed.- ,Among the ex-officio Trustees are the Archbishop of Canterbury, the Lord 

, ' 
• The following IS the ~CIal LIst of the Trustees fo~ 1873 ~T . 

, Offic.al Trustees; ,.1, , '11,"" ',", , 
Archbp. of Canterbury I Lord Chancellor; Speaker of the House of Commons I Lord President of the CouncIl ; 

FIrSt Lord of the Treasury, Lord PrIVy Seal, First Lord of the AdlXuralty; Lord Steward t Lord Cham
belIain; PrinCIpal SecretarIes oM State; BIshop of London, Chaneello~ of the Exchequer ~ Lord Cluef 
Justice, Queen'. Bench; Master of the Rolls I Lord Cluef Justice, Common Pleas I Attorney-General; 
SolicItor-General; PreSIdent of the Royal SOCIety; Pr9Sldent of the Royal College of Physlcums; Pr~sldent 
of the SOCIety of Antiquane.; and PreSIdent of the Royal Academy. j • 

~tee appomted by Her MaJesty: The Hon. and Very Rev. Gerald Wellesley, ~ean'ofWlDdsor. 
, I ) l 

. Fam./y T ..... <t.~." I' 

Earl Cadogan; Earl of Derby._Sloane Family. " 
Rev. Fr. Annesley; Rev. FraoCIS Hanbury AnneeIey.-Cottm. Family. 
Lord Henry Charles George Gordon-Lennox, M.P.; George Aog. Fred. Cavendish Bentmck, MJ!.-Harley , 

Fam.ly. ' ' ' 
Charles Towneley, Eeq.-Townlcy Fam.ly. 
E .... l of Elgin.-Elg ... Fam.ly. 
FrederIck WlDn KDlght, Eeq.,M.P.-x .. ight Fomaly. • 

Elected Trust ..... 
Rlght Hon. Sir David Dundas; Sir Philip de Malpas G. Egerton, Bart., M.P ; Duke of Somerset, K.G.; Rlght 

Hon. Earl R1l$SIl\I, K.G ; RIght Hon. W. E. Gladstone, MJ!. ; RIght Hon. Spencer HoratJo Walpole, M.P. ; 
VlI!OOunt EversJey; Right Hon. BeDJamlD Disraeh, M.P. I RIght Hon. Robert Lowe, M.P.; Duke of Argyll, 
K.T.; BIShop of Winchestar; Duke of Devoneiure, K.G. ; Lord Acton I VISCOunt Ossmgton; and Sn WIlham 
3urlmg-Maxwell, Bart. 
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Qu.6491. 

Qu.6493, 
6494. 

Qu.6493, 
6494,6592. 

Qu.6519. 

Qu.6507. 

Qu.6512. 

Qu.6664, 
6565, 'j565. 

See 
AppendIx 1. 
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Chancellor, alld the Speaker of the Honse of Commons, who are named Principal Trustees 
and with whom rests the appointment to all Offices in the Museum except the Offi~ 
Of Principal Librarian, to which th~ Crown aPl?oints. The remaining Official Trustees 
are certain Cluef Officers of State, WIth the Presidents of the Royal Society the Society 
of Antiquaries, the College of Physicians, and the Royal Academy. The General Body 
annua!1y appoin~ 15 of their 2!umper~ who, w}th the three PrinCipal Trustees, form '" 
StandlDg Committee for carrYlDg on thb Ordinary Government of the Museum. The 
Standing Committee appoint, from among themselves or from the General Body Sub
CommIttees for special Superintendence of the several.branches of the Establishment 
one bemg for Natural History. The Sub-Committees report. theIr opinions and recom= 
mendations to the l?1;o.nding .coJD~~tee. t'.'" , , c' ( 

3. The Natural History Collections form four Departments; Zoology, Botany, Geology 
and Mineralogy. , Each is under, the charge of a Keeper '~r' Headl under' whOm ~ 
,Assistants ai1d:&n'bOrllinate'pfficel's: TM whole are placed' unaer a Superintendent who 
at :pres~nt is Professor Owen. His duties are- ,(, : ,c' I.' " • '" 1 

(1..)'\" ,TQ, e~fi~SEt it i~er~~ Suye';intenden'ge ~ver 'the I>epe.rttDents ot N aturaUlistory; 
to tranSmIt to the Prlnclpal LibrarIan the Reports of'thd Keepel's 'of each 

, J c, , • ,pepp.~e~, acco~pani~d (by such.Jemar¥. as he ~ay think proper for the 
l~o~matJon oftne St.andmg Commltt~e i. to Bugge~t such itnprovement~ as, in 
his Judgment, may Increase the SCientific value and general 'utilitY' of the 
collections; aqd, within the first fortnight after JChristmllll' 'Of ,every year to 
lay before·the 'Standing Oommittbe an IAnnual Report.(){) 'the 'condition <of 'the 
Collections under his Superintendence. ' , ' , t i,,' ,(, " ' • j ; 

(2.~ "1:0 be ,the,. Editor of lsuch Ca~alogues -lind other Seielrtific,Pu.blicatil)nIJ as' shall 
, I') '" be e'ntrustedJto bim llY"th~ Standing' COlllrnittee; 'and t to l'Ilee that they are 

prepared and printea. in a proper manner, and in accordance with stich directions 
as may, from time to time; be given to him by th~ 'Standibg Committee.' 

(3.) "To take care that the officers, assistants, attendants, and servants of each 
Department be regular-in their attendance and perform their proper duties' 
and to report every o~si~n in ~h!s resPf.?~ ,to,the Principal Librarian," ' 

J i ,4. tT}l.e RepOfts llnd~ommendationll of , the Keepers of the Natural History Collec
tion!! are tlansmittt)d, through the S,uperintendent. to ,the Principal Libtarian, ana by hIm 
prought ,b.efo.r~ the Standing Oommittee, It is ihe duty of the Superintendent to 
append to these Reports an expression of approval or disapproval, with such remarks as he 
may think proper, after communication, if he see fit, with the Keeper making the Report. 

5. The Sub-Committee Oti Natuntl History, as constituted in 1871, consisted of the 
Duke ofl Argyll, Eatl J 'Oadogatt,,· :Viscount IEversley,. the Bishop, of Winchester, Sir 
Philip' Egerton, Sir Roderick Murchison, Sir Edward Sabine; Sir Jsmes,AldersOD, and 
George 'Annes1ey; ,Esq.-' ,The 'Sul>.,.Committee may communicate ldiPectly' with the 
Superintendent, the Keeper!! and ether officers, and may make, Recommendations to the 
Standing Committee;, which... Recommendations. if adopted, by that Committee, are 
embodied in Minutes. These Minutes" as well as other .orders and directions of the 
Standmg Committee, are transmitted by the Principal Librariari to th~ respective Keepers, 
~ copy b~ing also communicated by him to the Superintendent. 

'6.,'As we have already stated; an appointments of officersl except that of Principal 
Librarian, are made by the three Princip81 Trustees; these, howevert have the advantage 
of learning ~he, opinion of the Standmg Committee a& t9 the eligibility of candidates, 
after that Committee has' consulted· the Heads of the respective Departments, and 

,deliberated on th~ matter. 'J ' • ' _ 

7. The funds applied to the maintenance of the Museum, whether derived from 
property belonging to the Institution, or voted by Parliament, are entirely under the 
management of the Trustees. The estimates to be submitted to the Treasury are framed 
under their direction, and the vote is moved by some one of their number who is a 
Member of the House of Commons, - ) 

8. The opinions exp~essed in the Evidence laid before us concerning the Constitution 
and Functions of the Governing Body !lave been widely different. Sir Philip Grey 
Egerton, who has had long experience as a Trustee, considers that the general or routine 
business of the Museum is thoroughly well conducted through the Standing Committee, and 
he would recommend no fundamental change in the Constitution of the Board of Trustees; 
but he would contine the duty of the General Body of Trustees to an annual inspection 
of the Museum, and the appointment 'of the Standing Committee, to whom the whole 
management of the Museum should 'be entrusted for the ensuing year. ,At the same 

'i 
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time, 'he thiDk( that NatUral''iIistory'' is not Jtnifficitlntly"reptesented'on the' :Board
l 
Qf 

Trustees, and thai the defect should be remedied by appointing more men of ~cientific 
eminence as Trustees when vacancies occur,' ad as I to keep uP' a' due 'representation lof Qu. 7523 and 
Natural Science in the' StandIng Committee; by ,which" or by Il' Board,similarly ton. seq. 
8tituted, including both men of science and, men of ,experience in:, business; ,& ,N atnral 
ffistory Museum cClllld, in his opinion, bel best administered ;r there being undet them'& , 
ScientIfic Head or DIrector over the whore Natural.History Estal>lishment .. with a seat at 
the Board. ' , . ,. , . 

I 9. Other witnesses' whom 'We have eXQ.mined b~ve generally expressed unfavourable Qu. 6707, 
opinions respecting the Constitution of the Governing Bodyl1and ~speciany consider that Q6771

7
&ndseq• 

Science is not adequately represented. III Jtheicl vreWi-itl is' unsatisfactorY' that . the q. 221. 
National Collections should be managed by a modv' of gentlemen whose time iii in most 
cases fully occul>ied by other important duties, aM.thElimaJ0rit1o:§ whonllare notselectedJ 
with reference. to any special qualifillatiomt for .such :a post.1 ' These: 'objec~ions arej in. their! 
opinion, but parbally .obviated.) by \ the' appointment· of' a JStll'llding Committee ;und'Sub·l 
Committees. Moreover, it is held to be singularly inappropriate thaAl C\h~ tJutJe important. 
Personages who. are. the, PrinCIpal Trustees,] occupied . as' ~heJ are,jQ ,th0;di~charge lof 
the highest functions ill Churc)l. Itild l)tate, sholll<L ,be iburfl.E!n~ with ,the duty of Wakingt Qu. 6696, 
appointments to offices of every grade in the British l\hs~\UIiI. , .. '.' l' I" '7 546. 

10. It has accordingly btlen recommended by various·witnesses that the British Museum , 
should be placed: under the direct 'control of soml! responsible ~()verDment Authot;ity-a Qu. 6708 and 
Minister of PubUq Instruction, if s1;lch an' offic~ ~e ~,r~B:te4;,?r,·~tt ~xisting circumst'~nce;, Q~' 6770-
tho Lord. ]?resldent, PI. the pouncil;, that tOOJ)aamlWst;l.'atJpDy.of the ,Natural. ,lUstOl;Y, 6773 6755 
Departmen~ shOuld be contidel to' iii' Directorl'appointed."by\tne Cr0 'lill'll.ud .. imtxiediatelyl 7221\ • 
accountable to the Minister; that the Diretto!," shOilld 'bEl" 'iln "accomplished Naturalist~' 
that the Keepers of Collections and the other officers of the estabhshment should be 
subject to his control' and \ direcb.on;· that the-, different !offiOOl's,\At lells6 those holding Qu.6756. 
the higher ,appointmentI'!, should, ~e appomtee!, by,the ¥lJlister, pn) tilj1,recomp!enda-
tion of the'Dlrec;:tor~ or after receiving Ii repoJ:t fipm.him,; jtrui,trQ,at trb,'e, Director. w'ith 
suitable aid,' shOuld regulate and control the ,expenditure o.,ne!, prepar~ the estin;lates 
for the approval of the :Minister, ~Q be by him .. submit1;e4, j;q,;tli~ -Xreaslll',J lind brough.f 
before Parliament. ) ) , _., :'''., '\' , , . ,., " 

.." )' I ~.. I).l 1(. I. I 1 I. j ,J", • j 

11. It has been further suggested that in addition to ,the m:rangemen~ p.bove indicated 
it would be a.dvantageolls to appoint a Board of Visi1lots; who(,should .inspect the Collec- Qu.6774.' 
tions at stated ,times, and, {n cotnm1j.nicatlon withithe, .Director I' ,a.cquaint themselves 
with the wo.rldng of the Establishment, recordmg the J'es)11tSn MlDutea to be trans witted 
by the Director to 'the ,Mini$ter. ,The Board of:'Viaitors neeli not be a large Body,. and 
~t has heen l'ecommendlld that" ,besides mell flfi generaL accomplishment and kno}Vlfldge 
of IItlairs/ it should !nplllde Mep1bers specially aequaintecl with NaturaL History,. and t.hat 
to secure this end •. a certain. J number mighp( from time\ tor timE!, he nGminated. by the 
Roylll,Society and the several Natural History Societies"Otthe Metropo1is.·.< . , 

I 'I' 

'" ," ~;' !.. \ 
, ,. 

, 12. Mter due consideration bf the question; Your Commisslonel's a.re 'ot opinIon that 
the objections &J the 'Present System of GovernlJleht" bf \he British~ Museuni 'by a 
Board of Trustees, a~ at present constituted, so far as'relates to the' N attiral History 
Collections, are wen founded; and we have been unable: to discover that tht4 system 
is attended by any compensating advantages: ., ' 

------~--~'~, •• < ' , 

13. We a~cordinglirecommend that the occasi6n of'iheremoval ot 'those CoUections 
to a separate hUlldipg in a dUfer.~nt locality 'should; be taken advantage of to effect 
\l, ~~a?ge in the Governi~g ,AuthoritY., an.d Officil}lA,dministratioJ,1, ,of tb~ Natural His1:?r;r 
DIVISIOn of the Museum, In the sense mdicated by several of'the witnesses. ' 

We further recommend-
t {, .' • I! .,1 ,~l II) I' ~ 

14. That a Director or the NatIonal Collections of the 'atural History Department 
s~ould. be appointed by the Crown, and should have the entire AdministratIOn' of the 
~sta.bli:shment, under the control of a Minister" of State.. to whom he should be 
I~medlatety responsible ;,"'tIi'at the Keepers of ColleCtions should' be responsible to the 
DIJftoq It~at thf( appointments Qf Keepers. and, ot,ber, Scientifio Officers should be 
m~ • e by ~ }~ini~teIl) ~ J ~oml)lunicatio]l 'wilh l1;he ~irectot and with. the Boru:d of 
VlSltors (herem.after referred to); and that the Director should prepare- the Estimates 
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to . ~ submitted, ,after consultation with the ,Board of Visitors, for the approval of the 
MlDlster., 

,15. That the present Superintendent be the first Director •. 
16. That a Board of Visitors be constituted. That this Board be nominated in part by 

the Crown, in part 'by the Royal and certam other Scientific Societies of the MetropolIs, 
and, in the first instance; in palt also by the Board of Trustees; th'llt the Membels be 
appointed for a limIted period, but be re-eliglble; that the Board of Visitors should 
make Annual Reports to the Minister, to be laid before Parliament, on the Condition, 
,Management, and Requirements of the Museum; and that ,they should be empowered 
tq give Advice on any points affecting its Administration to the Minister. 

17. It is no part of the duty of the Commission to attempt to define the boundary 
between the Scientific and the Art Collections of the M qseum; but we conclude that the 
Collections to be left in Bloomsbury will have reference, in the mam, rather to Literature 
and Art than to Science, and that the Collections at South Kensington will be exclusively 
Scientific; we have, therefore, confined ourselves to the questJ.on of the Government of 
the latter Collections. " '. t"", 

18. The evidence which we have received, however, 'leaves no doubt 'upon our minds 
,that the Banksian Library ought to follow the Botanical Collections to South Kensington. 
On this point Mr. Carrntber,s says: ' I 

" It would be absolutely necessary [to Dave B Bubs,,!Iary hbrnry, if the Bo&nical and other Natuml HIstory 
Collecbons are removed to South KenslDgton] ; and I bebe .... that nnless the vaJue of the herbarium were to be 
greatly destroyed, the Banks" ... LIbrary will be required to form a portIon of that subSIdiary ltbrary, IDBSmurh 

, &I! the Btmksian CollectIon WIIB in contmual use wlule the Bankstan Herbanum WBS bemg formed, and the 
volumes that form that lIbrary 'Were flJlJlotared by the workers m the herb,Lrlum, so that if ~he book. were left 
behmd and the plants separated anywhere from the annotatIons on the books, the vaJue of the plants w thell' 
cross references to books would fe complerely destroyed." • 

EmploJjmentfor 1!urposes of S~ecial Scientific StudJj antll~b-uction. 
19. The Natural 'History Collections of th~ British Museum are not only open to the 

general public on certam days 'of the week, but, being intended to supply materials for 
study and research, are accessible, at certain 'other times. to Students of Science, speciall'y 
qualIfied, for the more minute and elaborate examination of specimens. We consider It 
of Importance that thIS purpose of the National Establishment should be steadily kept in 
view, and carried out in the most effectual manner. To this end it is essential that 
ample acco=odation should be provided in the New Building for properly qualified 
persons desirous of usmg the Collections for a SCIentific_Object. With a view to affording 
lDcreased facilities for this purpose, it has been pomted out by some of the witnesses 
conversant with the management of Museums, that the admiSSIOn of students need not, 
as at present, be restrIcted to private days ~ and that, by adopting a certain mode of 
constructing the cases in which 'Specimens lire exhibited, it would be quite practicable 
to enable Students to carryon their. scientific work at the same time that the 
GallerIes are frequented by the Pubhc. ,The method they propose is described in their 
Evidence: it consists in making the glaz~d cases to open at the back, 80 as to be 
accesslble from the working rooms, whilst they are effectually and permanently closed 
towards the publiC Galleries. WIthout pronouncing an opinion as to the general applica
bility of this proposal, we think that it should receive, careful consideration when the 
fittIngs of the new Natural History Galleries are planned., " 

20. Under the present head we call attention. to an OpiniOB expressed by several witnesses 
as to the distribution of the contents ofthe Museum best calculated to meet the wants of 
Students and General Visitors respectively. It is held that the object should not be the 
dlsplay of the Natural History treasures in detail, but rather the exhibltion of a 
Selection of Typical Specimens,.adequately irepresenting the several departments, for 
'general study; the 'rest being reserved, and accessible under appropriate arrangements, 
for the purpo$es of sEecial Scientific Investigation. ' In this view we entirely concur, and 
we would espeCIally direct attention to the very decided opinion on thiS question given 
by Professor Phillips. 

21. The Special Collections of Botany and Mmeralogy are further referred to in a 
subsequent part oftbis Report. 

It THE MuSEiJ!ll 01' THE RoYAL COUEGB OF SURGEONS OF ENGLAND. 

22. This Collection of Human, Comparative, and Morbid Anatomy_was founded in the 
last century by tbe celebrated John Hunter. After his decease the Hunterian Collection 
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was purchased by the Government, and placed in the keeping of the Royal College of 
Surgeons, subject to periodical inspection by a Board of Trustees, which is kept up by 
co-optation of new members as vacancies occur. Since the Collection came, into the 
posseS1!ion of the College, it has been vastly extended and enriched, and is now J?robably 
the most complete and best arranged museum of Its kind in existence: It IS freely 
accessible to Students ; and Lectures to Members of the College; to whIch any; person 
interested leadIly obtains allmission, are delivered, on ComparatIve Anatomy; by the 
Conservator, Professor Flower, and, on surgIcal subjects, by Fellows! of the College 
appointed to that duty! from time to time. by the CounCil. 

23. For the purchase of the original or Hunterian Collection, and in grants for buildmgs~ Qu.6874. 
the Nation 'has contrIbuted 57,5001. towards the expense of this Museum; but the entire Qu.6869. 
expense of its maintenance and continued extension. aDlountmg to about 2,5001: a year, 
is discharged, by the College out of the fees payable by cahdidates who 'pass' the 
Exammation for the College Diploma; and the, aggregate sum: which has been thU$ 
expended far exceeds that supplied by t~e Sta~. 'I 

24. The Comparative Anatomy Division of this Museum, besides. a great Osteological 
Collection, contains an extensive senes of preparations of the internal organs and other 
dissected parts of animals, preserved in spirits. Preparations of this description are 
reqUiSIte f()r a wel1 grounded study of Zoology; and as no such serieS' exists' in the 
Britrsh Museum, this part of the College of, Surgeons' Museum may be regarded as 
supplemental to it. , But although it might,seem, on this account. desirable to incorporate 
the Comparative Anatomy DiVision of the College of Surgeons' Museum. in whole'or 
in part, with the Zoological CollectlOns of the British Museum, there appear to be 
serious objections to such a measure. For. in the first place, by far the greateli part of 
the collection in question being the property of the College of Surgeons, a very large 
outiay of public money would be required for the purchase of it, were. the College williDg 
to part with it, which we have no reason to thmk probable. ,Again, so large an increase 
of spirit-preparations in the British Museum would increase the risk of destruction In case 
of fire; and, lastly, the transference of the ComparatIve Anatomy Collection to South Qu.6854, 
Kensington would render It much less convenientlv' accessible than it is at present to 
Students attending the Medical Schools, who now make use of it. ' 

25.' Should the fund at the dlsposal of the College, owing to changes in Medical Legis. Qti. 6855. 
lation, or from any other cause, prove madequate for the efficient Maintenance and 
continued extension of the Museum, we are of opinion that it should receIve support 
from the State as an Institution intImately connected with the progress of Biological 
Science in tws country. At the same time, there seems to be no sufficient reason why 
it should, in such a case, pass from the custody and management of the College, under 
which it has so long and so greatly prospered. ' 

III. THE NATIONAL BOTANICAL COLLECTIONS AND GARDENS. 

26. Two Institutions for the promotion of Botanical Science are at present supported by 
the State in or near the Metropolis. Of these, one is lodged in the Bntish Museum, 
under the charge of the Keeper oD Botany;. the other at the Royal Gardens, Kew, under 
the Director of the Gardens. ' 

27. From the date of its Foundation in the year 1755, the British Museum has contained 
a collection of dried plants, the most valuable part of which, at that time, was the Sloanlan 
Herbarium; but Botany IS said by the celebrated bOtanIst, the late Mr. Robel t Brown, Report 
to have been almost entirely neglected in, the BritIsh Museum, from the death of Dr. 1850 ' 
Sol ander, iIi 1782, untIl the' year 1827. In the latter year, however, the :Botanical 8317. 
CollectIOn was made into an Independent Department, of which Mr. Brown was appbmted Report, 
Keeper; and the Bank$ian Herbarium, devised to Mr. Brown during his lIfe by Sir Joseph ~~~~. 
Banks, was provided with accommodatIon iIi the Museum. The Collections were at M • 
the same time opened to general scientific ViSitors two days a week, and to foreign C':;:"'thers, 
botanists visiting ~ngland five eLiys a week. Appendix 

• • XV. vo!.,., 
28. The collection, as it now eXISts, consIsts of- pp. 44-47. 

1. The HeriJarium, comprising, 

a. The general herbarium. 
ll. The British herbarium. 
c. Various separate herbaria of historical interest. 
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: 2'. tl'he SlrUcturaiaeriea, comprising, 
~l t<,"" " -. ' • _, i 

a. The fruit conection: . 
h. The collection of gums. resins, and other natural products. 
c, l'he general collection, consisting of the larger specimens chiei1yexhibited to 

( the public; and . , ." 
fl. The microscopical preparatLons, illustrating the minute structure of recent and 

fossil plants. . t~. • , . • 

29. It may be remarked that the General Collection of Fossil Plants is under the charge 
of the ,Keeper of Geology. . , " , 
. ,30 Additions are made to the Collection, by purehase, a~ the discretion of the Keeper, 

subject to the approval of the Trustees, and by Qouation.. ! 
" 31.' At; present the full staWbfthe Bl>taniClil Department is a Keeper and two .Assistants, 
andit! cOst, during the financial year 1870--71, was 1.767/. ~ ,. . 

32. With respect to the magIlltude and ~cientific importance of the Herbarium; the 
Keepervof Botany has expressed the following opinlon:- " , 
! .. I belie'" that 'our 13rllisb MuseIu:t herblll'ium id tmsqnalled ill the \'fopl<l r lIIId that is not lInly the opinIon 

wluch.l myrself ,ha'l'll :formed, <for' I Am not very exterullvely 'BIlqU8.tDtsd with herbaTi& .. broad, but .it IS tho 
universal testimony o~ men who have becom~ sufliClentil flCqU8.tDted 'WIth the Bntlell Mueewn herbariDIU to 
form an o1'imon worth considermg." I 

, .... I in!lreve 'that the llritish Museum;s VlJ!Itsd by nIl the roreigh botani!!ll! that 'come Ito this CO\llltry • 
." ,,,"f. 0-. I lind IlIDOUgBt the foreIgn bctsnlBts, who have been m th& habit of vimting the mneewn, the 
nam~of Cosson, BBiIlon, Truma, and Welwitseh, who have been here during the year 1871.» 

" • 33. ':The Royal Gardens at K~" were the private property of the CrOWD until the year 
1840. '.' ' ~. .' . ..' " 1 I 

'34., Iii ~Le year '~ S3~, a' Conimittee was appointed by the '',I'reasury to Inquire foto the 
M'anagement of the Royal' Gardens~ and tbat, Committee desired the 'late l)r. Lindley' 
aided ~JMessrsf Paxton fDd, Wllson, to Repor~ upon the CondLtion of'the Gardens, and 
make Recommendations for their fiJture Admmistration. In consequence, a " Report upon 
if'the present condition 'of the Botanical Gardens at Kew, ilVith Recommendations for their 
.. future Administration" was arawn up by Dr. Lindley, and was published as a: Parlia-
mentarj paper in 1840. ' 

~ 35. ,A.ccord'ing to this 'Report, the Garden (includmg the Arboretum) occupied 15 acres, 
and the collectIOn of herbaceous plants was stated to be then "inconsiderable." The 
Reporter states that" no attempt has been made tdllately to name the multitudes of rare 
" plants It comprehends. and thus ,to render ,it a place of public utility;" and, further, 

Rpport, 1'. 2. I< What"names are to be found in the Garden have been fu!,nished by Mt. Smith, the 
" Foreman, and the Director [Mr. Aiton J does not hold' himself answerable for them. 
" ThiS was most particularly inquired into, and most dlstlDctly avowed; so that by far 
" the most difficulc part''llf the duty of the principal oflicet-..a. duty on the penect 
" execution of which the credit and utility of the Garden essentially depend-a duty 
" which can be only executed properly by a man of high scientific attahiments, aided by 
II an extensive herbarium and a. considerable library; this most important duty Is thrust 
d upon a foreman, paid small weekly wages for cultivating plants. who, whatever hIS zeal 
" and aSsiduity may be (and in this case they ha.ve been such as t6 deserve the 

"" greatest praise), has BO sufficient means of executing lIuch an office." , 

, 36. Dr. 'Lindley recommended that the Royal Gardens at Kew should become public 
property, and be converted into a National ,Botanical Garden, and brought into close 
officlSl relations with the Botanical Gardens of the Colonies; that at least 80 acres should 
be added to the gardens, and considerable additions be made to the houses; that every
thing should be systematically arranged and named; that there should be Durseries for 
the propagation of plants for Government exportation or for public ;'purposes; that 
gratUItous Lectures should he given upon Botany in a popular form, but not as a regular 
academical course; and that the most beautiful specimens of the Vegetable Kingdom ~hould 
be carefully preserved for exhibition. He further urged the necessity of providing an 
extensh"e herbarium and a conSiderable library.' C - (I , 

37. The Royal Gardens became public property in th-; year 1840, and most of Dr. 
Lindley's other recommendatiomr were carried into "effect by Sir William Hooker, who 
was appointed Director of the Gardens in that year. ''', ,~ I' -' '," ',. ~ 

Dr. Hocker's Th G • . h " bli herb" . tifi Memo- 38. e ardens at Kew we~e unproVlde~ Wit any pu c anum or lIClen c 
l'IWdlllb, library when Sir William Hooker"took 'charJtc" of ' them. j All DJ1. Lfn.dley's "Report" 
~~~~ . tK 



shows; the n~mjtlg of the plat¢!\ 'W~msufficiently IJ.ttendect ti), bY,bis pr~eCflS~Ols,." 'fhe,new 
and rare plal).W in th~~8i1!dtn8j befQr~, Sit! Willi.am 1l()elj;eiMiJil\~ ~ettl"l JU~Jllec\. palt4Ynl)y 
the use of a' herbariumj,inlth~l,gardei:l$, ,:vvhici). ,~a~,J)JJOkeUl:\lpr''b~fotil tln~ir t.rl\llSf~~nce 
to the Nation, and partly by"he lM,o{1;he ~u~sil\~ Her.b'l-li~" ','" ,r: Pit " .;) 

3g. Sir William Hooker brought a largaprivatelierbariufu (which Mr, Bentnam,thrDs Dr.Hookel··S 
the richest' in Britain) and library to, Kew; and these wer~.increased, at his'own'expense, ",Reply." 
until his death in 1865.' After his 'death, the, herbarium and library wer~ purohased by Mr. Ben- , 
the Government at 11. iValuationiJand hav'~ been added to the'public herbarium. at J{ew, 1ilau:,'sltate
whlch'was founded in l'a54/when Mr. Bentham presented lIil! large private collection of ;e":.h:..:fi:: 
plants and botanical lIbrary to the Nation. ,,', 1'" ' 'Dr. Hooker',. 

" ,40. Ip regard to ~e workA~.8:~'~-,v ~t, the pr~s~nt ~ime. the latter gentleIllfD' wh~ is !~::=ir. 
one of our most emment botanIsts, andj wqo )l;l~ beenlor many years well acqll8.]nted wlth 
Foreign Botanical Establishm~ll~s,:gpse~v!iS?-1)";' , ,,' ' '" '" ,: 

" 1. For the close stady of flants-the only sound fonndatIon upon wqich the science of botany CIm be Qu. 7205. 
usefully estabhshed-fOl1 their aceura(e deterD1ll1a~ldn and praotrelli claseinc~tIcin/,the reqUlsltea are I that the ' 
herbarl~ sbo~d be as nch as possfble, Jlot,only lIS to ,the genera and SP"'l11la, bnt lIS to the variatIons of .all 
sorts and repetitIons of th" li8.IIle form from dIiferent localitIes and stationS;, that the herbanum. should he a 
single one, the geographlclli arrangement bemg "kept In subservienC<\ to 'the scxentffic ciasamcatIon, BIld WIthont 
any detached smaller herbarIa, except such de1imt6 mstonclli ones as only reqUll'e OCcasIOnal reference like 
the books of '" hbrary; th .. ~ there should be good 8iCCommodation fur the sortIng o~ unnamed collectIons IIJld 
fresh arrivals, ample mearui for the dIssectIon and exammatImr' of 'specunens not only by t4e sf.!!,ft' of' the 
establiShment, bUll- also by'seIElUtiJio' l\otImisis m general; who, 'onder special regulations,' are allowed to work 
111 the herb8l'lum, lind JItore rooms far dnphcates reqUll'ed for exchanges, &e.; that there should be in 'the same 
SUIte of rooms as the herbarium. a boto.mcal library, lIS complete as pOSSIble, IIJld a senes of draWlD~ of, plants, 
also as complete Q(\ possible;, tha.t the. herbarIUm, should be in close conneXlon With the Nationil Collection 
of hvmg plants i wd that 111 should be ulider the keepetsljip of" resIdent scientIfic 'botam!!t, Wlth 1lhelreqlllSlte 
'staff of soien1l1Jio assistants. All these essentIal .. are ~ prssent dorded I:>y the herbanum. ... Ke", in" clegr</6 
w beyond wlmt can ba met,wli;h in allY other em,bhsiunent ,at home or ebroad." , l 

, 4I.' Fot' 40' years the herbarium'has received'almost all Collections m'ade by tJoveti1. Qu.6658. 
ment Ex:pedltldns~ !lnd, II; ,has 'been the thief recipient, -0f coat'ributioDB,from Iboih. 'BritIsh 
and 'Foreign Travelle11jj1as 'WelllillfroIli'Continental Musenmsl' ,1' ' , ' 'J" ,'[I" 

, 42. 'At pr~sent the Garaens occupy'3QO acres, Ibd' are estimated t~ cOl:lt~inr-26,o6'0 Papersre
species of plants ; 'and the following Stat'emllDt 'of the' operations camed'on at Kew is taken Iatmg to Kew 
from a Memorial (signed b'y many,eminent scientific men) presented to tliti First 'Lord 'cit .¥:~~. 
-the TreasurY'in 1872.1 ,>I) I ';'i _ ' ',! ,'" " \ " ,: =-, " by the House 

.. In no particular' doe. f 'Englonit"sta.nd mote'cdnspicllOIIS11's1lperIOrito 'aI16ther C'Ountril!s'th8n' iih'the of Commons 
possessIOn of Kew. The establIshment is'not lllIIJlwith<ntt "lin""!. bUll thera'iS'nd!approaobi torlva.lPy'Bs tohepnnted 
regards the 8lIItent, UIlpottlnee, or scxentific results orlt!! operatiOns. Upwards o£ 130 wlumes on all branches 25th of July 
of botony.mcludmg " most 11llportantsenes of ColonIIIi 1i'loras, but excludlDg many weIghty contributIon .. to 1872. See, 
sClentlfio soclet",. and journals, bllve issued /fom Kew. To these are to be added gtude. book. IIJld officia.l also,aSecond 
papers. 'ThlS ~t hteratl1l:e has been produced mil 'Published throngh the efforts of the Drrectors of Kew, for MemorIAl, 
the most part et no expense wha.tevel' to,the Netlo'll., '[" , . Appendix II. 

ee To, these labours is to be added the correspolldence, 'of the Directors with all psrto of the world, a mere 
.electlOn frOUlwhlCh, now bound tog8ther at Kew, embraces some 40,000 letters ad<4'essed te the Drrscters, 
wd for the most part answered with their own hands. I,.' , 

.. .During thQ 10'yaars from 1863 to 1872 mcluSIVei the numbe! of hving'plants sent from Kew to 'VarIOUS 
'pllrta "fthe'world has been doubled,'lIlI1Ountmgon an.:verage to 8,00001' 9,000 ann1l8Jly. Ofseeds ripened .. t 
Kew, or obtained by {he :rlIve~tor jio<lm VfllrlOU6 ~ of the worl,d, the annnal average distributed a.monnta to 
about 7,000." " ' , ' , , 

.. Of the practical vlliue of these labours, the introductIOIl of the Cinchona plllJlt into Iniha, Ceylon, IIJld 
JamlUc8, the comme1'C\1Ii success ofwmch 18 estabhshed, eolIStItates one ofmwy illustrations. The introduc-
tion of Ipecaeuanh"18 amoth&\. 1 I 1'1' I ' , 

"In Iniha npwards o£ 30 gll1"i\eners, trained at Kew, are noW( 6lllployed in forestry, cotton, tea, J>lld cmchona 
plantatIons, Government gl\l"dens, &0, and a far greater num.ber are'usefully employed in other parts of the world • 

• j, By thl1 jointeffortl! ot the Directors; a serIes at' compl~ Floras Iof India wd the Colomes WII8 'Bet on foot at 
Ke"" of which those of the W.as!! Indie.!!, albtbe AnstraJnua .colomes, New' Zealand, :tropical Africa, the 
Cape Colomee, wd Bntlsh Iniha, are completed or m progress. Thes& are standard wor~ of mestunable 
value to the counln .. whose plants they descnbe, as well ~ to scientIfic travellers and mstItatIons in Europe." 

'43.' :en 'addition, ~erl!'ig t"he\~ork' of the E~noiiiid ,Museum!!. 'which are thus described 
by Dr. Hooke~:', ,t I I .. ,' '" ' 

ee Of museums preper, apart frOui the herbailimrl, there ate thtee; they were designed primarily to illustrate to Qu.6662. 
the pubhc the "ses to 'Which' plante 'BI'e' 'put, 'by exlnlntmg' ~enS that illustrate useful plants: maps 
shOWing theU" dIStribution, diagrams showmg-th8U' .truoture.lIJld specunens of the products wmch they aft'ord. 
Tho,. ... 0 arranged. •• nentIfical1y, aooor<lutg,to the Il8.tutal SY.~ MId, 118 far 118 we have procured them, all the 
products of the plllJlts are shown. At the same time it is the receptacle for all specunens that are not 1itted to 
lie kept m aD; her~UJ1l ; for IDStance, there are certain muts of 11,0 known, econOJDlC value wmch are interestIng 
i\'01n thoU' ~tructare or from their appea<ance, but which, though they are not of economic value, are placed 1U 
the m_um, b .... uSC! they could nofi be pttt into the herbarium. 'The arrangement of the herbarium. is SUIl1Iar 
to that (I' • llbrsry. t 'Thul the~"Wti:mlt setJe 8/ double' obje\lll. ,They -VIl' ancillary to 1ile herbanum. in 
contailllDR apOOlDletl8 not 1it fp b", plo,ceduin. the herbariUm, and they ar. instruetIve &II ~_pubhe. _nch 
as they sh()w the uses to wluch the plants of all Natural Orders are put.· 

A4 
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44. ·There is no· comp~tition bet,,:een t~e Kew and South Kensi~gton Museums; for the 
Museum at South Kensmgton COnsists chiefly of manufactured artICles arranged according 
to their uses. At Kewthe fibres used for textile fabrics are arranged under the Natural 
Order to which each belongs; the European flax going into the case illustrating the 
Natural Order to which the flax plant belongs, the New Zealand flax under another order 
and the hemp under a third; but at South Kensington all the flaxes would be brought 
together. At Kew little is shown beyond the raw product and one or two manufactured 
articles to attract public attention immediately to its uses. South Kensington, on the 
other hand, affords a complete Illustration of the uses of Vegetables as appued to Arts 
and Manufactures, arranged under their applications. • 

45. The collection of numerous Vegetable Products in the Food Museum at South 
Kensington is totally different in object from the Kew Economic Museum, and cannot be 
said to be intended for the p~omotion of Botani('al Science. ' 

Qu. 6664. 46. Besides the Director, who has charge of the whole Establishment' at Kew, the Staff 
~:. Hooker'. 'consists of a Keeper of the herbaria and library, two Assistants, a Clerk, a Curator of the ru.emorau- • 
dum, Appen. Museums, and two Attendants, whose pay altogether amounts to 1,792l. a year. 
dlX II. \, 

AppendIX 
XV., voL i., 
p.40. 
Qu.7745. 

47. rrhree distinct 'methods 'of dealing with the two Botanical Establishments now 
maintained at the expense ()f the State-the one in the British Museum. and the other in 
the Royal Gardens at Kew-have been put before us by the witnesses who have given 
evidence. ' '" I ' , 

1. The first prdposal is that ~f tb~ K~pe~ of Botany in the British Museum, Mr. Car
ruthers, who thmks that the best way woulcl be to keep both collections at their full 
efficiency; but that, if only one great National Herbarium is to exist, it should be lodged 
in the British Museum, and that Mr. Bentham's collection should be transferred to the 
Britisli Museum, a second Herbarium of a subordmate character, for use in the Garden 
and Museum, bemg provided at Kew. Mr. Carruthers is of opinion that aU Collections 
purchased by the Government, or .made at Government expense, should be sent to the 
British Museum and worked out there, and that the Kew Botanical Library,should be 
transferred to the British Museum.' , 'I ' , 

2. The second proposal is that of the Director of the Royal Gardens at Kew, Dr. 
Hooker, who agrees with Mr. Carruthers, that the Herbarium at the British Museum 
and that '8.t Kew should both be mamtained in a state of effiCiency. 

But, in dIsagreement with the Keeper of Botany In the Bntish Museum, the Director 
,of Kew Gardens recommends that Kew should be the Site of the principal National Her
barium; and that It should remain, as heretofore, the centre to which the collections made 
at the expense of the Government are sent, worked out, and published. , , 

Dr. Hooket further- recommends that the Collection in the BrItish Museum should be 
Qf a subordmate character to that at Kew, and should be arranged chiefly With a view 
to Geographical DIStributIOn and to the needs of Botamcal Palreontology. 

Dr. Hooker does not suggest the transference of any of the Collections now in the British 
MU8Cum to Kew; on the contrary, he }?roposes to recruit the British Museum Collection 
from that at Kew; nor does he think It necessary that any part of the Library of the 
British Museum should be transferred 'to Kew. , 

3. The third proposal is that made by the Superintendent of the Natural History Col
lections m the Blitish Museum, Professor Owen, to the effect that 'the HerbarIUm at 
.Kew should be altogether transfelTed to the British Muse~m; and tha~ it sho~1d be t!le 
duty of the Director of the Royal Gardens to oecupy himself exclu~Ively WIth PhYSIO-
logical and Horticultural Botany. ' , 

48. As resl'ects this last proposal, we have already shown tha~. in the.o,Pinion of Dr. 
Lindley, Mr. Bentham, Mr. Carruthers (the Keeper of Botany 1D the British Museum), 
and otber eminent Botanists, the possession of an extensive Herbarium is indispensable 
for the effiCiency of the Kew Establilihment. In this opinion we concur, and we cannot, 
therefore, recommend, as proposed by Professor Owen, that the Kew Herbarium or any 
portion of it should be transferred to the British Museum. 

49. WIth respect to the first I!'nd second l?ropositions, .we have n?w Dot -to consider what 
arrangement might be theoretically best If the Botalllcal Establishments supported by 
the Government were to be organized de 'lWlJO; but to recognize the fact that two such 
Establishments have grown up, each of which is doing its own special work effiCiently. 
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We do not think it advisable to interfere with existing arrangements, which are working 
satisfactorily, for the mere sake of administrative symmetry. ' " " 

50. The two proposals under discussion, much as they diverge in some respects. agree 
in advocating the continued existence of two Herbaria, one at the British Museum. and 
the other at Kew. All Botanists are of opinion that Kew needs! a Herbarium. Dr.
Lindley, whose opinion we bave already quoted, and than whom there could be no more 
com:petent judge, 35 years ago urged the' neoossity of an '" extensive herbarium and a 
conSiderable library" for Kew; and the Keeper of Botany in the British Museum 
expressly speaks of "the great waste of time which would be incurred in consultmg a 
herbarium 8t a distance." On the other band, no one has suggested that the Bntlsh Mr. Car
Museum should be deprived of it!ll Herbarium, and the Director of 'Kew Gardens, as we p'thersr 
have seen, proposes to increase that H~r?arium." , ,: , '". ' 1'1 ' ',' A~~::clli:: 

51. The Keeper of' BotanY' in the BrItIsh Museum has made suggestIOns as to the bellt XV., voL)oj 
mode of uniting the two Herbaria, if such' a course shQuld be> deemed' desirable ~ but p. 46. 
he has also stated reasons for' the separate maintenance of these two Herbaria, which 
appear to be so conclusive in favour of that, course that we recapitulate thelli here. ' 

1. "The two herbaria already exist., and are to 81 considerable extent parallel col- Mr. Car
lections." In other words, the collections lire tel a considerable extent in' duplicate, and, ruthers' 
so far, nothing could be gained by bnnging them together in one place. ~r:~cbx 

2, "The two herbaria have been under different management, and, to some extent, xPJ., vol. i .. 
ex~ress different results, of the, 'close study of plants: I' The important bearing of p.46. 
this consideration on Botanical S~ience in Bfllllin can s~arcely be, o,:errated,", ~,' li -

3. •• The objects of the herbana are fundamentally dIfferent, and III a~ far aBr theE, JiWiil 
their objects they are employed for totally' different purposes.'~ " " I 

4. "The practical difficulties' in the admiDlstr~tion of two separate, and, to some extllnt, 
independent herbaria would be numerous and serious; and, in the course ,of time" III 

condition of things similar to what at present exists would result." , ' 
5 ... It is not an unimportant considera.tiort that the continued separate existence of 

these two great herbaria is a great security against their destruction by fire." ' 
6. "The expense of the two herbaria IS very small., I am unacquainted with\ the 

amount granted for Rew Herbariumj but, it cannot greatly differ from that required by 
the National Herbarium, which, amounted for the financial year lately completed to :Appendix 
1,767/. I know of,no way in which the country call! ab once advance the interestg of xv., Vol. i., 
Science and encourage its students at a smaller cost and with more Important results, than p.46. 

, by maintaining in theIr full efficienc,lf the tWQ Botanical Collections at present existiI1g." 
, I • ! I ' , I \:1 r (I \ \, ,~ r 

52. In this, as in other cases, we conceive ,that the State' may' be aske!t to aid Science 
with those Appliances which are out of the reach of private enterprise, and as such we 
regard the Herbaria at the British Museum and at Kew, eacb of which, being supported 
by the State, is as much entitled as the other to the name of a "National Collection." 
And the evidence which has been laid before us leaves us no alternative but to recommend 
that these two Botanical Collections, the maintenance of neither of which involves any 
considerable cost, should not be merged into one, but that both De kept in a state of 
efficiency, and that the sI?ecial scientific direction which each has spontaneously taken 
should be retained. . I 

53. As a matter of fact, thl) Botanical Departme~t of the British Museum, under its 
present able Keeper; has inclined in the direction of Botanical Palreontology-a wrection 
rendered particularly convenient and appropriate by the existence of a large and valuable 
collection of Fossil Plants in the M useuD1; no less, as a matter of fact, under the late and 
present Directors of the Royal Gardens, has the Herbarium at' Kew becomc the most 
complete ap:paratus for the cultrvation of Systematic Botany in existence. It is the 
centre to whIch Botanists flock from all parts of the world, and with which Botanists of 
all parts of the world are' kept in communication by a system of Correspondence, of 
vast extent, which could only have been organized by means of the exceptional phYSical 
strength and mental capacity of successive Directors. 

54. It may be said that if the Rew Herbarium is to remain a great National Scientific 
Herbarium, the accommodation to be given to :6otany in the new bwlding at South 
Kensington is excessive. But we do not think that such will prove to be the case. In 
the first place, we should not be disposed unduly to limit the power of the Keeper of 
Botany m the British Museum to purchase systematic collectwns for purposes of 
palreontological comparison; and, in the second place, it would be highly Useful to 
have a geographically arranged collection in the British Museum as the complement 
of the purely systematically arranged collection at Kew. 

16060.-11». lV. B 
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'55., We thlDk .it desirabll!, then, that thlJ' collection':at .the Bn'tish..Muiltum should' bE, 
maintained and arranged with 1!pecial reference to the Geographical Distributwn oil Plants 
!lnd to Palreontology ;, and that 1he collection a,t Kew should be maintained and arranged 
with especial referenc~ to ~YfltelIJa/;ic Botany.' .And weare.of opinion that all COllectIOns 
of recent plants m~ by Government Expeditions should, in the first instance, be sent 
to Ke;w, t~ be there ;worked 9ut and distributed, a set beiug reserved for the British 
,Museum; and that all collections of wssil plants made by Government Expeditions 
,snOuld be sent to the British ;Museum. . 

l • ..J ~ , • f • 

Qu. lJ 537.' )' 56. It 488 been suggested ~ us that some part of the resources of Kew might be advan
Qu.12;I90. tageously directed towards the advancement of the science ot Botabical fhysiology, and 
Q 12l92. the Dllector.of ,the G¥,dens statel that}l.e baa .~ repeateQIy wged,young ~perim~ters 
u., ,:" f:O commence,' pfi'ering, ,them facilities;, but; the clifli.culty with th~l has always been 

, 'tf to give t~e ti~~,and ge~ ~ds to support themselves." 1 ' , I I , i, 

57 . We agree, with th~ Director in thinking that it is highly desirable that oppt>rtuni
lies foJ;' the pursuit of investigations in Physiological Botany should be aWotded at Itew to 
tho~e persons who may be Inclined to follow that branch of science. / , ~ . , 

'lV. THE MUSEUM ~F PB~CTrOAL ·G1!OWGY. 

58. The Museum ofPraclical Geology is' administered by a Pirector .. who is responsible 
ltd the Lords of the' 'Committee' bf Privy Council 'on Education., ' 

The primary object of this Museum is to exhibit tbe industrial applications of ~ology 
'ani!. the kindred sciences, with special reference to the mineral resources of this Country and 
'its Dependencies; and.:the ColIectioIi of British fossil and rock specimens, illustrating the 
Geological Surv~y of, Great ,Br~tain. Thf following ~ollections ar~ comprised jn the 
Museum:- " ' 

(a..) Specimens of British buiiding stones, polished marbles and other ornamental 
stones. used for constructive and decorative purposes. 

(6.) A collection of Britll\h.',ColonisJ, and Foreign Minerals, specially selected for their 
,economic value, or for their importance <to the Student' of Mmeralogy, Geology, 'and 
,Min.in.g • .. 't J • I ,I I ,.,.. , ,> f t r J 

(c.), A ,Metallurgical Series,' comprising specimens lllustrdting the &melting of ores 
and the industrial apylications of metals and metallurgicol products. 

(d.) Models of, mmes and mining machinery, wit~ exampl~, of, ~iDg tools;. models 
bf 'ore-dressing 'apparatus, 'furnaces, and metallurgical appliances, w,th geological, and 
topographical models of special. loda.li~es. I :',' , ; " , '" , ' 
, (e) A collection of 'specimens showing ~he' technologlc~ applications of clays, and 
fully representing the history anll. pr~seDt positlo~ of Briti~ Pe,rami~ Art; with ,illustra-
tions' of manufactures in glass' and enamels. '" ' . \ ' ' 'J I ' 'I'" 

(f:)' ~ PalOO<;'ntolpgical J;o;Uect!ons, l1~braCJng _ ).ar,8e seriel':, ~f :Bl1tish .fossils, 
stratigraphlcallyalJanged. ) ./)"" I • • VII , • .;""" ' J I', '. 

(g.) A PetrolOgical Collection, comprlSmg specimens of'the Ignepus, Metamorphic, 
and Stratified Rocks of Great Britain. ", L ' 

(h.). A Library of upwards of'20,000 volumes, in~ll1dibi "'orks orl an those branches 
of SCience which find illustration in the Collections exhibited in the Museum. , 

Appendix 1. 59. The Muse~m is open gratui~us]y to :Ithe public:on Mondays and Saturdays f:rom 
10 .a.m. till '10 p.m., and on the other days of the week .(Friday excepted) from ,(0 a.m. 
till 4 p.m. during the months of November, December"J8.lluary, and February; and until 
5 p.in. during the remamder of the year, with the exception, of one month's vacation 

Qu. 13,819- :from the 10th of .:August to the lOth of September. It is in evidellce before us that 
lS,saL the: evening opening of this Museum is attended, ",ith considerable expense Without 

'corresponding advantage. ' " 
--'----"'---

60. It is evident that the Collections of Minerals' iD this Museum are closely al1i~ to 
the Mineralogical. CollectioDS of the British Museum, which it is proposed shall hereafter 
find a place in the New Natural History Museum. 

61. In a Paper printed ~ an Appendix to'our first, volume of Evidence, Professor N. 
Story-Maskelyne, the 'prese~t Keeper of the Mineralogical Department of th~ British 
'Museum, expresses, the ,o~iniou that th~ juxtaposition (l£ Mmeralogica1, and I Biological 
Collections is not now cODsldere4 ~ important as fopnerly. ' 
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• '!" So long as the Bntish Museum might be r~ained in its' mtegrity, or Its collecttons m.ght b.G1:e-grou~ Vol. 1. AI?P" 
into ,distInct diVISIons at the present locahty, the mmeral oollectton would seem to be in Its place among them. XIV.J p. 43. 
But when onctl .. separation of" part of these collectiol\s fram the. rest is deternnned on, the logical P08ltxOn of 
a' collectxon of mmerals in the mIdst' of a senes o~ bIolOgIcal collectIons assumes a new and -very questxonable; 
phase. ,', ~ 1 ' I j ) _ I j j I J , I l 

" The division of created thinge into anunaJ, vegets.ble,. IIlld mmeral is no 1(/IJger exhaustIve; It no longm; 
represente the whole world )<nown to sCIence. OrganIc chemIStry and the 8Cl6nces that deal in- organisms tx:eat 
of certaIn forms of matter that are organIc from on6 point of VIeW ani! yet are not otgamc from another, and 
even inorganIo chelUlstry deals w substances that oo.n only be ca.IIed mmeral by nsing the word m·whl>t must,' 
even m the present age, be termed an amblgUoos sense. The place of" collectton of mmerala 18 eertsmlY61ther 
by the Slde of the crystalhsed prodnets of ,the laboratory. that 18 to say, It should aid m illustratxng the SCIence 
of chem18try I or that place is to be foUnd ... he.e> muierals are most< !completely stuwil'd, technica.lly 8& well as 
s01entLfically, that 18 to sa1" where mW\ll1! is especxally taught." I ' , 

t J; ~(f <li i j I" ~ ~.1 P ffl J f 1 L'-' J J !! 1 41 \ 

"62 .. Professor S!Dry-lI4askelyqe,j~.JurnL'exw~sse!t ,p.~ Oph/iODlllOLlat ,the Museufi, o£ 
Practreal Geology 11J. ,JermYl' S~reet,~§,:r-" "i ' ,':' 

, .. Th .. best,lmd mo.tn practl(l81 des~1uon rOll <th&Maper,,~Departmeht, of jIh.\lBrltxph Mdse= un~ thi Vol.I.App. 
snpposed change in the dIstrIbutIon of the collections, 6\1d 1; thIllk,,~ ~s equally sPI 'Fhether'the objec~ XIV.}p~ 44. 
embraced in my: collectIon pe confined, 81\ at present, tp natural mmera1&, or whether the 1'lUl18 of that collect/on 
b~ enlarged in the mannl1r I have' ptoD0l\<ld, so', Ils:t<t embrace' 'IIiJ.'tIficla/lt tormed '.ntineral' cnr 'chenuca1 
products. ~ . J • j r.l' ._< I.e . ,~~ ~..! Ilf jj' 

• • I, J \ I ., ~. '. '" 't . ' • .' 1'~ J" , , ,\ ~. t' 

" Under,any CII1Comstanoes, .. galle'1l musn ~e llw)t tp qOl\tI>m t1>11 RW'~raI'OglcalJ"~llec1uon, ~d, the cost of 
building It WIll !,ot. be very dIfferen1l, ",hether It ~9 associ'ated WIth: the BlOloglc81' Museom 'or with the 
School of MIues. 'But I beg to p~ ott recorif, Imd In the' hand8 of Her' lIfajes~'.'C0DlmlsSlonerBI 'my strong 
0p\llion that the least appropnate destxnatxon of thIs collectxon would be m assoCIatxon WIth I> BIOIOglcal 
l\IUSQum." 

fIt J # _ .. j 1\ , 'J J,j,' Iff I~ l ,1' J ~ 1 f { f" ~ , 

63. We ha.ve felt! Iv ou iluiY'otd"palLattentioli'ot.ov,this,Opinion;,1 put': considering that 
arrangements have been made fOIi" the lodgment of the Mmeralogical Collections of the 
British Museum in t~e\New :{luildin~~ 'I\!'~I1~h have been begun at ~outh Kensington, and 
that these Collections could' not"Be' acborlunMated ~n the MJille\rtn' btl Ptactical Geology, 
which needs alHhe space disposabIeJ9t thll 'displaY'I0f"t4el~J;itish ;J;>a!reQntol08Ic$l, Jlock, 
and, Min~ral Speclmens-whiph.il1 ~tll primarY'pPJect;,;[!'jVq ,al! I!l't ~a&e.any r~GOp1mendation 
llPon' it •. ! In connexion With. this: 'subJecJi, we, may again ,refer :~o' the insufficiency of Qu.669-074. 
accommodation in the Museum In Jermyn Street for the staff of tne Geolo~ca'l Survey 
of Great Britain, upon whICh Professor Ramsay, the Director-General of the Survey; has 
80 strongly insl~ted ~n "h~,e.vi,deHc~"" 
f 

. V. THE SOUTH KENSINGTON 'MuSEUM,',m'IITS' BRANCR MUSEUM.AT, BETHN'AL GREEN.; 
! I, , It' "t"... J ! > I ~ • 

64. The South Kensington Museum is administered by ~ Dirtlct6J;'who is responsible 
to the Lords of the Con1IDlttee of Pnvy Council, on EducatIOn. 
\' 65.qThough, from special circ\lmstances, tlje Art Cpllections o(this Museum h'ave been, 
up tb t,he present time, most deve~oped. it,'has, cO\ltailled, from its eiu-Iie&t· days, several 
Collections of a Scientific Nature. Those at present existing are:,'" ,," 

J, .J I.. ')'ll 

1. The Food Collection. 
2. The AmmaI: Product~P91~~tion."", '" ,\ • \ " 
.3. The Structure and J~U11ding Ma,t~,al~ CollectIon: 
.i: 'Models of'Machine7'1~bips;rand }\!Ii1itiarY'lmd Nav&lIAppUa.itbe'SI' 
5 .. Collections illustrating, Economic r.r;ntoIQoto~ and' Forestry.' ,~ 
6. Collections illustrating Fish 'CultUre. ' " 1 ,', • , 
7. The Educational Collections. 
8. The Patent Museu~,,,·\ 

I +..1 ' '" I - ft' f I, 1 
.' • " '" ' 1:J.l!e !oqc( po~, ec,tionl ' 

" . 66:"This Collection; Which w!\sl'oommenced Ui' 1858, baS beeIiqfonl:lI!d with Ii view to 
i showing first', the chemical composition 'b£ the' various substances IUsed as food. secondly 
,the sources from which all .varieties of', food aref obtained.; 'arid;; thlrdly,l the' vario~ 
substances used for lIdulteration, ,and th~ best methods of detecting them., I, i ' 

, A duplicate CollectIOn of the chemical analyses. of food is, used, for circulatio~ mong 
country Scl1ools. and large descriptive labels are supphed, to ,the Managers of, country 
Museums who may apply foJ:' them. 

The Animal Producl$ Collection. 

" 67. 1'his Collection w'as'establishe'd by the Commissioners for the Exhibition of 18511 
,who ob~erved that, whilst the public possessed in the Museums of Kew and Jermyn Street 
Collections illustrative of the Economic Applications of Mineral and Vegetable Sub-

B2 
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stan~es, ~ere ~as no representation of t~e uses !,f the Animal Kmgdom. The Collection 
COllSlsts of Ammal Substances employed 1D Texule Manufactures and Clothing; substances 
use~ for domestic and o"!SIDental purposes;. Pigments and Dyes yielded by animals; 
Animal substances used 10 Pharmacy and 10 Perfumery; and the application of waste 
matters, together with Illustrations of the Processes of Manufacture. 

We have been iuformed'that tor want of space this Collection bas been but little 
developed of Jate years. 

001UJtruction and Building Materia18 Oollection. 

68. This Collection had its origin in a large number of models and specimens which 
were presented to the Commissioners for the Exhibition of 1851 at its close. In 1859 
the Collection had become so extensive from gifts, especially from the Exhibitions in 
London and Paris, that the Classified Catalogue formed a most useful book of reference 
on the subject, and was largely sold as suchJ 

The Collection consists of ~he following objects :-Building Stones; Marbles and Slates; 
Cements and Plasters; Bricks of every description; Tiles for roofing, flooring, and wall 
decoration i Terra Cottas; Drain-pipes; Asphalte and Bitumen; Iron and Metal Work. 
Woods applicable to building purposes; Glasa, and its application; Models of Buildmg; 
and Construction; ;Paperhangings; Papier-mache Work. Architectural Drawmgs and 
Plans. 

69. In connexion with this Museum, numerous experiments on the strength of materials 
have been carried on, the results of which have been published in the Catalogues. 

Models of Machinery, Ships, dJ Military and Naval Appliances. 

70. <This Collection consists principally of Models of Marine Engines, Ships, and Guns. 
, :But there are also specimens :"nd modeJs of",machiner1 of '! different character, Buch as 

the Jacquard Loom, the Whitworth Measunng Machine, and the Babbage Calculating 
Machine. 

Collections illustrating li1conomic Entomology and Forestry. 
71. A Collection of Economic Entomology is now in course of formation. It is intended 

tp enable the public to distinguish insects mjurious to man from those that work to his 
advantage, and to illustrate the best means of destroying those which are injurious, 
or of mitigating the ravages committed by, them. 

This CollectIOn, in its relatIOn to Forestry, contains specimens of the various Kinds 
pf timber attacked by insects, the insects themselves in various stages of growth, and 
the appearance of the foliage and bark when attacked. The best known means of 
destroying the insects are 'also indicated. ' 

Collection illustrating Fish Oulture.· -
72. This Collection illustrates the &tificial breeding of fish, the protection of riverst 

methods of capture of fish, ,&c, All or nearly all the Collection belongs to Mr. Buckland 
(Inspector of Salmon Fisheries). It is 01} lOlin to the Muaeum. ), 

The Educational Collections. 
73. These Collections comprise: 1. A Library of Books bearing on Education in ,,:hich 

Education in Science is largely represented, and 2. A Collection of School Furmture 
and Fittings, Philosophical Instruments, Apparatus for Scientific and other Instruction, 
specimens and diagrams of Natural History, including Mineralogy and Geology, and 
other Educational Appliances, Buch as drawing materials, &c. 

74. The origin of the Library and Collections is due to an Educational Exhibition formed 
by the Society of Arts, and held in st. Martin's Hall in the summer of 1854. When 
this Exhibition closed, many of the contents, English and Foreign, were place~ by the 
Exhibitors at the disposaI of the Society, and a strong desire was expressed that It should 
become a Permanent InstItution. The Collection thus formed was offered to and accepted 
by the Government. . • , 

75. The chief Manufacturers of Educational Appliances and Publishers of School Books 
I have largely contributed, and numerous gifts have been received from Foreign Govern
ments, especialry at,the close of the Exhihltions of 1862 and 1871. In consequence of 

\ \ 
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the great demand for Educational Works on Scientific Subjects, the vote for purchases 
has of late years been largely expended in strengthening the Library and Collections 
in this direction. ' , 

76. Special Collections of Apparatus for Teaching the various branches of Science 
have lately been formed. Duplicate sets of these are circulated in the country. 

77. The total number of books and pamphlets in the Library exceeds 30,000. 
78 A Reading Room, ill-adapted and much too small for the purpose, as it has been 

stated in evidence, is attached to the Library. It is open during the same hours as the Qu. 13,833. 
Museum, and is chiefly frequented by students, teachers, clergymen, school managers, 
and others who Wish to consult special books! or to become acquainted with the best 
Educational W or~~ (In the various subjects. 

, The Patent MUseum. 
\ I) 1 ' I \ I r 

79. In connexion with the South Kensington Museumj but under the Contr01 of the 
Commissioners of Patents, there is also a Patent ¥useum, consisting ef a CollectIOn of . 
patented and other inventions, ill-accommodated in a building which is much too small AppencH:<:r. 
for the proper display of the ObJects. The Collection belongs partly to the Commissioners , 
of Patents, partly to the Commissioners for the Exhibition of 1851, and partly to private 
persons: it contains many most interesting specimens, especially a series illustrating 
the History of the Steam Engine from its earliest days. ( 

\ i "1 I I 

Prop~sed Additions to the Scientific Oollectians Qjthe South kensington Museum. 

80. We consider it our duty; to point out the striking contrast afforded by the British 
Museum Collections, dealing 'with 'Biology, Geology,' and:, Mineralogy;, the Jermyn 
Street Collections, dealing with Geology (Scientific and Economic)" Mineralogy, Mining~ 
and Metallurgy j the Kew Collections, dealing with Botany, on the one hand., and, on 
the other hand, the Collections in the SCientific Department of the South Kensington 
Museum (including the Patent Museum), where alone has any attempt been made to 
collect together, in a Museum, Objects Illustrating the' Experimental Sciences. 

,81. :wnile it is ~ matter of congratulation that the 'British Museum' contains one of the 
Dnest and largest Collections in existence illustrativ~ of \ Biological~ Science, It is to be 
regretted that there is at present no National Collection' bfthe' Instruments used 1D the 
;Investigation of Mechanical, Chemical, or Phy~ical Laws ; although sllch Collections are 
of great importance to persons interested in the Experimental Sciences.' 

82. We conSider that the recent progress in these Sciences, and the da!ly increasing 
demand for knowledge concerning them, mak.e it desirable that the National Collections 
should be extended In this directIOn, 80 as to meet a great SCientific Requiremen~which 
cannot be provided for in any other way. ' 

! ; ~ tt' I I I 1 

83. The defect in our Collections to whiGh we have referred is. indeed, already keenly 
felt by Teachers of Science. If a Teacher of any branch of Experimental Science Wishes 
to inspect any Physical Instrument not in his possession, 8.!t a Teacher of Literature wotJld 
a book. or' a Teacher of Biology would a specimen, there is! no place in tbe country 
where he can do it. ' , , 

84. We are assured by high authorities that, on'tlie Conti~ent, Collections of Scientific 
Apparatus, when combined with Lectures accessible to workmen, have exerted a very 
beneficial mfluence on the development; of the skill of artizans employed ID making 
such instruments. , . 

, " 
85. Lord Salisbury, In Evidence before us, has stated: 

.. There is another pomt m wluch I thlDk that the Government might glve an advanta,,"" of an educatlonal Qu. 13,5'15. 
kind to SClentlfic Research. ' It would be deslmble, n it were posslble, to proVlde the means of glVing SmentJ.fic 
Instrnction to Instrument Makers. My unpresslon IS that thet1' lDlpal1ance to the conduct of sClentIfic research· 
is scarcely sofficl8Dtly recogDlSed by the publlc, and that It JB, I will notsay qUlte, bu. almost of equal unportance, 
to have highly educated and oultl'vlIted BClentl6c. IDBtrument makers, R8 to have Iughly educated BClentJ.fic 
thinkers." 

86., A valuable part of the instruction to which Lord Salisbury refers would be derived 
from the examination of Collections in which the history and latest develop-ments of 
each instrument could be studied with a view to its improvement or modification ID 
any particular direction. ' 

BS 
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87. On this point we have received lDtereSting Evidence from Colonel Strange: 
• What' la your opmion l1li to th~ beed o£ a' museum of scientille iDstrumenta, anel apparatus, and machLn(101, 

and tools need In the arts?-I think that that ill a very unpnrtant branch 01' tILe subJoot Indeed. t need 80 .... ely 
allude to the great impGrtance that IS attacbed to th"t on the Coutinent., The name of tbe Con.erv&tOlre dea 
Arts et Metiers will suggest it at once, which ill the "ery"best evtdenc(/ Indeed that I coold prodo6&. ' I 
have often VISIted U WIth groot Interest ,~d pollt. Moreover, I beheve there ..,. several. others In ram, 
BOme of mor" recent estabhshment, of the same lund; I look, upon that &1\ a most n.ces.qary part of any 
omentmc system. No SClentmc System can be complete w.thout examples of tbe apparatus tbat are bomg bl!cd 
in all branches of Seience, i1otb, m :Engls.n4, and abroll4\, and on tbat pomt I speak from eaporienoa ot the 
great use that such a mueeum would be. ~. • • <,. · , If there were .. great Museum, Buch 68 I 
suggest, contammg all tbe new developments'm' Instruments, and In' mnchmes and tools, to wluch I couLl 
resorlt I should be able to Introduce modillcatlolll! with 'far greater collfidence, and it woald be an enormous 
assIStance to me IndlVldually., I lind .... ely fow 4>el'8OllIt who have'teally Studied wlLat 1 will venture to call the 
phySIology of mstruments and apparatus, and such persons would derIve very great advantage, 1 thmk, from 
bemg able to go to an establishment where large collections of apparatus of d!fi'erent dates and the products of 
d!fi'erent mmds were collected together mono VIew, some of wluch would contatn SOme desideratum of which 
they were in search. I thmk, If they had such 8 collection to go to, it would materLBlly md them in the ChOLCO 
of the apparatus that they reqUired, and would tend flnormous\yilO &dvnoce exnct experunents. There IS no 
doubt tbat some years ago there'll',," 1)0 nation that conld compete at all WLth England in such matters, but 
we have taught the rest of the world, 1IoU4 thll pupu has now become somewhat In &dvaneo, In man" cIl.rections, 
of /us llWlter. ,Also the spread of 'sclentmc education on the ContLrulllt has tended to the application of morel 
sound J'rlUClples of constructlouin sucl!- ~Junge tban WIth us. " : 

88. Although. the qu~ioJ1 ,of the Establishment of a Museum bf Scientific Apparatus is 
more closely allied to the objects of' oUl"Commiesion than that of a Museum of Mechanical' 
Iuventions, we think it rIght to call attention:to the proposals huide by a CommIttee o~ the' 
House of Commons appomted to Report on the Patent Office Library and Museum. h' I 

89. That Committee gave, in the following terms, their conception of the nature of the 
It Gen~ral MuseuIIl Qt; Mechanil!al ,Ip.ven\:.ions,'\, the eetaNls9me~t, of which ,\hey 
contemplated: ' 
~f () J J ,1'(" til')'! 11'~'tt'1 \ I ,'/r! \, It I', l" ,~:~ 
"It appears to your Committee that the cble!' purpOIlO of a Generlll Museum is to i1\ustrnte anil explain 

the commencement, progress~ and present posItion of the most Important branches of mechanlcal lDventlon; 
to sbow the cluef .teps by whIch the most remarkable mnchlnea have reached theU' preeent degrell of 
exoellenl'Al, to convey mterestmg and useful mformntlonl and to stLmulate invention." , " , , 

~.:: r f) 

90.' With regarn to the Funds which would be necessary' for the, Esta.blishment 'Qf such 
a. Museum on ,an adequate scale, the Committee, referring to a large sum which had 
IIccumula.ted from the fees paid by inventors (whIch Fund at the end of the year 1871 
amoUnted to 923.7411. as.' 11 d.). stated that- ' , • 

, f 

• " Your Committee oonsider that the prinCIpal object 01' the fee. payable under the proVLSIOns of the Patent 
Law Amendmellt Act, was to provlde for the proper workmg of that Measure, and not for the purpose of 
mcreasmg the general revenue of tbe country. Wltbout entermg upon the questlon whether or not 8 claim 
exISts to have the surplus exclUSIvely devotad 10 the ,purposes of the Act of 1852, yoar Commlttee 6re of 
opmlon, that for the future the annual surplU8}re:en~, nccrwng from the ol'erntlon of that _ Act, sbould 
be 80 apphed to the extent wluch may be ne~. j 

• 
91. We agree with the Committee as to the general character of the objects to which 

the Fund in question should be appropriated. I, ' ' , • 
} J f ~ ( J \ r ,!,' 

92. We consider that this Fund, which is derived in great part ,from the ApplicatioDil 
of Scientific Principles, to variO)ls uses in, tilll Arts and Industries of the Oountry, 
would be very properly spent in bettering some of the conditions on which invention 
and discovery I1epend; and we are of opinion tha.t, among the uses to which such 
a Fund could be most advantageously applied, the Establishment of ,such a Museum 
of Scientific Apparatus as, that which we contemplate, would rank among the most 
important; and we are convinced that such ,1 Museum would have II materilil: influence 
upon the sprea.d of Scientific Instruction throughout the country, and would, therefore, 
largely foster Invention and Discovery. J J 

93. We accordingly recommend the formation of a Collection of Physical and Mechanical 
Instruments; and we submit for ,consideration whether it may not be expedient that this 
Collection the Collection of the Patent Museum, and of the Scientific and Educational 
Departme~t of the South Kensington Museum should be united and placed under the 
authority of a Minister of State. 

94. 'Whether this iInion be effected ~r not, w~ are of opinion that it is desirable that the 
Scientific Collections now placed at,South Kensington should be subjected to a critical 
revision with a~ to restl1cting them to such objects as are of Nationa} Intere.t or 
Utility. ,I 



VI. OTHER SCIENTIFIC COLLECTldNS. 

95. The only Public Scientific Museums: a~d Botanic Gardens besides those already 
'referred to which receive duect aid for their maintenance from the Government: are the 
Edinburgh and the Dublin Museums, and the Botani<j Gardens of those cities. The &lin,. . 
burgh Museum consists of a Scientific and also of an Industrial Collection. The Natural Appendix L 
History Collection; formed by the University of Edinburgh, was some years ago handed 
over to the Government, and was lodged' in the same buildmg with the Industrial. 
Museum, adjoining the University, and placed under the general charge of the Professor 
of Natural History, as Regius Keeper, and of the Director of the Indusmal Museum, an 
officer appointed by and responsible to th~ Science and, A rt Department of the Pnvy 
C~~, r 

96. Evidence has beeD brought hefore us on the CondItIon and Management of the 
Natural History Collection so transferred; but as ,we have been informed that the 
Education Department had appointed a ComInisslOn 'to which it had committed the 
prosecution of the InCJ.uiry into the Management of the Industrial Museum in Edinburgh!, 
'and that the CommissIOn so appointed had Reported; and. further, that the Department 
bad taken administrative action on -their Repo~t; we are of opinion that the further 
investigation of questions concerning the Management of this Museum has heen removed. 
from our hands. ,We have, therefore, felt it to be our duty to omIt whatever passages 
in the Evidence relating to matters of fact respecting this M useam have been controverted 
before that Special Commission. 

, 97. The arrangement recommended by the Spedal Commissioners and adopted, by th~ 
Government is the appointment of a fully qualified NaturalIst. 1.ll1der the administrativ~ 
control of the Director of the Museum" as Curator, of, the Scientific Collections; the 
R~us Professor in the, University being relieved of his resp,onsibility as. Regius Keeper. 

" g8. The Royall,)ubbn ~ociety act as Trustees of the Museum of' Natural l Ifistory 
(including Mineralogy and Geology), of the Botanic Gardens and Botanical Museum, 
Glasnevin, and of the Library, and are responsible for their Administration. These Appendix I. 
establishments are wholly supported by public funds, provided for annually in the 
'Estimates of the Science and Art Department. The Agricultural Museum is supported 
'by the Royal Dublin Society ou~ of its own fund~. ' . 

I The Institution in St.' Stephen's Green,~ formerly known as the Musenm of Irish 
Industry, has ceased to exist under that name; and the SchOol of Science applied 'to 
Mining and the Arts, which was attached to it; has been converted into a Royal College 
of Science. All the Collections of the Inaustnal Museum (with the' exceptIOn of'the 
Portlock CollectlODs of Irish Flora and Fauna, which have been transferred to the Royat 
Dublin Society) are still retained, and, with the Collections of the Geological Survey, 
,are exhibited ID the buildmg in St. Stephen's Green. The CollectIOns comprise objects 
.illustrative of building materIals, mining, metallurgy, and fuel; of cer&mlC and ,glass 
manufactures; and of vegetable and chemical products. These Collections are m charge 
of the Curator of the Museum. The Director of the Geological Survey of Ireland has 
,charge . of the Palreontological and Rock_ Collections' the, former has been made by the 
GeologIcal Survey; the ,latter purchased, out of the funds of the Museum. to illustrate 
L~ctures. and for tl1e use of the Officers of the Survey. ' " , 

'100. Besides the Museums and Collections which receive aid from the Governmenf, 
there exist in various parts of the United, Kingdom Local Museums, supported from 
independent sources. Most, If not all, of these include N staral HIstory Collections, 
'often associated with other objects, especially with specimens illustrative of Archreology 
and Ethnology, and sometimes 9f the Industrial Arts. 

,. 101. 'Some of these are'under the government of'Municipal Bodies; some are maintained 
by the inhabitants of the locality, and are managed by Committees or Governors elected 
bv the Contn'butors; while others are connected with Scientific Societies or Naturalists' 
Clubs.' , 

. 1 02. ~ertain of the great Towns possess Museums of considerable extent, and arranged 
. With skill and care. We may refer to those of the Manchester Natnral ,History and 
Geo)ogical Societies, which, associated as they now are, with a College possessing an 
effiCIent Stall' of Scientific' Professors, are able to afford important assistance,llot only in 
illustration of their lectures, but also to the independent studies of advanced Students. 

B4 
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However, even in the case of many of the larger and more important Muse\JDls, many 
specimens are often required for the completion of their series. 

103. The Museums ofless important Towns are generally very incomplete. They too 
often consist of specimens unconnected with each other, the gifts of travellers possessing 
little or DO knowledge of Natural History. ,When they are the result of the labours of 
some local Naturalist, or of some Provincial Society, they are of exceptional, and 
sometimes of great, value; but such Collecti~ns are rare. 

" 

104. ]t cannot be doubted that Local Museums greatly tend to create and diifuse a 
tRSte for Natural History Studies; but if they are to become useful in promoting such 
studies, and for the purposes of instruction, it is essential tbat they should contain typical 
specimens illustrative of Geology, Botany, and Zoology; and, also, as far as possible, a 
Collection illustrating the recent and fossil Zoology, Botany, and Geology of the 
district. ' ~ 

105. Museums of this character might b~ used most advllntageously for purposes of 
class instruction, and for demonstrations by competent scientific persons. I 

106. In our Second Report. on Elementary 'Scientific Instruction, we insisted ,on the 
importance of more practical Scientific TeachlDg in Laboratories, lind on the illustration 
by specimens of all instruction in the Natural Sciences dependlDg on Observation. 
Conse9.uently, we recommended that weater. facilities should be given to obtain grants 
for buildings and for museum fittings . xxix. vol. 1.). We suggested that whenever a 
Provincial Science School had attalDe such a degree 'of efficiency as to be capable of 
being 'Organised as the centre of a group of Elementary Science Classes, it should be 
enabled, among 'Other things, to provide a 'SUpply 'Of specimens for the illustration 01 
instruction in those classes. 

107. In many towns 'Of considerable population, there are no Museums, or 'Only such as 
re worthless for purposes 'Of even popular instruction. Yet some of these towns are, as 

is shown by the Evidence submitted to Your Commissioners, well fitted by situation 
to become centres 'Of Scientific Instruction to conSIderable groups 'Of population. On 
the Coalfields a town containing 30,000 Of 40,000 inhabitants is, not unfrequently, 
the centre of a group -of smaller towns existing within a radill! of from five to ten miles, 
and, 'to a great extent, connected by railways. Within this area, the populatIOn is 'Often as 
numerous as from 100,000 to 150,000. ,H a,' SCience School, proviaed- with Laboratories 
and a Typical Museum, existed in such ,a centre, it would exercise 8 lDost imJlortant 
influence on the Scientific Education 'Of the District. The Museum would also be 
eminently attractive and humanizing as a place of popular resort. " ' 

lOB. We, therefore, consider that the Establishment of such Museums, where theY' do not 
exist, as well as their maintenance and improvement where they have already been formed, 
should be promoted by Aid from the State. 

109. The aid here recommended might eithe~ take the form of grants 'Of money (8.8 has 
been already suggested in our Second Report), 'Or 'Of contributions 'Of specimens coming 
into the possession of the Government which may not be required by the British Museum 
01 other Pllblic Collections. , 

11 O. We would point out that the latter proposal is in accordance with 'One ~ a series 
of Recommendations made in 1857 by the Committee wbich assists the CounCil of the 
Royal Society in the administration 'Of the Fund fur the Promotion 'Of Science known 
as the" Government Grant." These recommendations were approved by the Council 
and communicated to the Prime Minister 'Of the day, in answer to an inquiry as to the 
measures which c'Ould be adopted by the Government ()I' by Parliament with a VIew to 
improve the position of Science. 'Or its Cultivat'Ors, in thi& country. 

The Recommen~tion 1D question was as follows:-" That duplicate specimens from 
co the British Museum, and other Institutions supported at the publiC expense, be 
" distributed to Provincial Museums." This was 1D pursuance of a previ'Ous Recommen
&'ti'On to encourage the formation 'Of Provincial Museums and Libraries. 

n~. A difference _of opinion prevaih among the witnesses as to the pOBSibility of carrying 
out tB\s Recommendation. Mr. Winter Jones and others connected with the Bntish 
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Museum have ~iated out that the number of dUp~cate8 or ~undant. specimens is 
insignificant, and it appears not to be the usual practice ¥l 8CqUll'e duplicates, or to 
accept them when offered as a gift. as such duplicates are looked upon as an incum-
brance; whilst the few which are preserved, as being especially valua9le, ar~ utilized for 
exchanges, and are thus to be reckoned as part of the resources of the establishment. It Qu. b504. 
is further urged that the determination of duplicates is a work of difficulty. consuming 6567. 
time and labour, and that were they to be ,habitually received in large numbers, and 
were the task of asllOrting them and distributihg them to Local Institutions to be thrown Qu. 6572, 
upon the officers of the Museum, the regular businesS of the establishment would be 6573. ~ 
injliriously interfered with, unless an adequate addition were made to the working staff. , Qu. 7576-

112. Dr. Gunther, of the Briti~h Museum, a high aoth~rity' in all, that ~lates to the 757Fo. 
Management of Natural Hi&tory Collections, while he is strongly in favour of encou
raging and aiding Provincial Museums, cousiders that the most useful and economical 
mode of bestowing aid would be by- grants of money, to purchase from the dealers 
in objects of Natural Hilitory such specimens as may be required, and he believes that, 
from the now extended traffic in those objects, there would be no difficulty in procuring 
in that way all that would probably be wanted. 

113. Professor OWen and Professor Maskelyne are decidedly in favour of employing the 
agency of the Briti:.h Museum in distributing specimens to Provincial Institutions, and Qu. 7477. 
Professor Maskelyne is satis6ed that there would be no difficulty in carrying out the plan 
as regards his own Department.' , 

114. Professor Phillips (Professor of Geology, in the University of Oxford). while 
attaching no importance to the occasional transfer of duplicates from the Metropolitan to Qu. 3103. 
Local Museums, considers that it would be quite possible for the Metropolitan" Museum 
to undertake to snpply Local Museums with well· arranged Typical. Collections, and 
that the assistance thus afforded would be of great advantage. 

115. We are of opmion, on a careful examination of the whole question, that the organiza.
tion of any systematic distribution of specimens would present considerable chtficulties. 
, 116. We consider, indeed, that the authorities of the British Museum should be 
empowered to dISpose, by gift, in favour of Local Museums, of any specimens which 
may be ascertained to be duplicates, and which can be dealt with by tile }lresent Staff: 
Bu~ we cannot conceal from onrselves that, though the extensive Colonial Dependencies 
of this Country, and its universally diftbsed commerce, make it the centre to which 
should naturally How specimens from every quarter of the world, the organization of 
the machinery for collecting, naming, and distnouting duplicates on any large scale, 
involves a task far more formidable than is apparent at first sight. So laborious a work 
could not be imposed 'on the present Officers of the British Museum; for extensive 
correspondence would be necessary to secure the collection of specimens, and much 
time wonld have to be devoted to their discnmination and classification in Typical 
Collections. Nor could the distribution of speciulens for the mainterumce of Provincial 
Museums be systematically and successfully carried, out on such a plan without the aid 
of Inspectors. charged with the Classification and Arrangement of the Local Collections, 
and who, thus becoming acquainted with their wants. would be able, in the Department of 
Collection and Distribution, to provide for the supply of what was locaIly deficient. 

While we thus point out what is the task involved in carrying the Recommendations 
of the Witnesses into effect. we repeat the expression of our conviction, that, without 
some method of collection and distribution. or some efficient supervision, Provincial 
Museums will probably generally continue to 116, as most ot them DOW are, very inade
quately snpplied with specimens, imrmect.1y arranged, and inmfIicient to prove in any 
way a source either ot popular attraction, or oC more comple~ instruction. 

117. We recommend, therefore, that, in connexion with the Science and Art Depart
ment, qualified NatmaIists be appointed to direct the collection of ~ens in order to 
supply whatever deficiencies exist in the more important Provincial Musemns; and, 
also, m order to organize Typical }luseums, to be sent by the Department of Science 
and Art into the Provinces to such Science Schools as are reported to be likely to make 
them efficient instruments in the instruction of their own Classes, or to form aDd conduct 
subordinate classes in the surrounding CIOUDby to which specimens eonld be lent fOr 
the illustn.tion of courses of teaching. ' , 

ll~: The Department of Science and Art baa already ~ ~ ~ of the 
condltions on which grants ot Apparatus for l.ostmctioo in ExperimeutaI Science em be 
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usefully made; ll.Ild that Department would determine under what regulations Typical 
Museums could be lent, or more permanently founded. 

119. Whenever it was seen to be expedient, in accordance with the suggestions of 
Professor Phillips and other witnesses, to organize a System of Inspection of Provincial 
Museums, such inspection could be accomplished at little expense. Scientific men, living 
in the Provinces, would be eminently qualified for the duty of inspecting Local Museums. 
They would report on their deficiencies 8S typical collections for purposes of instruction; 
they would ascertain to what extent they were usefully employed, and whether the con
ditions attached to the loan or grant from the Department of Science and Art were 
fultilled. These Reports would aid the Department In its administration. 

VII. POllLlO LECTtJRES IN, CONNEXION WITJ1 MUSEUMS. 

'i20. The possibility of extending the usefulness of the Nat~al Histor.r Collections 
in the British Museum, by the delivery of Lectures. has been brought before us in 
Ellidence. On this point, we bave first to state that, of late years, parties of working 
men, accompanied by one or more gentlemen who take an interest in their instruction, 
have on several 'occasions attended at the Museum, to have the benefit of Demon. 
strations by Professor Owen and others : of" the Officers, 'explanatory of the principal 
objects in one or more of the galleries. The service performed by the officers is entirely 
voluntary. This use of the Museum has not been attended by any inconvenience, 
and has been warmly approved and encouraged by the Trustees. 

121. As to the expediency, however, of ,giving I regular Courscs ot Formal Lecturcs, 
the views entel tained by highly competent witnesses are Widely divergent. 

122. Professor Owen, Professor Flower, Dr. Gunther, and (with some qualifications) 
Dr. Sclatet, have all expressed opinions favourable to the aelivery of "Lectures" by 
the Keepers or Assistant Keepers of the British Museum, but it is important to observe 
that these witnesses attach very different meanings to the word "Lectures." 

123, Professor Owen understands by this term 'Elementary Courses of Lectures, open 
to the public without charge, and of ,'a ,character adapted to afford Instruction 
to the Teachers of Elementary Schools, and proposes that 12 distinct Courses of 
such Lectures should be available to them; eacli course cODsisting of 24 lectures to be 
given by Officers of the Museum. " 

124. Professor Flower (Conservator of the Museum of the Royal College of Surgeons), 
on the contrary, understands by," Lectures" Advanced Lectures. The Lecturer 
is "to select some subject he happens ,to, be working at in his duty of arranging 
"or cataloguing the collection under his care, and to give a short, course of 
" lectures on that particular subJect." Professor Flower is not of opinion that the 
British Museum is a proper place for giving Elementary Instruction, and says" at all 
.. events the Officers of ,the M UBeum would not be the right persons to give it." 

,125. Dr. Gunther ,(Assistant Keeper of the Department of Zoology in the British 
MuseUItl.) advocates a far more extensive System of! Lecturing than either Professor 
Owen or Professor Flower. . , ' 

First, a regular Course of Elementary Instl1lction to Students, such as is given in 
the Universities, accompanied by practical workj ,. 

Secondly, Lectures for Ithe general public, such ~are given at the Royal Institution. 
, Thirdly, DemonstrationS of a popular character in the Galleries of the Museum. 

126. Dr. Gunther proposes that the Lectutes and Practical Insttuction ot the first class 
should be given by the Keepers; those of the second class by the Keepers or by persons 
not connected with the Museum; and those of the third claSs by the Assistants. 

127, Dr. Sclater (Secretary bfthe Zoological Society of London), though in favour of 
halling Lectures at the MUBeunJ (or in its inlmediate vicinity), would not have mere 
Elementary Instruction given by the Kee~rs, and thinks it would be "very objection-
able· to connect the teaching absolutely with the office of Curator. I 

128. :Again, Mr. Waterhouse (Keeper of the Department of Geology in the British 
Mnsenm), 'whose experience 8S a Curator is as great as that of any of these gentlemen, 
does ';c not think it at all desirable" that Keepers or other officers of the Museum should 
lecture, and is of opinion that lecturing would" interfere very muen with their ordinary 
duties.:' ~ ..... ' .. J' , l I 

129. 'And Mr. Winter JoneS, the Principal Librarian of the British Museum, considers 



that th& delivery of lec~urea "is not cOI1l!istent ~ith the proper performance. of the duties" 
of ~he Keepers1 I , ' _ 

130. Professor Maskelyne (Keeper' of the Department of Mineralogy in the Bntish Qu. 746.& 
Museum) would, preclude Formal Lectures in the Museum, but would ,allow a Lecturer 
to meet his class there to, illustrate lectures he may have given elsewhere, by demonstra-
tions in the galleries of specjmens which, from theIr size or value, could not be exhibited 
in his lecture room. Professor Maskelyne consIders that 'If a Keeper' has an aptitude, 
and also opportunities, for delivering lectures, he should be encouraged tq do so, but not Qu. 7460. 
in the Museum; and he would altogether ~sapprov~ ot: appointing a. Keeper ~imply or 
chiefly because he was a good Lecturer. , ' 

, 131. With regard to the Demonstrations given in the Natural History GalIerIes, we are 
of opinion that though they tend to increase not only the attractions but the usefulness 
of the Museum, the delivery of such Demonstrations should be in no degree obligatory 
on the present or future staff of Keepers, and should not receive such a development, a.s 
to interfere with the discharge of the proper duties of any officer of the Museum. 
, 132. But while favourable to thll continuanc~ 'of 's~ch "'Demonstrations,' we are by' no 

• means prepared to recommend the institution, in the Mu~eum, of Systematic Courses of 
Lectures; in fact, on this question we find our opinion to be entirely in accordance WIth the 
conclusions arrived at by the Royal Commissioners appointed, in, 184/', to Inquire into the 
Constitution and Government of the Bntish Museum, as stated in the following extract 
from their Report, page 35.' , 

"At Q. 2717, and elsewhere in the course of Professor Owen'. eVIdence, will be found some observations, 
on the expediency of introdumng the prlliCtlce oflectures ,illustrative oC the collections of the Museum. In 
favour of the introduction of tins practice, the ,nstances ere lUted of the Hunterxan Collectloq, and that of 
th .. Jerdxn des Plantas a:nd other Continentn11nstltutions. We ere of oplUlon. 88 regerds the Museum, that 
however undewable the advantages winch might be derived from some of its collectiOns, as matenals for ora1 
illustration, It would not be desu&ble eIther to place these collections for such purpose lit' the dtsposal of lec
turel'S not attached to the Museum, or to add to the present duties of ,ts officers the oblIgation of lecturmg 
We consIder th .. Museum 1l.S e_ntlally a TepOli1tory for th ... conservation and arrangement of a vast vanety of 
materuw obJects, from whIch men ofaclanoe, htemtur<!j and art may denve Ass,stanee to their reseerches. We 
belteve thllt the task of ,ts superintendence and management, Wlth .... lew to thIS mlWl purpose alone, is euflicient 
to engross the tune and the ability of ,ts own officers, and that the full atta.mment of that purpose mtght 
be 10 BOme degree hazarded by the pursuit of every edventltlous advantage winch might appear of possible 
attrunment through the 10strumentaltty of Its stores. Without desir10g to hml! the <ltscretlon of the Trustees 
10 deaJlng WIth auy suggestxons of tins na.tnre, we co.nuot take upon ourselves to recommend the 8ystematic 
adoption of the practice In questIon, nor to. adVise that any budding ~ the naturll of a theatre or lecture-room 
should form pert of any future ad~lti?ns to the Museum." , 

133. Concurring in every respect with the opinions thus expressed by the Commis- Qu. 6503 
sioners of 1847, we would further point out that, as remarked by several of the witnesses, 6759,67i5-
lecturing and curatorial work are entirely different occupations, aptitUde fol' the one by no 6716,7776. 
means implying skill in the other; and that were the possessioIl' of a talent for lecturing 
allowed to weigh in the Belection of Keepers ana their Assistants, the result would, in all 
probahllity, prove prejudicial to the interests of the Institution.- ' 

134. In accordance, moreover, with the view we take of 'the 'proper -purposes of the 
~ useunl, we .are not favourable even ~o the moclliied proposal that Lectures should be given 
10 the Establishment by persons speCIally employell for that duty who are not on the Official 
Staff; and, indeed, we do not see that any special advantage would be gained by delivering 
Natural' History Lectures at the British Museum; for, a.s the valuable ~ecimens in the 
Galleries ought not to be subjected to the risk of rough usage in a Lecture Theatre, 
and as Special Collections would, therefore, be required for teaching, these might as well 
be provided and used elsewhere. ' 

135. In considering the question of the modes of turning 'Natural History Museums 
to account as places of Instruction, it must not be forgotten that much lIiay be done 
towards this end by other means than by the delivery of Lectures. By the skilful 
selection and arrangement of the specimens exhibited to the public; by providing 
Descriptive Labels instead of the me~OTB indication of names at present adopted; 
and, above all, by supplying Explanatory Catalogues suited to the wants of unscientific 
people, the public might be enabled to teach themselves with as much efficiency a.s they 
would be tanght by the majority of Lecturers, and with far less trouble and inconvenience 
than are involved in the Attendance on Lectures. 

136. We have formed a decided opinion that, Keepers and other Scientific Officers in 
charge of the Collection ought not to, ~ diverted from their proper business, which 
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is the Il8mmg, arrangement, and cataloguing of the specimens, by being required 
or expected to give lectures. The National Collection of Natural History should 
represent as completely as possible the totality of the forms of animals and plants, both 
living and fossil; and these forms ought all to be named, described, arranged, and 
catalogued. The task of bringing the National Collection into this ideal state of perfection 
18 assuredly of sufficient magnitude to occupy for very many years to come the full 
working power of the staff of Keepers and ASSistants. 

137. Those whose duty or inclination it 'is to act IlS interpreters between Science 
and ,the general public should have full opportunity for doing their excellent and useful 
work; on the other hand, those whose duty it is to instruct the student, not onl1 in 
the facts, but in the methods of Science, and those, whose no less laborious task it Is to 
discdminate and put In order the endless variety of Natural Objects, so that they may 
become accessible and useful to the advanced worker, should be enabled to perform 
these functIOns without the bindrance and dl~traction of popular lecturing. 

138. The objections, which we have just pointed out to the deliv~ry of systematic 
courses oflectures in connexion,with the Nstural History Collections of the British Museum, 
do'llot apply with equal force to Provincial Museums, the collections of which are incom
parably smaller, are of a different character, and exist for different objects! and we are 
of opinion that It would be of' great advantage for the diffusion of scientific knowledge, 
that arrangements should be made for giving courses of Scientific Lectures in such Pro
vincial'Museums of Natural History as have Typical Collections of specimens, and are 
provided with convenient Lecture Rooms. Tliese Lectures should be explanatory 
of the contents of the Museum, and accessible to all classes on the payment of a small fee. 
But it is not desirable that the duty of giving such lectures should be, e:c officio, 
Incumbent upon the Curator, on whose time, ~specially in the larger Provincial Museums, 
there are many pressing claims; and, if the specimens are to be largely used for educa
tional purposes, a special collection should be formed for use in the Lecture Room. 

139. Again, the objections to the organisation of Systematic Couraes of Lectures 
in connexion with Museums-of Natural History do not apply to those Museums, whethcr 
Metropolitan or Provincial, which contain CollectlODs of PhYSICal, Mechanical, and 
Chemical Apparatus; of Geometrical Models; or of Models illustrating the pro~ess of 
invention in Machinery and in Manufacturing Processes. The obJects deposited III such 
Collections being already fully known, and having simply to be catalo~ued and kept In 
order, the work of the Curator is to a great extent mechanical, and hiS bme, if the Collec. 
tion is not a very large one, would be well employed in making it Intelligible, and, 
therefore, useful, to the public. 

, " 
140. In accordance with this view, we think it des1rable that Courses of Lectures 

should be given at South Kensington iu t£onnexion with the Collection of Physical and 
M~chanical Instruments, the establishment of which we have recommended. l'he object 
of these courses should be to illustrate the progress of Scientific and Mechanical Inven
tion by exhlbitmg and explaining the improvements from time t() time introduced into 
the instruments and methods employed III Scientific Research, and in the applications of 
SCientific Discovery to NatJonal Industries. The Lectures should not have /1n elemen
tary character, and should be ~iven, as occa~ion may a~ise, by persons selected on 
account of their specIal acqualDtance witl]. the most recent, developments of some 
important branch of Science. f I, ' 

141. The importance of the question raised by the proposal to organise Courses of 
Lectures in connexion with Museums, induces us to submit in this place some further 
recommendations with regard to it. We have felt 1: our duty to ex~ress our disapproval 
of this proposal so far as the great National CollectIOns of Natural HIStory are concerned. 
We also conslde~ it to be indispensable to the maintenance of a high standard of scientific 
instruction, that the lectures and class teaching given in College'! and Sch.ools of Science 
should have that strictly scientific character which alone can mect the reqUirements of the 

• VIde regular Students of such Institutio~s; and this opinion is co~roborated by the evi~ce· 
Qu. 1174. 'given to us by some of the most emment Teachers and Investigators. But we are anxIous 
Qu. 2798 et that it should be clearly understood that we do not underrate the usefulness of popular 
uq. Lectures on Science althouO'h we are convinced that they ought not to form any necessary 

part of the ~usiness ~f the ':orking staff of a great National 11useum, or of an ID~titutjon 
for the TraIning of ~tudents. On the contrary, we have amved at the conclUSIOn that 
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Lect~res 'o.n Science, accessible to. all classes o.rt payment o.f a small fee; sho.uld be o.rganised 
in the' great centres o.f populatio.n; ahd we are of opinion that the establishment Of sucb 
Lectures sho.uld be promo.ted by the Go.vernment. In the' Metro.polis; Lecture!! on 
Experimental and Natural Science have already been founded by the Go.vernment, and, 
tho.ugh tried upo.n a very limited scale, thet experiment has been attended with co.mplete 
success: We reco.mmend, therefo.re, that, in the first instance, a grel/oter develo.pment sho.uld 
be given to. this system o.f instructio.n. ' . 

142. The Ledures sho.uld be o.f two. kinds ,-
First. Lectures of an elementary character o.n the General Principles and most" 

impo.rtant Facts of Science. ' • , I 

Secondly. Lectures' specially intended to fl!omiliarize the working classes with the 
Applications of SCIence to the.Arts and Industries of the Country. 

143. The arrangements fOl both classes o.f Lectures wo.uld be greatly facilItated by 
co.nnecting them,' as faIt as possible, with local SClentific Institutions, and especially with 
the Provincial Museums, which we have already recommended should receive direct aid 
froni the State, and of which the Collections (and, m many cases, the Buildmgs) wo.uld 
be available for Lecture purposes.1 " 

144. The importance o.f Lectures of the first kind, as a powerful means of diffusing 
knowledge among' the masses of' the people, and thereby elevating their condiuon Bnd 
making them more useful members of the" community, is so_ generallr admitted, that w'e 
do. not pro.pose to dwell on it here. But the o.bJect sought to. be attamed by Lectures o.f 
the seco.nd kind is a more special o.ne; and we,.are induced to. reco.mmend the Institutio.n' 
o.f such Lectures cbiefly by the fo.llo.wmg co.nsideratio.ns ,~ , 

145. We have elsewhere stated o.ur opinio.n that Instructio.n in the Application o.f Science! 3rd. Report, 
to the Arts and Indultries o.f the Co.untry sho.uld 1'Io.t" be largely mIxed with the co.urses para.181. 
delivered fro.m purely Scientific ChaiJ'.ll. The Immediate objects so.ught to. be attained by 
a purely SCientific Co.urse, and by o.ne applIed to the Arts, are' so. far' dissimilar, that 
each can Duly be effectually pro.mo.ted 'by separate 'mo.des' o.f instructio.n. It must, 
mo.reover, be bo.rne in mind tliat. the distance wh~ch' separates! the Strictly ScientIfic 
Course and its Labo.rato.ry frorn the Worksho.p Dr "Co.lo.ursho.p" o.f the Manufacto.ry is 
very great, and that the educatio.n o.f many o.four artisans ib at present so. rudimentary, 
that eve}l if they had the time they have no.t the culture necessary to. enable them to. derive 
much advantage fro.m a co.mplete Scientifir Co.urse.' Whatl is reqUired, therefo.re, is a 
fo.rm o.f instructio.n intelmediate between pure SCience and the.manipulatio.ns o.f industry, 
which may spread scientific kno.wledge amo.ng wo.rkmen, and, by.rendering tIre relatlo.ns 
o.f Science and Industry familiar to.,' them, pro.mote the Impro.vement o.f manufacturing 
pro.cesses Rnd the pro.gress o.f inventio.n. 

146. A large pro.po.rtio.n o.f the wo.rkmen attending the pro.po.sed Lectures will' probably 
have received preliminary instructio.n in the Elementary Science Classes already fo.unded 
in co.nnexio.n with the Science and Art Department. W ~ have reco.mmended that this 
instructio.n be made mo.re effiCIent by the establishment o.f Labo.ratories and Museums, 
which we have suggested sho.uld be fo.unded iit co.nnexio.n with Scho.o.ls o.f Science in the 
centre o.f gro.ups of such classes. The instructio.n thus pro.vided wo.uld fo.rm a fiVing 
preparatio.n fo.r the pro.po.sed co.urses, and many wo.rkmen wo.uld by these successive 
means be enabled to grasp the who.le theo.ry o.f the application of Science to. thelr own 
branch o.f Industry. 

147. Co.urses o.f Lectures of tIre kind which we are here co.ntemplating have been 
conducted in Paris in co.nnexio.n with the "Co.nservatoire des Arts et MetIers," an 
Institutio.n the fo.undatio.n o.fwhich was begun in the year 1775. Its scope and purpo.se 
are explained in detail in a Memo.randum by o.ur Secretary, which is appended to thiS Appendut 
Repo.rt, but wE! may briefly state that it is a great Collectio.n o.f Geo.metrical and Me- IlL 
chanics.1 Mo.dels, of Physical and Chemical Instruments, and o.f Machinery illustrative o.f 
the Progress o.f Inventio.n. In the Theatre o.f the" Co.nservato.rre: no. fewer than 14-
Co.urses, o.f Lectureq are given by very eminent Professo.rs o.n the fo.llo.wing to.pics:
Geo.metry applied to. the Arts; Descriptive Geo.metry; Mechanics applied to. tIre Arts; 
Civil Co.nstructio.ns,; Physics applied to. the Arts; General Chemistry III its relations 
to. Industry; Industrial Chemistry; Chemistry applied to. Dyeing, Po.ttery, and Glass; 
Agricultural Chemistry·and Chemical Analysis; Agriculture; Agricultural Wo.rks and 
Rural Engineering; Spmmng and Weaving; Po.litical Eco.no.my and Industrial Legislatro.n ; 
Industrial and Statistical Econo.my. 

148. Each Professo.r gives two. lectures weekly in the evening to suit the convenience 
of the artisans, by who.m they are chiefly attended. The Lectures are intended til 

C3 
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show the applicatIon of Science to practree i to render accessIble J, the workman such 
portIons of scientific knowledge as are most directly germane to his work; and finally 
to bring under notice and to explain the latest refinements of inventioa exhibited in the 
Museum. 

149. From a communication received from General Morin, the Director, we learn 
that almost a.ll the Cour~s embrace a considerable range of matter. of which the whole 
can only be gone through in two or three, sometimes more, years; but each yearly 
Course begins with an expositIOn of the prmciples, or, at all events, a reminder of them, 
before the special subjects of the course are discussed. 

11)0. That the classes for whom these lectures are intended appreciate them is beyond 
a doubt, no fewer than 250,000 persons havlDg attended the courses of last year; and it 
seems as little open to questloD that BUch instruction must have had a most beneficial 
effect. 

151. In bringing thus prominently forward the example ()f the" Conservatoire des 
Arts et Metiers," we do not necessarily imply that its arrangements are in all respects 
suitable for imitation in thts country. Instruction on, many of the topics dealt WIth in 
the fourteen courses of lectures might be given as well in other places as in a Technical 
Museum. But it is obviously convenient that lectures on MeChanical and Physical 
Instruments, and on Machinery, should be given WIthin the building which contains the 
objects described~bjects which are not easily moved, and the inspection of which is a 
needful supplement to diagrams and descriptions. ( 
• 152. In making the foregoing remarks we have been guided by two convictions. ' 

The first, that the diffusion among the people of a general knowledge of Science is 
in itself an object of great importance, and that, in partiCular, an acquaintance WIth the 
manner in which abstract science is btought to bear upon industlial occupations is of the 
greatest moment to the working classes of this country, not merely as tending directly to 
increase the skill of the artisaJ! in his handicraft, but as the best means of awakening his 
intelligence, by forcing him to reflect upon the general laws which are exemplified by the 
processes WIth which he IS familiar in his dail! life. 

The second, that no real Advancement of Kno.wledge and nOnc of the higher benefits 
from Science as Educational DiSCIpline are to be hoped for from merely general and 
occasional ScientIfic Instruction, whether it be derived from books or from lectures, but 
that such Advancement and benents will result only from systematic,and sustained study. 

153. While, therefore, we deprecate the notion that no. Scientific Institution ought to 
be supported by the State unless It contrIbutes directly in some way or other to the 
Instruction or Entertainment of the General Public, we advocate the fullest extension 
of Popular InstructIon in Science, whether by Lectures, in connexion with Public 
Museums SUIted for such purposes, or otherwise. 



Conclusion and SUmmary of Recommendations~ 
154. In concluding that part of the Inquiry Entrusted to Your Commissioners which 

has reference to SCientific Museums, we deem it adVIsable to Summanse the Recom
mendations which we have considered it expedient to make. 

With regard to tlte Natural HiBWrlJ CO,llections qf the British Mlfseum, we recom~ 
mend:-

I" That the occasion of the Removal olthese Collections to the New Buildings now 
being erected at South Kensington for theIr reception, be taken aqvantage of to 
effect a change in the Governing Authority and Official AdmimstratJOn of that 
Division of the Museum. 

II. That a Director of the National Collections should be appointed by the Crown, and' 
should have the entire Administration of the Establjshment, undet the control of 
a Minister of Slate, to. whom he should be immediately responsihle; 'and: that the 
Keepers of Collections, should be responsible to the DIrector. ThatJhe Appoint. 
ments of Keepers and other Scientific Officers should be made by tbe Mimstel, 

, after communIcation with the Director a.nd with the Board of Visitol'S (herein-after 
referred to). And that the Director should prepare the Estimates, to be sub
mitted, afte~ cons<ultation with the Board of Visitors, for the approval of the 
Minist~r.f ' ' , . , 

III. That.. the present SU'perintenden~ be the first Director. 
IV. That a Board of VIsitors be constituted. That the Board be nominated, in part 

by the Crown, in part by the Royal and certain other Scientific SocietieS' of the 
Metropohs, and. III the first instance, in part also by the Board of Trustees; 
the Members to be appointed for a lmlited period, but to be re-eligible; and 
that the Board of ViSitors should make Annual Reports to the Minister; to. be 
laid before Parliament, on the Condition, Management, and Requirements of the 
Museum, and should be empowered to give him advice, on any points affecting 
its Administration. , ' 

With regard to tile Museum of the ROJ/,a! College Q/ Surgeons, we recommend: 
V. That, should tlie fund at the disposal of the College, owing to changes in Medical 

Legislation, or from any othel" cause, prove inadequllote for the efficient Main
tenance and continued Extension of the Museum, it should receive support from 
the State, as an Institution' intimately connected with the progress of BiologIcal 
Science-in this Country. 

With regard to the National Botanical Collections antl Gardens, we recommend! 
VI. That the Collections at the BritIsh Museum be maintained and arranged with special 

reference to the Geographical Distribution of Plants and to Palreontology 1 and 
that the Collections at Kew be maintlined and arranged with special reference 
to Systematic Botany. .. 

VII. That all Collections of Recent Plants made by Government Expeditions be, in the 
first instance, sent to Kew, to be there worked out and distributed, a set being 
reserved for the British Museum; and that all .collections of Fossil Plants made 
by Government Expeditions be sent to the British Museum. 

VIII. That oppOitunities for the pursuit of Investigations in Physiological Botany should 
be afforded in the Roya! Galdens at Kew. 

With regard to the Scientific Collectio1l$ qf the South Kensington; Museum, we 
recommend: • 
IX. The formation of a Collection of Physical and Mechanical Instruments; and we 

submit for consideration whether it may not be expedient that this Collection. 
the Collection of the Patent Museum, and that of the Scientific and EducatIOnal 
Department 9£ the South Kensington Museum, should be united and placed under 
the Authority of a Minister of State. 

With regard to Prooincial Museums, we recommend: 
X. That, in connexion with the Science and Art Section of the Education Department, 

qualified Naturalists be appointed to direct the collection of Specimens in order 
to supply whatever deficiencies exist in the more important Provincial Museums; 

26060.-Rep. IV. C 4 .. 
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and, also, in order to organize Typical Museums, to be sent by the Department of 
SCience and Art into the Provinces to such Science Schools as may be reported to 
be likely to make them efficient instruments of Scientific Instruction. 

XI. That a System of Inspection of ProvincIal MUbeums be organized with a view of 
reporting on their condition, and on the extent to which they are usefully em
ployed, and whether the conditions of the Loan or Grant from the Department of 
Science and ,Art have been fulfilled. 

With regard to PuMic Lectwres, we ~commend : 
XII. That Courses of Lectures be given in connexion with the Collection of Physical 

aDd Mechanica1lnstruments, the establishment of which we have proposed, the 
object of these Lectures being to illustrate the progress of Scientific and 
Mechanical Discovery and Invention. 

XIII. That the estabhshment of Lectures on Science, accessible to all classes on the 
payment of a small fec, should be promoted by the Government in the great 
centres of population. 

XIV. 'That" in the first instance, with the view of carrying out the preceding recom
mendatIOn, the system of instruction of this kind, which has already been 
established by the Government in the Ml(tropolis, should be developed by the 
institution of Courses of Lectures on the principal Branches of Experimental and 
Natural Science. . -... 

XV. That the proposed Lectures be of two kinds. First: Lectures of an elementary 
character on the General Principles and most important Facts of Science. 
Secondly: Lectures specially intended for the Working Classes on the'Applicatlon 
of SCience to the Arts and Industries ,of the Country. 

All of which we humbly beg le'aove to submit for Your Majesty's gracious con· 
sideration, '" , 

(Signed) DEVONSmRE. 
JOHN LUBBOCK. 
J. P. KAY-SHUTTLEWORTH. 
W.SHARPEY. 
T. H. HUXLEY. 
G. G. STOKES 
HENRY J. S. SMITB;. 

• B. SAMVELSON, (Feb. 16th 1874.) 

I request permission to state tbat I have withheld my signature from the above Report, 
not because I disagree with the Recommendations which it contains, but because I have been 
prevented from taking part; in the recent deliberations of Her MaJesty's CommisSioners. 

.r. NORMAN LOCKYER, 

Secre~ry. 

January-16th, 1874 . 

LANSDOWNE. 

• Having taken a part in the deliberations which led to this Report, my signatIlt;e .has 
heen appended to it after its presentation to the Queen, only on account of my unaVOIdable 
absence from England when It was presented. 

B.SAMUELSON. 
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APPENDIX I. 
, '. 

the AMOUNTS taken for the various MUSEUMl! in the ESTIMATES for the FINANCLU. 
YEAI!. 1873-74. 

Salanes and Wa!l" • ;£ 
1 Supenntendent of tural History • I SOO 
.. Keeper. of Departme : 1 at 6001 , 3 

eaoh at 5001 , , , , ,2,100 , 
1 AssIStant Keeper ' • - I • - " 450 
2 Semor Assistants, upp section, 3201 ~, ' , 

rISIDK 201. to 4001" Jl annum .' 800 
7 do., lower .ection, 150/ 101. to 3101. , 1,32&: 
4 JUDIO. Assmt .. nts, 901 1O{ to lSOI., 560 , 
9 Fll'II1>-ol.... Attend ,,1001, 51 to 

1201.. -,> - - , ,1,070 
14 Seoond,clas!t 40, 011 41. to 100/. ,1,183 
_"., " r 
42 • 

Extra du of attendants consequent 
on the erungof tbe Museum till 8 
o'clock p m. on Monday. and 
Saturdays dUl'lng the summer, &0 

RemuneratIon to l'ersons not on the 
Museum EstabbBbment, VIZ, for 

D!';=~~~~dt:!,,~ofZ~olo~ 
Do Botany " 

Porchfll" and AcqutOltio •• 
Mmerals and Meteontes 

:~:: f~r tbe, Dep~tm~t of ~m~ r: 
Books for the Department of Geology : 
Zoological specimen. ' , , 
Book. for the Department of Zoology 
Botamcal spemmens .. .. .. 
Books for the Department of Botany, 

'i0 

100 
50 

200 

800 
25 

800 
25 

1,000 
25 

2511' 
, 25 

Booklnndtng, 'Preparing, ~c : -
Preparmg, &0, Zoology, and bIDdmg 

Books of Refer.nee for the Departm.nt 
of Zoology, , , 

Do., Geology, and bindmg 
Do., MlDerW.ogy, do. 
Do., Botsoy, dC>, 

Printoflg Catalogue., <\'0. , 
Catalogues of Zoology 

Botsoy • 
Mcteontes 

705 
205 

85 
100 

400 
200 

" 10 

Fu"';tu,. and Patting •• 
Fittmgs and furnIture for the Departments 

of Mmeralogy and Geology , 388 
435 
566 

Do. do. Zoology -
Do. do. Botan), , 

8,336 

350 

2,950 

1,095 

610 

,Muse~ of Practical Geology, Jermyn Street. 
Salane. and Wa!les. ;£ 

Dlreotor •• • , 300 
Reglstrar and Curator 601} 

" Clerk and AssIStant 200 
A.slstant Curator 200 
Attendants and Cleaner. .' 284 

P .... chfll. 'If Sp'''''''''' Moul<, Books, I!(t! 
SpOCllllens for Museum, and Books fo~ 

LIbrary , 
~!::,_ and oon.~uctlon of Mmmg 

FurmturtJ and flttJngs 
HeatIDg aod lightlDg 
~~~:~tal_ expens:s 

500 

200 
50 
700 
17~ 
400 

" 4,054' 

Patent Museum, South Kensington. 
S.la ..... and Wage. 

Curator ' 450 
As.I&tsnt to Curator, , 168 
Wages of Wnter, Mechanic., ancl Atten-

dant. ' 5911' 
Pol •• e, ,- 1M) 
Far. lrunJrlmc .. on Models .R Museum 25 

[" .. dental EI1'fJ ...... 
, CIIl'l'lBge of Models, &c 130 

1,52~ 

Royal Botanic Gardens, Kew. 
Salanes and Wages: £ 8. r 

Dtrector 8UO 0 :£ 
Keeper of LIbrary and Herbanum, 

Clerk to dItto, and twa A.SlStants-
Curator of the Museums .. \ 

790 0 
140 U 

Woman foo .Iearung Herbal'lum 1512 
Door Keeper ' ~ 4616 

--1,792 S 
SCOTLAND. 

Edinburgh Museum. 
Sal ..... and Wages' 

• D>reetor· • 
Keeper of Natural HIstory Museum 
ScrentIft. and C1encal as.lstsn.. ' 
Curator and HJ>usekeeper" , 
As •• stantlD Natural. HIstory Museum 
ASBI8tant lD lndustnol Mu.eum 
Two Clerks· • 
12 Attendants, Porters, and Mes-

sengers.. ... ~ .. 
2 FItters for Repamng Model. 
I Rep&lrOr and Labelle. • 
2 PrIDters 
1 Housem&1d 
Gasmen, Cleaners, &0. 
OccasIOnal ""lStan .. and for evenmg 

attendance 
Pohee oj .. ""-

7611 0 
IOU 0 
100 0 
335 0 
200 0 
160 II' 
220 0 

803 8 
166 0 
SJ 4 

157 6 
26 0 

460 0 

300 0 
'5.lO 0 

2,000 II Porch ... of Sp."."..,.., Books,l!(o. 
FaIling., Rep"'" /l'c. , 

OrdlDary l'epaIlll, fittIngs, &c. • 2,200 0 
Ckafttng, /l"c 

Cleamng materIals, &c. 
'lhIII.lltng EI1'fJ..... • 

150 0 
200 0 

Jnctdttttal E"p ....... 
Advertls_ta,prmtmg,andmCldents 300 0 

-9,230 

D 
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Edinburgh Botamc Garden. 
~ 

Allowance for the Royal Botamc Garden. 1.~00 
Allowance to lIeglUB Profeasor of Botany ,n heu of .. houae - - - 120 
Salarr of Curator 2JO 

mELAND. 
:Botanic Gardens, Dublin: 

8ala ..... aDd Wag .. : 
Dnoector • 300 
LabOlHllftl' Wages -. 1,298 

inCIdental expenses. mcluWng purchase of 
oeed8, plant... &.. . • . 656 

, Leinster Lawn (Dublin). 
Labourera' wiig.. and ,nOld..;wup_ 200 

Museum of Na.tural. Jliatory (Dublin). 
Sala".. and Wag .. 

Director • 

~:r':::!'~~ 
ASSIStants (two) • 
Porters (four). • • -

350 
100 
100 
250 
176 

Evemng attendance. Museum L.tnl{ op.n 
:::. night.. a _wcek. ~d. for ke~pmg u~ 82 

Purchase. collec1aon, and preparafaon of 

Indd.:': expenses' 
PolIce • • 

680 
20 
20 

1.750 

2.153 

200 

Royal Dublin Society. 
SaIan .. and Wagee of Stair • 
Inmdental E"P'nsea, and Pollee 

• 1,358 
910 

L,BRABY (DUBLIN). 

SIIla ..... arod Wag .. : 
Lib ........ 
Clerk- ••••• 
Portera (four). • • • 
Bvenmg .. ttend...... the 1A'brarJ being 

l>urct::: :F:oi:">: evmu"!.1ill10 .p.m. • 
Index catalogue -
InCIdental upen .... -

250 
100 
200 

20l 
700 
200 
50 

1 , 

2,ll68 

1.708 

Museum of the Royal College of Science. . 
Sal,."..: 

Curator of M uaeum and lAb......... • 300 
Purchase of Spemmen. [mcluded in .. lum of 

9001 taken for the Pulchase of SpecmlOnll 
Outllt and ruootrsfaon. fill ~ an<l 
Books for LJbral'J. &0.]. 

'The Royal Irish A.ca.d~my. 
Inclnded In the full Bum token, amounttng to 1.600/. 

.APPENDIX II. 
DOCUMENTS relating to the BOTANICAL CoLLECTIONS at KEW and at the BalTlSII MUSEUM. 

- [See p. 0-10] 
A,-MEIlORAllDUIl With respect to the HERlIABlUM banum. depnvmg hun, .... t dId, of the ready meant of 

Bnd LIDBARY at KEW preVIOUS to the Appomtment .dentd'ylng many plant.. IB aulfav .. tton at Kew whICh had 
of the late Sir W. J. Hooker as Dlre.to", been sent there by collectors With the nafave ,pemm.na 

The quemon of the ComlDlliS.onera requires some '''plana 
tlone, m order to answer.t ... ttsfaotonl.y. The Herbarium 
wlncb eXISted at Kew p .... ous to the late Sa W J. Hooker'S 
appolDtment .. Director, was broken up durmg the changes 
that w .... made when the garden was put upon It. new 
foottng as a publIc estabhshment My personal knowledge 
of the HerblU'lum, how....,... antedates my fatb.r's appoint
ment to the D!reDtorsh.p From what I recollect myself, and 
from wbat Sa W J. Hooker told me,l belle .. that .t was. 
for the period. extenSIve, that .t was arranged cluedT. aocord
.ng to countries, and WII8 In part at any rate classified and 
well named A large portion oonlll8tod of plants collected 
by botamcal explorers •• nt from the ~ Gardena to 
...... ous parts of the world, and styled oilicially .. Botanical 
Collectors to HJB Majesty" TheIr OrJglDai matruottona IQ
eluded the preparatton of two seta of Herb .... um spemmens. 
one for Kew, the other for Sir Joseph Banks The em· 
ployment of co\lectora ... a part of the establIshment ceased 
when the gardens were given up by tb. Royal Family and 
became Ciown property. th&t ... preVIous 10 m1 father's 
aoces8l0n to office as DIrOOtot. 

Towards the close of S .. Joaeph Bank.'. hf .... house, 
...ued Hunter House, WII8 purohaaed b1' th~ Kmg WIth the 
gronnda attached, and added to the 1tOyIII property. At 
the instance of S11' Joaeph Banks,.t was determmed 10 
devote tins 10 the aceommodatton of a botamcal lAb...,. 
and H"""""um worthy of the country, and for winch the 
garden COll_ODS would alford a foundafaon. 

On. of the rooms ..... at the ttme :fitted up WIth book· 
ehelves, as .. oommencement towarde C8Il'JIDl! out $Ius 
project. 

At Sir J Bonks'. death the plan was abandoned; the 
house remamed empty for aome years, 8/ld ..... eventually 
grven .. a Private .... dence to the late lUng of Hanover. 
Tlus house 18 that DO .. ooonpled by the Herbanam and 
LWI'BI'J' at Kew. and the bookahelves. winch remamed 
nndJeturbec!, haw been devoted to th'" ongmal ~. 

Amongst tha co\leottons. of the .lDlItence of which m the 
gazden C have endence dunng the Duectoralup of Mr. 
Alton. wme extenSIve ....... of plants from AumaI1B, New 
Zcaland, South Alnca, the PaCUIc lsIanda, and Brazil" 
bemd .. named apecuoens of euItmLted plants kept for the 
identdicatwn of those growmg m the gvdeDB. II .. W J. 
Hooker of\ea deplmed to me tbe luoakmg up of $Ius B ..... 

translDlttsd from the same aources. 
1 have e.,dence to show that RIChard Cunningbam, one 

of the atatr attached to Kew. waa for many "earl engaged m 
the ammgement of the colleottons and the detemunatJon 
of the plants.n the garden.. He ~ded dunng " 
long period WIth Sir W. J Hooker, then ~Ins Prof.s .... 
of Botany at Glasgow Wnt1ng nuder date January 22. 
't824 (the project for u.amg Hunter Honse havmg fallen 
tIuough at that fame. owmg to Sir Joaeph Bonks'. d ... th), 
Ibchard Cunnmgham says ... 1 have at length persuad.d 
.. Mr Alton to have .. room built IB the pdens to contam 
" the herbana alto(\'eth .... wluch ia now (l'oing on WIth, and 
" ... soon as 1 get t!WJgs set atrBIght m It, I Will oommence 
fI llpon a aenes of S. Afnoan plants!' 

He refers agam to tins dnnng the folloWIng y_ eN ov • 
J, 1825) m speaking of" the lIttle convenience we have 
" had ttll1ately m the garden room to arrange and eompar. 
" dried plants WIth thO books," 

I am not aware of the extent or condition of the IAbrary 
at Kew pre.,ous to Sll W J. Hook.... ao",81on Thero 
iWlI8 one of cons.derabl ....... however, wluch was the pnvate 
'property of the D!reDto., but was UBed for garden purposes, 
as was anbeequent1y that of Sir W. Hooker for many yearl 
after the commencement of h .. DlJ'edor8hlP 
, Annual cost of th. present SDlentUic atatr attached to the 
'Royal Gardeno,Kew: 

~ , 
8000 D!rector (WIth house) • • 

Keeper of Herharmm and Ltbrar:r 
(WIth house) _ • - 4!J() 0 

Fim ASSIStant • 250 0 
Second Aoau!t:ant, 60/. rwng to 801. 60 0 
Clerk m Herbanum • - 80 0 
Curator of the museums 13), 1001. 

rwng to 1501. • • 140 0 
Woman tor cleamDg Berbvmm 

(WIth rooms) • • • 16 12 
Doorkeeper ~6 16 

Total 

JIoyal Gardens, Kew. 
Decemb<r 17. 1873. 

~,7'J2 8 . 
Jos. D. Hoo" •• , 

D!rector. 



B.-8TA1EMEII'l: by Dr.1I00KEJU'IlSpectmg the Prm
CHASE, by the GOVIIRNlllBN';l', flf th" l!JmBABIUM, 
LmWY, :BOTANICAL CoRRESPONDENCE, MANu
SCRIPTS, PORTRAITS, "DBA WINGS, &c., of the late 
SI!' WlLLIAH JACKSON jIOOKFII. 

, Royal Gardena, Kew. 
SIa, Dec 17,1873 

a Sm;":~"!bell:'~~'!."'.in:-!::~ :a":..":! 
coll_o .... &c •• of tbe late S'" W Hook ... w..,. l"'""hased 
by the Govermnetlt, WIth the 'vIew of theIl' belllg perma
netltly attaehed to tbe Eatabbsbmmt "t Kew. together W1~ 
the documents relatmg thereto. ' , 

J 1q.m,&c ~ 

J, N LOckyer; Est%. P R S. J08 D. HOOKER. , ~ecretsrr. ~ rJ ~ COmmiss.on on Setence, ' 

" ' 
,,~ 

, , \ 

Sir Wi Hooker, on his decease on Alfgust 12. 1865, left 
instructions to h18 Execntors th1it bm herbarlUm (""clus.,," 
of such .pecunens .. were exlub.ted m the Musenma at 
Kew). togetberWlth suoh parts oflns b"brary .. were ",qUlrOd. 
to complete that at Kew. In. bommcal eorrespondence, coi
l_on of portratt. of bomnJBts, Ius lD&Iluscnpts, drewmgs 
of plants. 'bommcal .conery, &0, .honld be o1I'ered by Ius 
Executors to the G<>vemment for pureh1iae o.t .. falr V&lua
bon} .. to he depo .. ted .. t Kew. as part of the Crown 
.. property at1Behed to the Royal Gardens .... 

In pursuance of these mstructIons, the offer was ma.de, 
through the "RIght Hononrsble the Fll'St CommlBBloner of 
Her MaJesty's Works, for the purchase of the whole, for a 
Bum of 7,0001 , m., 

Herhannm - • £5,000 
Books •• • 1.000 
Correspondetlc .. manu.Ol'Ipte, portr.,to, &0. 1,000 

The Bum .. ked for the barbanum was based on an esta
mate <>f the actual ""Jletlwture mcurred by SIl' W Hooker 
on the """"h1ise of speennena and the mo.tmalo for th ... 
conservataon durmg the 60 yeare he had devoted to .ts 
fOl'lIlatilon He took no account of the value of spemmena 
presented to lnm by pubba and pnvate bowes, Dar of the 
Yalue of the retlll'M he made for them; no. of the coli .... 
t.ooa made by persona employed m Government Exped.taonB, 
and wh.ah coli_no were presented to lnm.elf by the 
Government; nOl' oHbe wanes of Curators pOld by hlll18eif 
and engaged npon the arrangeMetlt of the herbanum dunng 
npwards <>f 30 years. 

1n reference to tbe berbarnun espectally, " memonal (of 
wluoh a copy.s hereWlth enclosed), was presented to the 
FIrst COIDIDlB&Olltll of Her Ml\lesty's Works, nrgmg.ts pur. 
ch1ise, .t was 8>gned by the Profeesore of Botany m tbe le&d
Ing UlllV1ll'IIltaee of the Kmgdom, the l're8ldents of the Royal, 
LUmean. end Royal Geograplucal Somet .... and by tM 
Keeper of the BomnICal Coli_one, and the Supermtendent 
of the Natural H18tcry Departments of the Bntiah Museum 
The Memonahoto state tbet the herbanum was .. generally 
.. acknowledged to he the moat extonmve m Emope ," that 
.t ".. .n conetant and dat1y nee by the Estabhshment of 
" Kew Gardena, to the due W<>l'kmg of wh.oh, whether .D 
(f • lOlentdicor a practloal or aneoooomm pomt of VleW, we 
" cannot but regir.rd .t &8 absolutely eesentaal," and add 
tbOll' oonlldent hope, "that the opportumty Ill8¥ not be 
" loateontly .. mbiJslnng the uruvof a eollectaon 
" 80 celebrated amongst metI of ,""ence lJI all po.rts 
~~ of t world~u, 

The ofl'er was uneonwtaonallyaccepted by the Lords of 
Her M'lJeBty·. -r-ury, &e ehown m the aoeompanymg 
le"-, &ddreoaed by the F1rIIt Comlll11!1lloner of Her Ml\leety'a 
Works to Dr. Hook .... j, • 

J. D. HOOIU .... 

(Copy) 
To the RIght Hooourable the FlfBt Commtasroner of Her 

Ml\\eoty'a Wo.ks. 
W. the und .... IgD.d. haVlllg understood that in pursu· 

anoe of the instructtonsleft by the late SlrWdbamJacksoll 
Hooker. h .. herbanum aod botan.ca1 oollectaon8, together 
'Vlth such of Iu. books ... are waotang to complete the 
Rommcei LIbrary at Kew, have been offered through you 
to Hu M"Jesty's Government, and behsvmg that, under the 
above .... umsten .... the sum of 6.0001. would he accepted 
for the whole, be-g 18llve to urge upon ~ur consIderatIon 
the Inlponance to Science in general, and espeeuilly to the 
Estebhslunent <>f the Royal Gardens at Kew, that theee 
unrIvalled ool\ect,on. sh<>u1d be secured to th. Nataon. 

When •• n Itlb2, thIS herbanum was removed from Sll' 
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WllliBm Hooker'S pnvate' residenc1\ 'i<> the late King 'of 
Hanover's house,at ]!:<:w, it _ already generally acknow
ledged to be the most I!lIteDBlV6 .n Europe, the result of 
forty rears' inceeeant uertlOD and b1>era1 expenwtllrO, and 
has BlIlCO been lal'geIy moreased at S .. Willmm'. pnvate 
cost. It has ever beel!. moot b"orally latd open to SClentr/ic 
Bo_ of tbm and other Conntnes, "nel •• in'oonatant 
aod doll)' use by the Estabhehment of Kew Gardeno, to the 
due workmg'Of whIch, whether- m a 8ClentIfip or m a prac
tIcal or m an economiC pomt of VIew, we cannot but conSIder 
it as absolutely .... ntaal. ' 

We behove. also, that the Botalllcal Works not already .n 
the Nataonal Ltlmo'Y at Kew, but whIch Sir WilliOlD aHowed 
the Estabholunent the tree use 01, will be found to be 
numerous and of great value ' 

We, then.fore, confidently hope tho.t the opporturutymay 
not be lost of permanently estobbelung the un.ty of a coI
l_on eo justly clelebrated amongst men of Smence .n all 
parts of the world, ' 

eRA.BLBB DA.UBENY, 

Pr(j:,~.of Bo1Bny til the UDlverBltyof 

,CHARLBS C BABINGTON, 
ProfOBBOr of Bomny m the Umvers.ty of 

Cambridge 
J H BALPOUR, J 

Professor of Bomny in the Umver81ty of 
Edmburgh 

G. WAll.KBR A:aNOTT, 
Profes .... of Bo1Bnl' in the Un,ver8lty of 

Glasgow 
W. H. HARVEY, 

ProfOBBor of Bomny m the Umvenllty of 
Dubhn. 

1)AKIBL OLIVltRl, 
Profes.or of Bomny, UmverSlty ColI.ge~ 

London ' 
JOHN J BBNNETT. 

Keeper of the Bomn.csl Collecbona of the 
Bntash Museum 

GEORGB BENTHAM, 
Prestdent of the Lmnesn SOClOtyof London' 

RICHARD OWEN, 
SUpe!lIItendent of the Natur&l. History 

Departmetlts, Bntash Museum. 

In thorough oonVlctJon of the propnety and llDportence 
of adding SIP W.II.am Hooker's Herbanum to the Botan.ca1 
Col1ectaons at Kew : 

EDWARD SABINS, 
l're8ldent of the Royal Soc.ety 

ROD. I. MURCBIBON, 
l're8ld~t of the Royal GeographICal SOCIety. 

4498. (Copy) 
Offioe <>1 Work., S W, 

SIa, October 13, 1866. 
RBPBRHING to the ... rrespondenoe wh.ch haa taken 

pI .... on the subJect of tbe herbannm, &",' of the late S.r 
Wm. Hooker. offered by Ius Executors,.n pursuance of Ius 
instructJons, to the Government for depollt In Kew Gar· 
den., I OlD d.rected by tbe F1rIIt CommlBBlOner of Her 
Ml\leoty'8 Works, &0., to aoquOlDt you that the Lords of 
the'l'reaeury have mformed Ium that they are fuJly sens.ble 
of the valu .. of tbm eollectton, and that they are Willing to 
saoctJon the puroh1ise tr.ereof for the 8um 01 7.0001, VIZ ,-

Por herblU'lnm - _ • £5,000 
D books • 1,000 
u portratts* • - 1,000 

£7,000 

= 
wt of moneye to b. voted by Parh1iment, and bave directed 
that proVlBlODe -1 be made m the KsfamateB for 1867-8, 
to be 8ubmrtted to Parbament next S .. mon 

Theil' Lordslupo are deBll'ODB, m .he meanhme, of havmg 
a proper Inventory oUh. ooll_on made, and I am, there. 
f<>re, to request that you Will mform the Fmt Comnno
"'ODor what co_ you propoee to take for ell'ectang th .. 
object. 

J.D. Hooker,&q.M D ,PRS 

lam,&.. 
GBoReB R118/fBLL, 

Asmstant Secretary 

-]foot note..-TbIS shoold have been worded -BotamcaICDn'eSponI.:l .. 
eDOl\lUDuacnp&s.portra&~draW1.lJgJ.&e."--J.D HooltBJl" 

D~ 
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C.-8TATEKEIIT BY Mu. BEIITJLUI. (See p. 7.] 
(8 .. Ql1eIt1on 7205, VoL I., p. 469.) 

Su., 25, Wdton Place, S.W ~ luly1872. 
SINCE the _pt of youftI of the 6th ,,,,,taut I ha .... 

procured a ~bt of the Fuat Repm of the Royal S .. _ 
tmc Cotl1Ill1B8lon and perueed the pOpel' handed m by Mr. 
Carruth ... fomung the Appendut XV., In wmch the eta1&
mente I made 1ft enswer to qUe&laon 7205 have been m 
levem1 reopeota oontradJcted. 

W,th reg&l'd to tho comperalave advantagea of the 
BotanlC8i Muse1lllll of Kew and the Bnlaoh Museum. 
th .. e may be 1ft a great m .... "'" matIel's of oJlloion upon 
whleb It would h. use1eee 1ft me to enter Into any further 
dlBOUSBIOD 1 would ouly ubaerve that my eatunata baa 
been gradually formed nom long eqJOlIence, thot I have 
at vanous Interva.\s p ... d frequeDt VlBlte to the BnlaBh 
MuB6UDl for the pUlp'" of coDjlulttng the collectuma 
there from the year 1827 to the preaeDt lame. that I 
have uwfonuly met Wlth the greataat oo:.-i and the 
utmost facd,la... conament With the re 1a0DB. on 
the part of Mr. Brown and bJa anCC08Bora. r. Bennett 
and Mr. Carruthera. lind thet I hove steaddy worked 
in the Herbarium at Kew .moe the pnvata oolleclao"" of 
Sll Wdhem Hooker aDd my own were there brought to
gether 1ft 1854. From tbJa ""pOlIODOO I cannot but adhere 
to my op'Dlon thot the facthlaea Cor study III the Botaruc:al 
Deparimeot of the Bnlaoh Musenm (owing I bei18VO DlBlOly 
to regulatIon. ODd other Cll'CUlDBtonOOB ",dependent of the 
Keep ... ). very hlDlted dunDg Mr. Brown's tun •• oonmder
obly enlarged UDder Mr. Bennett, atill more BO under the 
preeent Keeper. Mr Carruthero, but B!all very far billoW 
those afforded by the Kew Herb&r1um and Mnoeum. I 
• holl be read,. at any time to BubstantIate the detads upon 
whleh this oplmon IB founded. -

Mr Carruthe .. • ""pmeDce I preBUrne to ... ult cluelly 
nom h .. conne",on With ;the Bnlaoh Museum omoe Mr. 
Brown'B death III 1858. I am not aware whot personal 
expenenoe he h .. of the Bntanlca.l Mnoenm and Herbonum 
at Kew; f never recolleat haVIng the pJeaoure of Beemg 
mm there, and to tb .. CllCUm.tanoe I lIlu.t attnbute Bome 
statement. In the above-meDtIoned paper nom which 1 
tmnk It nght to record my dIS .. nt. 

He lDolud .. In the" sClentrlio colleclaon of the BntlBh 
Museum" a U structural aeries" whIch we are gIven to 
und ... tond WB8 due to the dIJl'erent VlOWB taken by Robert 
Brown of the proposed Btudy of plante from that which I 
b.d alluded to To thl. I beg to oha_e th.t the BotanlC8i 
Museum at Kew mcludes AI & frUit collection;" " a collec
tion of gum teams and other products," and "a general 
.. oollectlOn .exhIbittng the form and .trnctum·of plante 
.. and oonaIatmg 0' the larger s~eclmena chiefly exllIblted 
.. to the pubbc,» mfulltely supenor to those of the Bllttoh 
Museum, and occnl'~ threo large butldmgs spOC1.lly 
dO\ otad to them. 'l'be exhlbltad porlaon m the Bnlaoh 
Musuem WlIS only Conned after the example of the one at 
Kew. BO w .. evtdent to all tho .. who, I1ke myself. watched 
Its prog .... dnrmg the throe y.... It WlIS 10 the eourae of 
fonnatlOn before It WaB opened to the pubhe The only 
porlaon of the BrJt,.h Mnoenm colleclron not represented at 
Kew 18 the Cosad .enea 

It J! aIao to the want of personal ocqnaintanoe With tbe 
mstory of the Kew coll.claon. that 1 moat attnbuta the 
iollowmg Btotementa.-

'l'het Sir W. J Hook .. " had no publIc herbonum from 
" the time ot hIS appomtment .n 1841 tIll 1855 It 
" IS therefore eVident thet a great _ootllic herhennm 
"II not a n ..... ,~ to the effiCIency .of the gardeDB at 
" Kew" Sll William. durmg all thlB tIme, allowed hJo 
own pnvate herbB.1'1um, tM nchest-&n BntlZltl, to be used 88 
a public herb .... mn m ooonOlDon WIth the garden, &Ithough 
kept eDtllely at bll own ""penae. 

That the pnmary obJect for whICh Sll W J llooker..,. 
cepted my herhenum 1ft 1855 W8B for the noe of the G ... denB 
TIns WlIS not the.... My herbanum and bntanu:al 
.brary. of upwardB of 1,000 volumea, were accepted m 1854 

(not 1855). exp .... ly for the use of ... enlalic botaruata. 
I would add that I &In qUlta at .. lOBI to d18cover m 

wmch of Illy workB I CIIIl have CODlDlltted the error of 
_tlDg 88 duphcatea whataver 1 do J1pt _to at the 
value of 8pec1e8. 

I have the honour to be, Sll, 
Your oboehmt BOlVBnt. 

GBORGB BSKTBAII 

J. Norman Lockyer, Es~ • 
Secretary. Royal SCIentdic Comnneawn. 

D.-coJOt'UllICArtONS IIBOJ[ Ma. JOHN BALL. 

(8ft Queatton i2119. Vol. I., p. 473). 

I. 
AtbODll!1llIl Club, Pall Mall, 

S,... 28th Nov. 1872. 
Ilf aooord ... "" Mth tb. d ..... of tho Royal Com

nuoBion ... on Scumtdio lnetruolaOn. oonveyed to m. in JOur 
letter of the 15th m.".1 beg thet you wdl have the good
n888 to lay before them the folloWlDg .tatement WIth 
reference to th. Endenoe; gtvan bYlDll on tho 28th March 
1871'-

My att.nlaon baa been ..ned by Mr. Carruth .. s, of the 
Bnlaoh Mnoeum. to tho a""war gtven by IDS to queatlon 
7229. wluoh, m htl oplDlon, oonveya .. charge &gI.U1at hJm 
m hlB capBClty 118 Keeper of tb. BotanIC&i D~ent. 

Aa pnntad In the drBt volume of the EVld.nce taken 
before tho C01llJ\l18810n .... p. 473, my tepl7 to • queatton 
whetber there WaB. at that tIm •• a large accumulAtion of 
unDamed colleelaona ... the Bnlaoh Museum, atando u 
follawa :-

f· There 18 an accumulation. 1 cannot \'IInture to lay 
how Iarg. It lB. I know. b..,..... I ha.ve had .. recent 
motan.. of ODO, that SOD18 very InterestIDg collection. 
ha, ... I Will not &BY cbBBppeand. liut cannot now be found, 
and they may very pO.Blbly b.lymg m ..... there." 

I may be allowed h.... to mentton the l&at that I ,... 
oelvod .. proof of my evtdence on the everung lDecedmg 
my d.parlatro from England for "Journey to Morocoo, 
and, thul. had not tho oP~1i1 lIBual1y allowed for 
carefully oorrcclang errora ..... mg .. ther from Ibght 1m .. 
takes on the part of the reporter or from InllCOlllllcy on the 
part of the WItD .... 

From whIchever CBno. the error may have 1Ilisen, the 
anow .. above quotad IB In ooe reepect InllOOUrBte. It 
should have stood, "I hove beard a rcoent in.tanoe." or 
otherwuo conveyed to the eomm..BIOnerB the fact thot. 
Mth the exception of a Bmgla V1BIt early m the 'am. 
year, my r ..... t knowledge of the oolleclaon8 at the Bnb.h 
MUB.um WBO dOllved "'om oth ... , and not from personal 
observation. I 

It BoemB unn ..... ary to add that myanower WBI not 
intended tu convey, and <hd not, In my OPlDlOD, convey, 
any charge &galnst the reoent management of the M .... um 
coUectloIUl, Bm08 the remsmd6l" of my eVldenoe rendere 
anoh .. thacl&nner anperfluouB. 

In the COIUll. of a oorre.apoodence WIth Mr. Ctmnth .... 
haVing .. pemal refereDce to certmD COllectuml wluch bad 
been supposed to hove dlSapp .... d, wholly or ID part. from 
th. M noeum, that gentleman baa BBanred lDlI thot all tb • 
plante referred to are noW In the Museum I lind ho, mo ..... 
ov~r. etatoo. Wldt regard gooerafly to all the Botamc:al 
oolleclaons Olll(1Dally be1ongtnl! to Sll Jo.cph Banka, that 
"everytlung tbat tiecam. natIonal proper«.y III 1827 JlIIall 
" In the collectaon and av81l.able fol' 8Cl8DOe," 
_ I p~ the BBIDB l'Ohanoe on any etotementa made by 
Mr. Carruthera. or hIS ... 18t&ntB, Mr. Tnmen and Mr 
BntteD, .. to facto WIthlD th ... own knowledge, that J do 
on those of other men of Ie""" whOlO a.penonoe baa 
heen app""",tIy at _oe Wlth the .bove ... erIaoDB I hut 
I venture to doubt whetber. 1Il.0 general 6 form. theahove 
quoted etatement .. capable of full ven/lc:alaon. In any 
...... It appear. to me Blmply unpoamble that. along WIth 
the corrent dutl .. of thOll d.partment. the gentlemen ahov. 
named can have verdied. .p"""'" by BpecIDlBlI, the mnot. 
ence and nsht cIaaotJicatlon of plants that muat b. numbered 
by tens of thouBBDdo. 

I bave no doubt. however. thot. nnder tbe maDagement 
of the lata and tbe pre&ent Keep ... of the BntomCal De
parlment. conmderable progreeo baa been mad. _do 
pottml! .n order and makmg .......wle the UlUl&IIled ae.d 
nDBlrBDged collect,on. at the Mnaeum. • 

That a large 8CCU1D11IetIon of moh oolleclaonl exiIted 
UDder the ~t of Mr. B Brown. and thet JODIe 
of them. betng UDprotected by »OI8OD. were extenmVoly 
attacked by IDsecto, are facie of wlut:b I _ peroonaIJy 
cognlZBnt, and "moh were well known to many hotanJBta 
at home and abroad, .. I can teatIfy from "'1)JOl1ODai 
ocqualDlanoe Wldt a majonli1 of the emment I{nropean 
botamsta for the laat 30 y...... Know:!ng, from. roth .. 
extensive ocqwuntance WIth herhena, public and prtvata, 
how ddlicult Ii IB to get nd of accnnnilated .......... I "" 
not anrpnaed to bear, hom tIme to tIme, BpecdIc otatementa 
from V8noua botaruata .. to the IIDpOIBIblhtJ' of flndmg. at 
the Bnlaoh Museum. pIanto beltmglDg to some of the old 
collecIaon.; but I cannot: eay that I made enqumeo WIth 
a new to fix the pr8CIBO date to whJcb ouch itatemento ..... 
ferred Havmg. after many :r-s' obaenoe, i'ea1ded m 
London mnOO the begmmDg Of 1870, 1 have but onoe 
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visIted the Muoeum colleotIono Bince that date, and on thaft 
0CC8B10II, .. atated m my 8VJd ...... , I ommmed a collecb.oD> 
whIch apparently had not been opened omce the time of 
8U' Jooeph Banks. 

Under theae mrcnmstan .... It appear. to me that the 
facta luetlfted .. behel m the substantIAl accnracy of my 
anower to quemon 7229. Tho degree m wluch that answer 
.. lnapphcablo to the \,zesent state of tho ccllecb.ono afl'orda 
a meaouro of the ecb.Vlty and oucce .. that have morked the 
.... Dt managemont of the collectlono, and moot be a matter 
of oatlofootton to oil studonts of bntanJ. 

That I may DDt appeorwantlng in Justice to the late Mr. , 
Robert Brown, who.o nome II revered by oil botanllts, J( 
may be oIlowed to remork that hll pO.lt1on, tn regord to tho 
Museum collecb.ono, was'pecuhar and OlI'eeptlonal. Dunng 
tho hEetune of 8U' Joseph Banks, the herbanum was alto_ 

, gother under Jus management, and after tho death of tho. 
cmglDal owner, It became Jus prlvatO property. Tha .... 
rangement by whIch the BankBl&ll Herbanum was trans
ferred to the Bntl.h Muaeum, BflIll rematntng under the 
ma~ent of Mr. Brown, very nafturBlly dId not chan(le 
tho habIt of mmd of that emment man. Fully engaged m 
In. own studIes, he had no desl1'8 to enco1U'&gO the Vl8lts of 
strangers, a foot obVIou. to those who BOught to consult 
tho collection., though the lmprea810n nught be dllD1I118hed 
through tho courtesy and ktndn ... of Mr. Bennett, lus 
... l8trmt, who afterwords took Mr. Brown'o place at tho 
Museum. 

At that penod, tho example of other large pubhc calle .. 
tlono on the continent afl'orded, to some extent, a precedent 
fer dellctenCl.. m order and the aoonmulatlOn of arrears. 
Bo far as my knowledge extends, the firot motance of a very 
lorge collection, of wluch every portion was mallltamed m a 
state avadable for lIlImechate reference, was afl'orded by the 
herbanum at Kew, under tho management of the late 8U' 
W. J. Hooker, 

1'ru01ang that the Commio.ioners w1l1 be ple .. ed to pub. 
lI.h thIS statement In the App.ndtx to th." next report, 

, I luwe, &0., 
JOHN BALI. 

J. Norman Lookyer, E.q., FRS 

II. 
Athenreum Club, Pall Moll, 

My LORD DUKE, December 2nd, 1872 
IN ""cordance with tho d ..... of the Royal Commlo

monero on SClentdlo lnatmctlon, 1 hovo addressed to theU' 
Becretary a note respecting a JlaBS"g8 m the oVldonce given 
by me In M ... h 1871, to wluch excepiaon has been taken 
by Mr Corruthers of the Bn1aoh Museum. 

I dId not con.lder my.elf auth .... ed to take that OCcasl011 
for otfenng any .uggestlon to the Royal CommtBSlonero 
WIth reference to the cou .. e tbey may adopt WIth regard to 
the nattonal botantoal collecb.ona, but I tblllk I may 
WIthout lIlIprol?nety 111bmit to four Grace tho followlDg 
obeer.atlons. Wltb the hop. that 111 tho event oontemplatod 
thc .uggestlon modo thorem may app... to you not un
des8fV1Dg tho conOlderatl0n of tho CommisaloDers. 

I bave reason to know thot there 10 a nearlf unal11l1lon. 
agreement amon(lst the most competent Bntish botBruota 
as to tbo inexpediency of ul11ttng m a smgle muaeum the 
ocllectlon. now OXlatlng at Ke", and at the J!r1t .. h 
Museum. 

To remove the ccllecb.ona from K.", would be to destroy 
the IClentUlc oharacter of tho foremost botamoal _bheh
ment In the world, and would he regarded .. an act of 
vandaham, not only by all oompetent Judges In our lBlands. 
but by all oultlvators of na1aU'al SClenee In other olVlh •• d 
countries. 

Tho value and extent of tho Kew oollectlons, and 08pe
ciaUy the foot that they ha,'8 .erved .. the foundation for 
many of the moat Important botanloal works pubhohed 
during the laot 25 y ..... make It froquently necoaeory for 
the authors of ne" work. to reaort to Kew fer the p",,\,ose 
of study. The sp_ requ .. ed for the study and oompanlOn 
0' numerous speCImens 10 conBldereblo, and. m pomt of fact, 
the aocommod.von aIforded m the present bwldtng at Kew 
is at times lIlconveolently lunlted. 

But, m adchtlon to a comparatlvely.moll number of men. 
engaged on work. of eome length and Importance. who 
l'OSOrt to the herbanum at Ke" for OUOC0881V" weeks, or 
even monthe, therol. a far more numerous c\ass of students, 
or persona l .. kll1g useful II1fonnotlon-many of them 
1Ot\1fOlng from the 0010111 .. o. forelgn oounm_who eoek 
ready ...... to .. public ccllee1aon for the purpose of oom
parmlf lpeoun.1l8 WIth authenlilcr typeo, or othOfWllO 
venfying the nameo and chanlctore of certam plants. To 
reqUl1'8 such persona to: II" to Kew would be moonvement 
to them. and doubly 00 to the &moll and fully-worked aIaIf 

at Kew, and to the BOll0U8 students, who must bo chs
turb.d Ii a larg. c\aea, of whot may b. called casual V101tors, 
were eocomaged to frequent tho herbanum 

On th... grounds, apert from othero that havs been 
urged 111 8VJdence beforo the Comm18.lonero, It seem. h,!!:hIy 
desl1'&ble that the herbmum ponneoted WIth the BnUeh
Museum .hould bo mamtamed m a.tate of full e1Iioteney. , 

In case, however, th .. e V18WO should not prevatl Wlth the 
Royal Comnno81onera, and they .hould sonoualy ontertam, 
the proJeot of unIting III one _bholunent the collectlOJll at 
Kew WIth thoso at tho Bntlsh Museum, It WIll become a 
matter of paramount nnportance that they .hould bo 
onabled to Judge /IeCI1rely as to the relative advantages 
and chaadvantages Involved m a cholco betwee.. those 
p\acea. 

I venture to suggoat that m .uch an mqwry there 1/1 
httIe to be gamed by gomg back throngh tho paot htBtory 
of the eollecb.ons, and that no very sa1aafaoto"Y result WIfI 
ho attatned br heanog statements from the o/lice .. ocn
neotod reapective!Y.W1th Kew and tho Bntlsh Museum, or 
from person& who, JUStly or not, may be suppqa.d to have 
a demdod leanmg towards .. ther. 

A course more hkely to ..... t the Commm.l0ner. towards 
... are ooncluslOll would be to request two, o. maIO com
potent persona, holchng an md.pendont and reaponMble 
pO.mOD. to V181t both herbana, WIth a VIew to compare 
th ... aV&1lahIenea. fa •• ClentUlc research 1n thOU' present., 
condttlonj and the resource. at tho command of each for 
supplymg de6.Clenmeo and keepmg p"" Wlth the mereosiog 
range of chscovery and exploratton. , 

Although I have no means for knowmg that they would 
undertake .uch a duty. 1 do not doubt that the prof .. so •• 
of botany m thO' Umvereltt •• of Oxford and Cambndge 
would re&dliy do .0 m the m_ of BClence. 

By oIlowmg the olIi .... m charge of each herbannm to 
suggeot foJt OOmp&l'l8011 tho nam.. of two or three genera. 
and adding any other .. they nught of the .. own morum 
S\'leot, tho gentlmnen undertakmg the mqull'y oould, WIth· 
out much labour, form .. f8l1' camparalave judgtnont .. to 
thO' preoent. oonchtlon of tho named col\eclaon. m both 
.. tsbholunento. They .hould examme mto the extent and 
nature of the: unarranged collecb.ons m ~h .. tabhslunent, 
and thO' amount of arrear e:r!l1aog m the shapo of plants 
named, bub not mteroalated. B081d.. reportmg on tho 
present condltton of tbe col\eclaon., the samo gentlmnen, 
abould be requoatod to examme wto the mean. po ...... d by 
each _bholunent for obtauung n.w and rare plants from 
counmea s1a1l unperfeotly explored. Tho very OJ<tonolVO 
forOlgn<lorrespondence, mcluchng l1I&I1y remote parts of the 
globe,.et aD footby tho late Sir W. Hooker, and continued 
by the present DIrector, h .. probably offered opportnnttlea 
for oblamtugdned plantsforthe herb .... um.along WIth seeds, 
rutting., or hVlng plants for the royal garden., such as are 
not 01\l0yed by any other pubho _tlon; but t1us can 
boat be tooted by a companson of the fOlOlgn corresponden ... 
of the chreotoro at each herbanum, and of the collecb.ona 
actually .... lv.d from .uoh conmbutors dunog a term of 
Te .. s, oxclumv. of thoa. obtamed by pu:cheee. 

1 may be ponmttod here to m.ntlon a p_oal dilllculty 
m the way of the .ulIgeoted amalgamation of tho two 
herbar .. wluch haa not, I beheve, been.uggested by any of 
the WltIt ..... lutherto exammed. The .pecuneno In both 
collectlono are glued down upon stUf whits paper. but thlB 
18 of II ddl'erent 81" m each-that lD tho BntlBh M _um 
bOlng the larger As It 18 found that "lants hud down on 
l'aperaofunequai ... ecannot bo mtermixed WIthout mJury, 
It would bo n........". to find means to equoh •• them. 'rhe 
British Muoeum paper could not be cut down to the Ke", 
"'0 mthout senoua damage to many mvaloab!o opecunoo. 
that cannot be rep\acect, and It would bo n........". to trans
fer the Kew herbanum to larger paper, or else mour the 
certamty of damago and mOODvemence from mu:mg the 
two herban.. Tbe transference of the Kew herbanum to 
larger pap .. would mvolvo tho pu:ch .. e of nearly 1,000 
reama of paper, and the employment of from 12 to 20 com
potent persona, If ouch oould be found, for a year. and, 
what 1& more .... oue. It would gravely tnterforo Wlth tho 
pubhoaiaon of four or tho moat unportant of modern 
botanloal work.. Tk. Gao..... Pltmtarum, 7~ Flara of 
BnnsA Ind .... Tko Flora of .4""raillJ. Tko Flora of 7hlp.cal 
.4fnc ... not to meniaon othore of I ... tmportance. A mmor 
Item, yet not mco .... derablo, 18 tho fact that the amalgams. 
tlon of tho herb ...... would m any .... render noeleas 450 
cal)1nets now 111 use at Ko .. each oontammg 16 compart-
ments f .. pareeis of plants. , 

1 havo, & •• 
lORN BALL 

811 Grace the Duke of Devonalnre. 

Da 
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E.-SdTBMB!n' 'tri' MB. eJAlmlmm'aII ~)" " 
- i",',"" ,', ',,;,- wluch _lIda, tlte l>'Oftmnd m']Ieot or every .... dent of 

bot:any thJoughouUbe'WWkI. , • , 
" ..... 1 -.. 'n (8." Questuma 7216. 7217. 7;&"~". VoL 1, pp. 4, "-'I~. and 

, Que.tI(lIl 7242, v4 I.l" 474) • 
To meet thu _011 I eddreoaed 1_ to two ind •• 

~end_ boteruste, wh... work In tbe berbarrum of the 

On reodmg th~ .... d_ of Mr.,John Ball. It ..... appa
rent to me that m. __ regordmg 4he Bolamoal 
Department of the BrltlRh Muoeam were time of. -.... 

, JgIIOl'&I!t of the _*1'1 >egartbng ... luoh he rrentored to 

uasum would _ble tltem to apeak ""'n, peroon&! kno .... 
ledge, aslang th"'" to ap_1Ib .... opimon &B to 'be 8vatl ... 
btbty nf the oolleetiona ilir the purp_ of men... Otte of 
th_ hotamllte ..... Dr Coaoon, m .. h ... Oompany Mr. B&l1 
mad. tbe only ... Blt be baa patd to the herbanum Wttlun the testU1. -" ,. , ' 

one statement 111 his omdenee (Qu. 7229). &II I tead Jt, 
appea.red to refleet personaUy OIl m .... Keeper 0' the d ... 
~ent, 8nd 1 BCCOl'dIDgly app~ed to Mr.' B8II COl! deflmte 
informatum aa to the aUeged faeto -

last 26 ~ Dr. Coeeon bad ,n nDmeronl ..... to !!one 
"T"""matieali1 through " ooDOld.rabl. portion of the ber'
:r::U...!!~ from ,P ...... on tbelilot Septembor 1872. 

.. Je pen ... dlls' que j'aurai eJFectue Ie demenagement d; 
:: mon .~~rbu~r) que je vale transporter dana 1a constructlon 
.. ~uel &I ~It 6ta~br epemalement pour lui. "VOir Ie pl.,oU' 

e POUVOlr continuer mea rechercbes dane lea magmfiquea 
:: colleebon. du Bntish Museum oonfieee. VOtnl hah,le 

dtreettoD Ceo ""lIeottoDB SODt en BI bon """" et BOnt sI 
:: facU .. ~ coll8Ulter qw je pOUI'\'&l on bten pea de temp. 
.. comperer toutes moo plantea .nttqu.. d. I' Aigenc. du 

A IIOCOnd statement (Qu. 7217). bemg rather a matter of 
opimon, lreoolved to meet by obtammg the testimony of 
two botenmts. whom no one W/l1lld Y8ntDJe to chamctel'lBe 
aa pertJoam, ..,d whORe aoquamtenoe witb tile herbarmm at 
the Bnttob Museum and emmenoe m .... enoe would eompol 
reopeet to tbeJr _ony. ' , '" 

I aaked for 11111 oppbrtUnity to Btlbmit 1iho l'BRUit of theoe 
mqumes to the Conumas!on ..... that the 0I'l0liII DDght ha 
correeted, ""d the tal .. ' ""4>rB8I\~ eontmned 1n the ..... 
den .. be ROt 8BIde. In _,dan .. witb "the'lOCjUeet of the' 
CotnlD188lOtl ..... I nllW aubtmt in"! ob_tlolIS III Wl'ltlng. 

Mr. Bail's statement, as of taet, 'm referenoo tr> tbe 
Botemea\ 'Department of the Bntloh MUB811IIl, oonta.med m 
m. answer to queotJon 1229 ... as (011 ..... ,...-.'1 ..... , becanee 
.. I have bed " ftlOOnt m_co of .one, that IIODlItvery m_ 
« -'f coUecttom have, 11rilI _, aey draappetlllid. bnt 
.. Cannot n"'" he i'imnd. 'and they may very pOllllbly he 

Maroc, at de Ia TuDlOle avec I .. priote1lJ: tr:\Joo dont Ie 
:: Bntlsh Museum.. est 11 llChe. MOJl Intention eAt de 
.. pubber avee M. J BaU une ftoruie du Maroo et d·,Uu .. 
" tnlr per dee plan.hoo toutes I.. e.poo.. nouvelles de •• 

pa,.. encore 81 peu oonnn, et .urleguella recente .. ~Iora
.. tlOD d. MM. j D Hooker et J. BaU a folIl'Dl d~ ./ 'm. 
u r,:rt&ntB documents • 

fI lymg 'm CB.$e8 there .. ,t I 

In .. Iettet addreaoed to Mr, Ball, r .. ked bnn for the-, 
name. of tbe one coUectton. and the eom. very mte.eottng 
ooUecttOll8 .. lnch ooukl-notbo fDnud, and ..... ""rypDf81bly 
Iymg m ...... at thb MUoem1l. } 1m"" that) tlui Mngle 
sbolt VlOlt that Mr BaU recently nude tr> tbe uerbanum 
WH mad. wIule It waa' under my charge" Hu statement 
conaeqnently ..... l'ted that I,'thb OlIieIai Keeper, -1f!IIC>o 
.... nt of "viral collectiona \JI "the MUBeDII1,- WIth wlueli he, 
a compo .... tlve stranger. WH laequamted. In m. reply, 
wntten fro:tn North Wal .... "on ths 8lat August 1872, 
Mr BalI 0&,. '-"{ Should'lell yon that my "",den .. befo ... 
• , the SOlen .. CumnnaOIon ..... !!,ven .. th ... on, or two daya 

... .L'herb'er du Bnbsb Museum eat Ie .eu1 qui aveo I'her. 
b,er du Museum de ;Pam oIfr. un 8um grand hombre de 

: collectIons cIasmquea, et pour l~ rendre auS&! uttlo quo 
" ~oBSib18 auz etudes botaruqueB.I JVOUB ~'avez qu'. con

tinuer A proc~der avee Ie IDI!me BOlD au .I ..... ment d .. 
" lIcb .. mat<lnaux que vouo p08ll&l .. , et dont qhoque jour 
:: :u.:m:.ssez encore l'imporfance par de ,nouvelle. 

.. ~. D'aUl'&lB comme amiltOl'ation it allJD8\ler A In h.u. 
" installatIOn de vo. herble1' qu'A VOlla reCOl1lIJlD.nder· 
" comme Je crois que vou. Ie ta,too M.i~ d. murur ohaqW: 
.. especo d'une cbenn .. spiotale ,l'Ol1aut extlneurement une 
" et:rquettemdlquant Le nom de 1 espece, SOD numero d'ordre 
" d'&pr~ Ia mouogl'lpine Ia plua-.... nte. et I'md,oatton d .. 
.. poys d'cn\ yrovtenneDt lea 6ebantJUono. J'&1 en .... 
.. gretter Ia diapanboD d.. .atqnetteo onglo.l.. pour de • 
" €ohantdloDB des anCIens herbleJ'S, mall J8 BalS que cette 
" habItude de transcnre I.. enquetteo au beu de I .. "on
" aerver rebgIensement, a tonJ9U1'8 ete reJet&, par 90us u 

.. before} left England. I remember that tbb proof W88 

.. debvered late on my last 1lvenmg '\tl London, "nd that at 
" Ii hasty glan .. I saW many pI>IIIII>gOB that I sboold have 
n Wished to co1recf;: BOlDa or tae~ em. on' the part of 
« .. boever took down my .... den .. 1 otbers ............... on 
" my own pert I have lIot yet ..... tha pubbehad ...... 
.. den ... 'but If It oontouD the passage you' quote; and 1 
.. take It fur granted that yon 'quote frmn tIuit ,eouroe, I 
" oannot b .. surprIsed at your oa11mg for an' ezplanatJon 
.. frmn me" In .. eubeeqnent hotter (dated 11 oct. 1872), 
Mr Ball etnted that the partlenlar error m m. anB .... to 
qu 7229 WH. that It <0 should have been prmted· 1 have 
" 'I&eard of a recent 1nstanoe,' '1ll8tead Of '1 have lad • 
" C recent Instance'" But':rt is most obVIOUS that DO' 
Mar •• y "'for .. at.... about "" oolleetum oonId supply 
Mr BalI, as' In~ answer tbllB amended states. WIth """.rmal 
..... WJy. of several other collecttono. in tm. oem" letter, 
Mr BaIl!!,_ me the only information wIwlIL ha baa been 
able to aupply as to 1Ib. foundauon of m. statement. It .. 
as fuU ..... ,-"I have httle doubt that the collection that I 
.. bed m my IDHld at the tune WH that of Sa1t'. Ab)'R11ID1811 
" plants. but. fro:tn tnqnm ... made Wltbm the last two da,.., 
.. I am led to belleve that the 1mprea01on under ",lncb I 
.. spoke ..... mcorreet." .on _pi> of tins, 1 demanded 
tbe unquaWied withdrawal of tbe erI'ODeoua _. In 
tenII8 winch would he eatJofactory.to me, and tIua bemg 
refused, I monned M~ Bell of my mtentJon to .... m. 
letters in estabbehmg 'tbe trotb, aDd I now Book through 
tin. COtDDmDlcatlon to plaDe the t'aoto before the Comw&-
91on ..... and to eeoure for tbu 'BtatemeDt &B _ .... 

CIl'mIatlOD .. -that I!'ven '10 Mr. BaIJ'. erro .. 
The matter of OP11ll0D 110 ·winch, I take exeeptJon. and 

wblcb IS repeated III tIIlfe ...... forma m the <mdenoe, II 
plam?, stated m the ......... to quo 721:1. III .. Iuoh, wlnle 
asoerting that the estabhsbmen8 sO Kew .. "as """" K"!.':. 
.. fectton as It to pOIIIlble m bmrum .. /fain to attam to, he 
deelares, .. that the _OD8 of the BntJoh Muaeum have 
.. not been favonrable to melong the eoUeotluna there as 
available for the genem! l'urposes of ........ sa mtght be 
dOll11'ed;" and be C<Jf1lIJd.... ,. that the co1IeotIon at the 
.. BntJob Museum Intght he made m ..... uabl. to 8Ot_ 
" and to smentJlio men than It DOW tB" (Qu. 7216). 

I, of ooune, lay DO clatm to celestJal perl'eettOD in the 
managemetlt of the hetbariutl>, but I _pba1itcolIy repn· 
dute the unfounded statement made by Mr. Ball. I 
...... tDJe to add, that thu lltatelnent \8 ~J. oIfenmve 
frmn Ito betnj( tllreetly _ted by Mr. 8an wJtb 8 name 

The other botemst to whom I appbed wao John MICB 
Esq. F,R S~ V' .... P.esulent L S. Mr, M,era baa worked 
lwpertIallr in the herbanam of the Muoeum, ... In that at 
Kew. and Iu. UUlDerollB md.psndeDt pubhcatJons are the 
best _omes to the extent. value, and 8CleDttfic &vat! .... 
b,bty of the coHectton of plaDts at the BntJoh M uoeum 

Mr. MI ... wntoo -" The herbanntn at the Bntuoh Mu. 
.. 880m appears to me ... eU adapted for the purpooe of 
" setenttJic study, and deaerv .. qu,te as mucb praIse ... the 
" Hookenan berbanum \D proyortton to Its relative extent I 
.. shoDld state. however, that have mvanab1l been ahle to 
" work more .... Iy .. t tbe BntJoh Muaeum than at Ke... 
" becau .. l have found there not; Duly the dned planta but 
" at the oame tune the carpologlea\ .. lIect,on. close at 
" baud, advantegeo enhanced by the great factbty of acCOBll 

.. to a good boteDtcal hmry. espectaUy to the rare book8m 

.. the Bankmao coU_on, together WIth reedr means of 

.. refomng to the "'glual 1Ioteo and Bdtmrable WaWlllj(. of 

.. Aublet, SoIaD~ and a bo.st of othen. n_ry to h • 
" OOD8u\ted for pu~ of mouogl'lplung. these ad,,.n • 
1:1 tages Ale not obtainable at Kew, where the coJlec1ums 01 
.. frwts and aeedo are too fur removed to be 0&0111_1"10. 
.. ID the .. remarks I do not; WlSh to detract ID the 8ttUllleot 
" degree frmn the deserved?, lugh character of the Hook ... 
" nan herbanum, winch .. unnvalled for Ito nehea, 
" especutJIy ao 1 have there _ved aU the atteotlOn I 
.. oould dome. But, at the ....... tune. 1 tlunk \D 1'&Im ... 
.. that we ohollld aU acknowledge what \8 dne to the Bo
" tsnwal DepartmeDt of the BntJsh M ...... m for the state 
.. of Ita co11ecttoDB ... d tbe factbttes the.. all'orded to 
...... eottlW work ... m that branch of knowledge; 111&,. 
" not\nnjr .boot the CODvemen.. to the geDeral body of 
.. men of BClenoe afforded by the oentra1 pos,tlon of the 
" Muaeum,-<Jl1e of Its gres_ advaut&gc8. whICh .hould 
n n,ever be lost Blg'bt of" 

I nught take further exoeptJon to statemeDta m tbe 
evtdence of Mr, BalI bea.rtnIf on the berbonum, but .... he 
baa mformed me that, .. WIth the _ptwn of & .. ngle va,i 

: =r':-atY= B!~ ...... -:'t":"J:::.r:.,.!h: r:!; 
" IVlO1te more than ll5 yean ago," B .. ob01OllOI, UI1p08Olble 
for lnm to tIlVO .... ,. l!ehable, tnfonnatJfl\l .t..im personal 
,,,,,,,,,Iedge. •• _ ,.c < • 
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Tlus 18 true 6lso of the IWlIitnce,<>f Dr, IrhOXDSOl> in re
fe ....... to the herb&rJ.um of the BnbBh Museum, I am not 
aware that Dr. ThODlBOll has once .,.,ted the herbanum 
during the 14 y ...... m wlnch l haV;. bee\l ofIicuilly connected 
WIth .t. and lui ce.nnct pOBSlbly fromlual!" ..... nal knowledge 
deem. that "Kew .. af present the more AvaU&ble fo. 
U lClentrlic research of the two." (Qa. 7242 ) 

Botan;r. wlnch owe thmr ."xPe''''~ 'lad ""I"'rta.llce to the 
late s .. W. J Hook .... ~,ofteq,{QU,l,,;1. of gJ'OIIt.valaem the 
dOCISIOn of antxeal pomte In the !!tady pi' op_ ""d thet 
the _ ........ of th~,frp1DJ ~he .~_ and, .L.brary 
would be & Be1'lOus.,!oss-,. h "~il... .W 1 I .... ~ 

WILLIAM CARBUTHBllS. 

7. That m the prtIlCl~J!9t,. .. \\ Go.r<i""", ill> the, Contl.
nent, where effectIve work IS done, there lB In every case & 
large H .. banum connected WIth them 

S That, m the .nterest of Botameal SClOllCe, we thmk .t 
"1Ug1ify deall'&bI81hit.-bealdes the collectxons now emtmg 

at Kew, an Herb ... um, or collectxon of dncd plante ... com
J>lete as pOBSlble, ohould be mamt&ined m cannexIon Wlth 

.' ,the Nlit\lra.l BJsto>oy Muoeum wlnch It IS p .. poocd to pl&ee 
F.-MEMORIAL presented to the FmST LoRD of the at South KeDS~. and that the1two Herh ... UIDS mould 

BntlSh Museum. Mty 14. 1873. 

l'REA.8URY, ;especti,ns ~e .N.'OON4J< j1EBB,AJtIAo '" ,~~9.'.n:~ ~':!~teee:.r~:'1110 "'"'~ of ito 
[See p. 7.] coDtentM,.and the necemty of refenmg to numerous opecn" 

mens. an Herb ... um cannot be made uoe of by lUaDy 
To the RIght Hon. W. E. Gladstone! F.rst ;Lord of person .. all the .&!IUI tune. !'lid ,.hde 1t Ja d"" ... ble that 

the Treasury. ' . stadente should have.,.ady m"lJS of aoeess at the Natxonal 
SIR, J I ! I ·'t1 

." Museum ID London to colfectIons whIch ma.y enable them 
TBJi undersJgJlcd p .... ns engaged in the PUlawt of to Identify the plants of any.- partlcalar country, It IS stxll 

botany .... m JDBtrnctJon therein, de .... to call yOUl aenous more essential. tliat the ~utho/'il of unportant works in B..,. 
attentxon to a subJect thet deeply concerns the Profiles. tanleal SCIence lihould be e""bled, ... at present. to l>urs1Je 
of Natural Science, and that of those branches of agncul- the" Iaoo",,/, af K.ew', WIthout interrup~n from: eas~ 
tul'e, hortlcultllre, forestry, and 'nIBnufuctUl'es thet largely VJBltors, ~ j 

depend on BOtalllCoi Research I' 10 That an Herba.ium 18 the 1 .... t 'costly' of' aJl C.Il ... 
, 'fht!, FIrat ColllllllSSloner "f Works, in a Memorandum tions In N&turr.l HJSto;ry, and that wluch '"'IUlrOS the least 
presonted to Parhement beforo the close of Iaot SessIon. amount of space tor Ito p .. p'" maintananc., .... "0.P"rl10~ 
ol .. rly rrused the questIon whether It JB des ... ble to transfer to the numb\U' 01 qbleeta WIDQIlIt eonta.ms; , . • 
to th. branch of the BntlSh Muoeumahouttoheconstracted 11. That the ammgemente "f the Herb ... am at K"I" 
at South Ken.mgton, the Smentrllc Collecti.ns and LIbrary ...",.0 perfect. and the facnlxtxea foo .tudy so gJ'OIIt. that It 
now eXIsting at Kew, and further stated that, pendmg the 18 resorted to from all parts of the world~ and It would, 
decmon on that .ubJect, he con.lders it In. daty to take theref .... b. unWl.e to, make a ohangC! wluch in the result 

:f !::..:'..!e:he~=~~ t~ ~=~ra:h~Ho:'~~ :'=d:;"'=es~..!:illyd='1:ika~l:!i;n~ ;.,~: 
Commons In &rrlVlDg at .. decISIon, Bo~te., 

The Lorde of the Treasury, In ~h,"r' Mmute of the " 
24th J uI decl to ~ to th ~~..... of th bo ':!d. J.' Berkeley.' Botarucal Directo- to the RO~I 
mentxon~'Mem::nd re ':nd no asts~~~~ on th..~ .:h- ,Hortxcultural,$oClef;y of Londou:, ,;, ,-
jeot hse omee been .::.I'e by any MJDlSter of" the Crown Char~ C~, Babmgto1\; Professo. ot &tany. Cam-
wluch .howa whether It b .. recaved the attentxon of the bndae ~ • " " I 

Government ' . M A.Le.wso'lo Profes.or oi Botany, Onord. , 
Bemg .t..ngly of opimon that the propo.ed measure J. H. BallOUI', J>..,fesso. of l\otany, E.hnbuogli. 

would be hIghly detrlmentel to the progress of SCIence. and Alexander DIckson, Prote.so. of Botany. ~lasgow. 
InjunoUS to all tho.e mtereote that depend upon.t .we beg G. DlcIoe. Prof .... or of Botany. Aberdeen. , 
to urge upon you that the .ubJ.at JB not one merely of Ed PerceVal Wnght, p .. r ... or of Botany, l>ublin. , 
Departmentol Interest, and that It would not b. UnDttmg Rob..t Bentl"1. F L S., Prof .... or of Botany" Kmg'. 
your pooltJon .... FIrst Mlwster of the Crown, to gIve your College, .!P~, ~ th~ P~utxeal SOClett of 
ooDSlder&t1on to the follOWIng re&SOlli, wlnch we beg to London. , 
urge In OPPoBltlon to the proposed measure ,- ' ,W. '1;. T1u.elton Dyer. Professor of Botany. Royal" 

1 That It appearo to UB that It .s ab.olutely neeessary Hortxcultural SOCIety, London. . 
thllot a great Bot&Dleal Garden hk. that at Kew. wlnch 18 R. 0 Cunnmghsm,Prof ..... ofBotan'.nClZoology. 
confes.edly f .. the moot l,Dlportant m the world, .hould be B.lfaat. . , 
in olose connenon WIth .. perfect an Herba.num and W. R. McNab, Prof ... ~ ,of, B,Ptany. Royal COllege. 
Botan.cai LIbrary as possible. and that these conchtlOns are .of SCIence, Dubhn., • 
now fulfillcd .. far .. ClrCulDSta.nce. and the present state George Henslow. M A. F.L S, Lecturer at St, 
of oOJenoe W1ll &dnnt Ba.Ttholomew's HOOjl'ts.) , (London). anel at th" 

2. That such a oombmatxon of hvmg and dead .pecanen. Boy&! ,Ap;ncul~ College, C~cesw. 
18 reqUt8lte for the complete stndy of IIlante, ... regards John Ball. 1> R S. , 
the .. techmcal, phy •• ological, and econoJ1llo ch_, and Maxwell T Masters, M.D. l',:a.s, 
thet the removol of the Herb ... um would be a retrograde JamOl! Bateman, F.R S " . 
• tep In •• clentxfic pomt of VlOW. R, Trevor-Clarke, P.IUtS., 

~. 'l'hat the record. of the CoIOlllai and India Offi .. o W. Wlison Sound .... F,l;t,S., ~ 
W1ll show of what unmen •• anportance the EstabIJBhment at Goo. F Wilson. F.1l S , . • 
Kcw has been to the we1fare of !.he enbre Bl'ltxah Emp.... Robert Rogg, LL.D-. Y.!. ~ _~. 
and that wel"hty questlone are constantly subJ1lltted to tho W. Sowerby. F L S 
D,rector whIch requ ... IIDDl •• lJate atten$Jon. and whIch D. Moore, Ph D~ F LS.. M R LA. 
could not. in many cas ... be ... txafactorJIy _ered w,thout Andrew M 1Il'!&y, F .LS. 
referenos to the Library or Herb .... um. Wllhsm Mu_, Major-General, C,B.,1<'.I,.$, 

4 That every facility for the Investxgatxon u£ the intxmote M. Pak~ Edgworth, F.L..S. " 
atructure and generoJ. hab,t of plants. Ud the study of them Joho MIers, F.R S. V f.L S, ' 
In every pOint of vIew. wluch call .... onahly be collSJdercd • Frederick Currey. M A • F R~ • $"'.1..s.. 
Wlthm the .cope of pure Botany. IS a1forded by the Her- Damel Hanbury. F.R S $F.L.S. , 
ba.num and Muoeum of Botany In connexIon WIth the C. E B .. ome. M A. F 1.0 S. • 
Garden. and thet It would be O&B)' to pomt out anporl&nt Leona.ni Blomefield, M,A. F L B. 
labours m that dU'OCtlon wluoh have been mstxtated at· J T Boswell Syme, L1. l)'. F.L S 
Kcw. while the .yat8lDBtxo _txnent has .alway. regarded Hugh Cleghorn, MD. F.L.S. 
the more mmute characters lIS well .. th.... wluch ... Clemente Markham. C B , F.L S 
.uperjimal.. II. C A. hor. M D > F L S. ' .. 

li It hse been remarked, mdoed. that anportant work.. Edward J, Warmg, M D, F L ... 
• uch .. the Ho .... K ......... heve been prepared Wlthoat George C M Bxrdwood. M D. 
tll. a,dof an Horbanwn at Kew. W. would, however. WolwEll,ot,KC.SI,FLS. 
remark that the statement IS not correct, &B thele was an ' J Forbes Watson. M A., M D , F L.s. 
Herbanum, wluch wes dIspersed bofole S .. W. J Hook.. Richard Strachey. Ma,i-Gen., C S I. FRS. 
became DIreCtor; and the ... nd.txone of Natural Screnos E W. Cooke, lLA. FRS. F L S. 
are at the present tlm .... completely altered. that It IS im- Rob..t BraIthW8olte, MD. F .L.S •• 
t..088lble to UJstltute ton1' I'aIr comp&rlSan, the nnmbu of Wllhsm MItten. A.L.S. 

own .peat .. bexng enormously m ..... cd lIDOS the date W All]lO!t Le.ghton. B.L. P.L.S. 
of thopubhClltxon In queobon. Wilhan1 PhiIh~. - , -

6. 'l·h.~ the M_uma of Stzuetulal and EconOJDlC John Goucher. F.L.S. -
D4 
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1. L ... ,e.ter "'orren, M A. 
Worthington G &ruth,F.L.S. 
M C. Cooke, M A-
Jom .. M. Cromb.e, M A., l' L S 
Alfred W. Bennett, M.A B Sc., F.L S 
A. G. MOJ'II, M.R I.A., Fi.s. 

Thomas Moore, , L S., Floricultural D.rector to she 
Royal Hol'turulturaJ SOCIety of London. 

Thomas ThomllOn, MD., '.R.S.,late Superintendent 
of tbe Roya\ Botemc Garden, Calcutta. 

Cbatles D ....... n, M A., 'AS. 
George Bentham, F R.S. 

APl'ENDIX III. 

;EXTRAC'l' from :MIL LOCKYER'S RKPORT on the .Am given by the STAn to SciENCE In 
FRANCE. [See p. 21.] 

The GENlIRAL CoLLECTIONS illQstratmg lile ScmNCBB 
of OBSERVATION and ExpERDlENT m F'Iu.NOE. 

IN Englana the etudent of Datura! hiBtory flndo in tile 
Bl'ltlah Museum the most perfect and complete collection 
in the world, by the etudy of wluch he IS enabled to In
creaee bIS knowledge and to carry on bIS mVe&tlgatIo!! 
If, however, a atudent or mecha.iucs. phY81cs, cbe~, 
or aetrcnomy, or of the apphcetIons of th ... SOlen ... to tlie 
.... 1'I0US Jndustnes, """hes to 'Study a collection of instru
ments winch sball help hun m biB etuch .. as the Bl'Itash 
Museum help. InB Natural History confrere, he finds 
absolutely notlnng to supply Ins want 

'!'Ins IS not the ..... m France S.de by side Ivlth the 
Museum of Natural Hl8tory, wh.ch maybe lIkened roughly 
to our B1'ltlsh Museum, there .s the Conservato ... des Arts 
et Meta ... winch do.. for the etudents of the BClencee I 
have named what >the Mus6um d'H.sto ... Nature\le does 
for the students of Natural H.story. I was extremely struck 
st the won-handed JUsta .. of thlB Mrlmgement .n '"",ce. 
and was not ourpneed to find that m many pomts m wb.ch 
we ate bebmd the French, the French tbeDlBjl!veB &8C1'lbe 
tbat backwardnesIJ to the fact tbat we ate I... fortunate 
than they In not bavmg such an esteblI.bment. 

'l'be relat.onsh.p between tbese mstatutlODB from tlus 
pomt of View .s 80 mtlmate that I have put them under 
the 88me beachng,.n order that a moregeneralooup d'""J of 
the help given all round to Students and to apph ... of 
Smence lQ France may he obtamed. 

There I. <>Jso another .. .., stnklDg eb&ractenstac to wb.ch 
1 Il\UBt next draw attention. Botb m tbe Museum of 
Natura! H.story, and lQ tbe COns ....... to ... des Arts et 
Metl... free lectures are 1l'veD by tbe men most rustm
gu.sbed m tbeU' specIal breuches 10 France on the various 
subjects wb.ob are lil_ted by tbe collect.ons of e.tber 
establI.lnnent, our own smaJ1 eJforts m thl8 duectaon-

• the lectures, namely, at the School of M1O_are the on!y 
representetlv .. we have of tb .. kmd of t.eaelnng, wlnch.t .. 
umverss\ly acknowledged has been s.ocompamed by tbe 
bapplest ",""Its If tblS be BO, then the enormous amonnt 
of benefit wlncb must be dOl'lved from the courses of lectu .... 
1l'ven m tbese establIshments m France must be ObViOUS. 
Last year, for metence, the cour ... of lectures at tho 
ConservatolrO were attended by more than s quarter of 
a mlIhon of awaous students,-otudents who not only 
come to hear, but who mstsntly, m a great m&Jonty of 
...... , went to enlarge theU' knowledge by 'Studymg the 
collections themselves. 

THE MUSEUM .oF NATUUL HISTORY 

The Museum of Natural H.story 18 adnunietered by a 
D_robosen from amongst the PrOfessors of the EstsblIah
ment; the prof ..... rs, every five yeers, senchng up the nameo 
of tbres ..... chdates to the MmlBter of PublIc Inatructzon, by 
wbom tbe obo.ee 18 made. 

All BClentrfic adnuDJBtrabve questaons oonnected Wlth the 
Museum are l'Oj(U\ated by a Comm.ttee of Prof ...... , w1nob 
the D_ ca1Js together once a m9nth at least, and over 
wluch he p ..... d... One of the Prof ... ors, who 18 celled the 
Ihrecteur SuppJeant, Illls the place of the Dlrector dunng 
h.. ab .. nee 'flus .o...ctenr SuppJeant J. cbosen b" the 
Mml8ter from amonget the nameo presented by the Com
lIUttee to!' the funetroJUI of DIrector, and, like the DJ..l'OOtor, 
he 18 named for five years. The CoJDIJilttee of Prof .... rs 
nameo annua.lly one of.ts memben &8 Seeretsry. The Pro
fesscno are the Keepen of the collections and ate respon
mble for their order and ......... gement Each Prof ..... 
presents annua.lly to tbe ColDDllttee of Professors a Report 
on the state and reqniJeJJumts of the Iaboraton.. and 001-
lectloDB nod .. Ins cbalge Tbeoe Reportsare 1nnsmJtted to 
the Muuster ....tb the OPlDlOll of the Coumnttee and /If the 
Dlrector. The _inti 1&1D8pOCted Onoe a year. 

'I'he p .... ent per.OfIfUIl it as follo","·

D...ctor, M. Cbevreul. 

DU'ecteor SuppMsnt, M. Mline-Edward •• 

'I'he professors (who are also AdllliDJBtratoro of these De. 
partments) are, of-

General Physiology, M. Claude Bernard. 
Comparative Ana::!, M. Paul Gerva18. 
And!"BJ~!d Na H.story of Man, M. d. Quatrefageo 

Zoology, Mammalll ana Birds, M. M.lne-Edward •• 
Zoology, Reptd .. and FlBb, M Dsreste 
z.;~~, In_, CMl8Iacea, and Arachmd.., M. B1an. 

Zoology, Annel.ds, Mollll8CB, and Zoophytes, M Oeshay .. 
Botany and Vegetable PbYBlology, M. BrongnllU'i. 
CultuM, M Does .... 
Geology, M. Daubree 
MlDeralOgy, M. Delafo .... 
PaI..,ntology, M. Albert Gaudry. 
PhySlctl, apphed to Natural HJBtory, M. BecquO\'el. 
Vegetable Pbys ... , M Georg .. Ville. 
Orgamc ChemlBtry, M Cbevreul 
Inorgamo CbemJBtry, M Fremy 
All lectu .... aM pubhc and /Tee I the tlme of the oom

mencement of the oourse and the programme being oottled 
each September, and subrmtted to the MInister of Public 
Instruct.on for InB approval. Each profe ... r @'lves 40 
lectures annually. The Iectu .... are followed by two olaBse .. 
first,tbe general pubhc (aud" .... 6 ..... 01 •• ), and, secondly, 
the studentl! of the Ecole N ormaIe Sup~neure of the thml 
yes> wbo must attend at 1_ two lectu ....... week 

The collectIons ate ennched bf exchanges, and there ia 
an elaborate system of dJBtnbutiug dupbcates from the 
collections not only to the IocaJ mU8eUJll8 .0 France and 
ber colomes, but also even to fo .... gu countnes. fins from 
th. rmneralogwa1 oollectlon 1,8OQ dUl'itostea We'" d ... 
tnbuted between 1860 and 1865,3,000 bemg stall retruned. 

I annex the budget for the Natural HJBtory Mooeum for 
the present year ,.... 

P"""Ol'NRL fr fr. 
Traltements de 16 profeaseurs, a 7,5OO1r - 120,000 

d.2 mattres de deesm, 112,000Ir. 5,000 
d'nn b.bhoth........ et d'Dn 

oous-b.bhoth....... _ 8,000 
d'un secrlta!re, agent COmJlt-

able - -'. 6,000 
de 19 ",des natursl18tea, de 

2,000 l4,000Ir.. • 67,000 
II do 3 gardea des galmea, de 

3,500Cr. B 4,OOOIr _ 11,500 
d'nn jardlmer-eu-chef - 4,IJO(I 
d.21 prl"...atenrs, de 1,600 

A 2,500Cr • • - 42,800 
de 20 employe., oontrolenr, 

chefd'ateher,jammJe]'8, m· 
, specteuro,de;50 A 3,000Ir. 38,4011 

GagJ!8 deB gens de ",,",co • - - 81,680 
--323,3M 

Indemmte. aur .. oyagenn natursIiJtea· - 25,'000 
MATEBlBL. 

Galertes, laboratotrea .. COUll, etc. .. • sa,jOO 
Jardm et serres • 65. WO 
Mensgene _ 75,0110 
Ateben et entretum • 32,800 
CbsuJl'age, 6c1all'age, et Inn dl1'l'" • W,500 
B.bhotlWque, fraJB de bnreau, et de 80lVlee 

inUneur - • 42,700 
-329,800 

Ir 678,1811 
"""'-= 



APPENDIX TO FOURTH REPORT. S3 

Tat> CONBBRVATOIRB DB. AR". lIT MtTIBRB. 
The CoDBelVatoU'e des Art. et MetIen 18 the carrymg out 

of an w.. of the illuamous Descartes. It IB not necessary 
to go mto ,ta ..... heat hIStory. I may oommODOO by statIng 
that m 1776, Va11C&neon foimed at the H6te! de Mortagne, 
Rue de Charonne, Faubourg Samt Antome, the first publre 
oollBct1on of machm .. , mstrumenta, and tool. destIned for 
the matmotlon of tho workmg claa... At hIS death he 
IeI't them to the Government of the Kmg (Low. XVlth), 
and 10 thlB oolleot1on wo have tho germ of tho ConaerY8-
toU'O. The legacy bang accepted by the Government tho 
H6tel de Mortagno w .. alBo purchased, and a oonservatot 
woo appomted to look after the colleot1on At the same 
tIme It w.. demded that aU mventors who for the futlU'O 
Dnght be recompensed by the natIon should be exEOOted 
to eDlloh the colleot1on M. de Vanderwonde woo chosen 
to be adnuwstrator and coUBervator of the new IDduetn&l 
muaeUD1l and from 1785 to 179.2 he had eDllched It by 
the acqUlBltIon of 500 new machlDes , 

ThellAwolutIon, whreh destroyed so much m France, woo 
of the greatest aasistance to the eonservatoU'O The LegIs
latIve Assembly hed created a OOmmIBSlon of mODllmenUl 
wh,ch was appomted to look after evcrytlung relatIng to 
8Cl8nCOB, arts, and trades. ThIS, however, they chd not da 
In 1793 the NatIonal ConventIon charged the Comnuttee 
of Pubho luatruotlon to undertake the work thus neglected. 
A temporary oommlBSlOn of arts was appolDted, eomposed 
of Vandermonde, Leroy, Conte, Beuve!ot, and Molard 
Afterwards the AbM GiegoU'O and the celebrated phys1ClBt, 
CharlBe, were memhers. More then 800 maolunes, mstru
menta, and the hke, were thus eolJected and phreed In the 
Hate! d'AIgwllon, Rue de l'Uruvemte. 

The alreedy acknowledged utIhty of the collectIOn 
founded by Vaucanson suggested that a smu1ar destlnatIan 
.hould be gIven to the oollectIon 10 the H6tel d' Alguillon ; 
Bnd a Decree of the ConventIon was obtalDed, whIch ruled 
that there should be formed at PBl'lS, under the name of 
•• Le Conservatoll'e des Arts et Metters,'J a publiC collectIon 
of machlDes, models, toola, descl'lptIons, and booke of every 
deSOl'lptIon of art Bnd trade, the conetructIon and the em
ployment of whreh were to be explaaned by three Demon
otrators attached to the estabhahuient, and a draughtSlnan 
woo al.o appomted. The ComlDlttee of Agnculture and 
Arts woo ohar~ed to arrange WIth the MIDlSter of Fmance 
.. to the localIty of the new ConservatoU'O • 

The estabhshment of thIS new mstItutIon was, however, 
delayed tor .ome tIme m .p,ta of many reports urgmg the 
neCOBSlty tor ,ts oompletIon. In ane of whICh I find the 
enunClBtIon of the pnnOlple, " II !aut leur !a". I>OIr plUB 
« ,u", RBlaut kur parler:' The present locahty, a.n ancient 
p1'10l'J'. was, however, at last chosen, and m the year 1808 
aU the mode1o and machmea belougInl! to the State, and 
exIStIng m the vanous oollectIon. to which I have referred, 
were tran.ferred to the new localIty, 10 wluch they were 
arranged m oeder to realJBe the mtentIon of foundmg 'B 
practIcal matructIon based upon the actual .... ng and ex
planatIon of tha obJecte oollected. 

In 1806 M. de Champa~y, the MlDlste. of the Interior, 
JlIIIled, m the Con.ervatoIrO, .. school for chIldren, wluoh 
soon became very tloun.hmg From 18\0 to 1811 thIS 
.ohool oontamed aoo stud.uta, who afterward. became 101Jllo 

Oll\clers ID the engIneers. employe. In the fortIfIcatIon 
branch of the army, studenta In the artIllery school, 
non.truotors of worlis, oluefa of work.hops, and the hke. 
M. Sohnelder woo one of thoo. cMdren 

In 1817 the oonoervatoIrO was re-orgaruaed. A sub
dU'Octo. was apPolDted and " counCIl woo created, oom
posed of ImentIllo men Bnd manufacturers, the functIon of 
whreh oounCll woo to adVlBO the adl1l1DlstratIon of the con
.. rvato.... The first catalo!!"e of the oonservatoll'O was 
pubhshed by the edVlBO of thlB counod 10 1818 

In 1819 " new lIne of usefulnBal was edded , it was made 
.. hIgh lohool of apphcatIon of lClentIfio knowledge to 
oommeroe and IDduatry, by meano of free pubho lnetruC
tIon. ThroB 0haU'a were appolDted of mechanIcs, ohe
~, and lndu&tnai economy. In 1829 a ohair of 
ohemlltry' applIed to the arts woo added. In 18J9 the 
number of 0haU'a woo mcrea.aed to 10 I the prol'eaaors 
Iormmg " oounCll, one of them hein~ chooen d_ 
under the tItle of .. ProfeasellJ'oAdm1Oiatrsteur," on the 
modelofthe Natural HIStory Museum. 

ThlO now orgBOlBBtIon gave " atrong impuloe to the 
instItutton. The .. hmg of aU the IClOnCOB applied to 
10duatry and the arts very rapIdly took .. lugh degree of 
development. Conlided to aClOntIllo men of the tlrat oeder, 
B s-t progreoo woo econ oboerved 10 aU bran.h .. of m
duatry I but thIS woo nat WIthout Ito drawbacks, lor when 
the I""lf<...... ..... appomted, tho ".",.".",.. .... were 
"bohahecl, and the teachmg '" .... went WIth them. M. 
Monn mformo me that, as .. matter of fIIot, the oerVlcea of 
the Demouatratora were never reqwred. 

J606o.-Rep. IV. 

1 thmk thIS hasty akctoli will be autliment to gIve ,. 
pneral ,dea of the growth of the lDOtltutIon untJIlt came 
roto the hands of ,ta preoent chatlngnJBhed chrector, 
Genem1 MmD, under whom It ha& become .. as u nmversally 
acknawledged, <lne of the moot lDlpOrtant establIshmenta to 
be found 10 France for sprea<hna: a knowledge of amenee 
amongot the workmg claas .. anel othera interested 10 the' 
arts and lnanufactu... -

.. ~h.~'::':'. :df!h~!U~cU! ..t present taught 'n thl. 

Geometry apphed to the Arts Prof ... or Colonel Lauasedat, 
.ucceaaor of the late M Ie Baron Ch DUpIn 

DOSOl'lptIve Geometry, Prof. Dela Gournene. 
MechamcaapphedtotheArts, .. 'fresca 
ClVlI ConstructIoDl - .. ,Euule Tre1at. 
PbySlCl apphed to the Arts Edmond Becquerel. 
General ChOlDlOtry, In ,ts 

relatIon. to Industry - .. Eug~ne Ptfugot 
Induat1'lal ChemJBtry -.. A Grrard. 
ChemJBtryapphed to dyeing, 

pottery, and glas. - .. De Luynes 
Agncultural Chennstry and 

ChelUlcal AnalySla .. Bouasmgault. 
AgncultlU'O -. .. Moll. 
Agncultural Work. and 

Rural EngIDOermg ,. Herve Mangon 
SplDDmg and WeaVlDg - .. Alean. 
Poht!cal Economy and In-

dustl'lal Leg1SIatIon - .. Wolowalu. 
Industnal and StatIetIcal 

Economy .. Jul",Bumt" 
In oeder to gIve an idea of the subjeeta treated lD these 

:~~:ppT:es~e~: t!:~!,,~mes of the lectures for 

Geomltne app/.qui • .... A.T/ •• 
1869-70 -G60met1'le de la spM... ConatruotloD et usage , 

du globe celeate Etude de. phenomen.. astronol1l1quea 
Inatmmenta d'observatIon. Mesure du tmnps Cadrsns 
.. laIres. ConstructIon d.. horlog.. et d .. chronometr •• 
CaiendrIer. Gmndeur et figure dela terre. D6tel'lmnatIon 
des pOSltlons geograpbiques Systeme memque 

1871-72 -Grandeur et figure de la terre Carte. geo
grapluqu... Etude de. formes generalas du terram. In
atrumenta de lever et de nlvellement. Cadastre. Travaux 
de _sement. Calcul d.. surfacea, dOl deblaJB, at des 
remblala 'l'rac6 de. routes, d .. canam<, et dOl .helUln. de 
fer. Tables et Instrumenta prop ... & abreger Ie. caloul. ' 

Glomltn. d .. ""'1't .... 
1869-70~Pnnml1" de lageomeme liOSOl'lptIve Method .. 

dOl projectIons Lignes droltes, plana, surfuces courb .. 
employe .. dana I .. arts ProjeotIons cotee.. Determma
tIon de. omb ... our I .. :figure. geometra\.. NotIon •• ur 
Ies surfaces regie.. et les surfac .. topographlques. 

1871-72 -ExphcatIon d.taillee des Mgle. de la perspec
tIve bneall'll et des trsoes geomemque. qu'elle e':lge Etude 
des offeta de perapeotlve. lnetrumente de perspectIve 
Tableaux courbes. PerspectIve des b ... rebel •• DecoratIOns 
tbe .. tra\es. PerspectIves rapId... • 

MI._que appl.quee aua: Art ••. 
1869-70.-MACHINB8 ). VAPEUR Proprietes des va

peurs. ProduotIon de la vapaur. Chaudierea & vapeur 
DlIpoSltIono ge,.eral .. des maohme.. Theone d .. machmes 
"vapeur Appareda de ch&tnbutIon. Calcul de. p,eces. 
Maclun .. "8ll' et "ga" Theol'le mecamque de la .haleur 

1871-72 -Prmmpes fondsmentaw< de la mecan'9uo; 
demonotratIon ratIonnelle et exp6nmentale de COB pnnClpBB. 
R.m.tancs dOl matenaox RAgI .. & lU'vre dan. I'etude do • 
questIons de mecamque l'ratIque Elfet utIle des machlD" 
Trsruport honzontal at vertical des fardeaux. Machme. 
induatnelles 

COft.t ..... _ """lea. 
1869-70 -MOYIINI DB LA CONSTRUCTION (SUJI.) ParolB -

hOrIzontal .. : planchers, voiltes. Combl.. CoUy.rturea 
Ecoulement des e&W< BaIns. C!6tlU'Oo mobdes. Rev~
menta dOl paro1I. F ... es Am'nagementa proprea au 
chaulfage et ,,1& ventilatIon. Transport et man12uvre de. 
mat.!nawt lurl ... han" .... 
• 1871-72.-Etude d .. Q6ments matene1a qui entrant dana 
• conetruotlon dOl Mdl.... RAgl .. re1atIves" leur emplol_ 
Exemp\eo et apphaatIono. 

PAynque tJpp/oqMo ..... A.rt •• 
1869-70.-PnnmpBB ~n6raux du degagement de I'Qeo. 

mmt.!. Apphc:atloDl ae l'eJ.eclnClt6 aux arts: pIles vol-

E 
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falqnea, bmnl!re ~Ieotriqne, gal98DOplaatnl.' dorme, t616-
graplue, horlog<l'18 "-que, ~ d·mm.otIon, .p" 
pareJIa .g_~queo. AotioDi ohnmqnee pIOdwtee 
JIll' la l.....rere, l'hotograplne., ' 

1871-72 -PrinClpe8 fondamenianx de la l'hysique Ap
pllC&ttOUll div ..... de la chalem; fOl'DJAtlon dee vapeurs; 
emplOl d. 10m force Qaatlque. IJ01IlOOII de chaleur et de 
frOId. chaufl'age. ventllatton Prodnotlon et propagation 
des son. Sourcea de IUIDl~re; ~c1atr&ge. anal;yse spectrale 
ConatnIotIon d .. matnImeDta d'optlqne. 

Ch ..... gtniralo dam lei rapporU ""ee Z'lftdustrit. 
1869-70 -M~taux. l'\'opri~ at extraction d .. m&ux 

uanela et de Ieura ocmpo.6.. Or. argent. plattne Art d. 
I'_yem d .. mattw d'or et d'argent, Mercure, CUlvre. 
plomb, antunome, bl8lDuth, t11aJ.n ... ZInC, alulDlruum. Fers, 
fonta et &Ole... ttude des pnJlClpaux alhagea employ6. 
daDO 1'lnduatne. 

1871-72 -1'MnoxMn.. g6n6raux de comh1I1lW1On at de 
dOOcmpo81tton Nmnenclature at notatton cmnuque. HIB
totre d~tatll6e de. corp. 8lmpl .. non m6talhquea et de leur. 
pnnClpalea ecm1nnai80D8. iuz atuJoaph6nqne. Eau 
Actd .. nun~raux .Ammon,iaque. ~taux usueJa. 

Cktmse Bpplsguie .. I' Ind .. ~. 
1869-70 -Soufre Phosphore. Carbone. Azote, Phoa

phatea. Potaaae, .. ude, chaud, magn~81e. Conservation 
de. bOlB F6ouleriea. Fabnoatton de 1& chaux at de 1'&Olde 
oarbomque. Sucrenea ,Flltrea-p...... Papetene. Aloool 
Amde ao6t1que .• c.!rn.e Blanc de Otn. ACide. ste&nque. 
~que et 0161qUe. Gao de la hOUl\le Epuration 
EolaJrag. 

1871-72.-Soufre et auI£ure de carbone. ACld. auIfonque. 
AClde chlorhydnque. Soude et eeIa de .onde. Chlornrea 
deecloranta et chloratea AClde bonque et borax. Potaa.e 
et .. 18 de potaa... Nltratee et &Olde mtnque. Chaux. 
cunenta, plAtrea. Alunune, alun.. aJ.UIDlmum. Combu ... 
tJblea artJliClela. Gaz d'klatrage. Pho.phore et aIlumett ... 

Cn ..... appl.qW .".., I~. de 14 T .... tur •• de 14 
C"' ..... que,.f d.la v.",. ..... . 

1869-;0.-Vorrene MBtlere. V1trdiabl... Dlfl'6rente. 
espece. de verra FabncatJon et -travatl du verre at du 
mota!, etc, Verrea ecJore. Gravure et I'emture sur verre 
Vltraux, C6ranuque. thil'6rentea.ortea de paten... Ms
ttero l"'!nu~ ... qm servent a 1 .. fabnquer 1'l-<!p.....tlon et 
travail des pM .. c6ranuque.. DOOcratlon des potene •• 

1871-72.-MatI~ ... prenu~r .. employ~es dansla compo
litlon de. verres at dan. la fabncatIon d .. poten.. Verr .. 
blaneo et oolor~.. PreparatIon, et travail dea thil'erentea 
.ortea de pltes c6ranuqu... Couleurs V1trdiabl... Emaux. 
DOOcratJoll de. v ...... et d .. paten... 

C/I.Jmie Au""ol. of Analg .. CMmiq"". 
1869-70 -De la ~ v~g&le. Engra'. at amende

menta. Di!veloPl'"""'nt et conetJtutlon des plantea Sub
stan ... aJ.unentaires. DemonstratIons ezp6nmentales d .. 
proe6d6s d'analyse 

1871-72_ - ConetJtutlon d.. substan... alimentmea. 
Ahmentallon de j'homme AltmentatJon et developp.ment 
du betau. De I'attnosphere J;)~monstratton d .. ploct!des 
d'anal;ys., Enmom~e 

Agriculture. 
1869-ib:- ContlnuatJon de 1'6tude- de 1& produotlon 

ammaJ..· Elevage tenne et emplot du cheval, Expo", do 
la produotlon ,ndnetne\le en agneulture dana ... rapport. 

. avec 10 eulture proprement ,mte Etude d .. a;ystemea de 
culture ' 

1871'::2 '::":Los eyotA,'" .. de culture, classement, analyse. 
at chOlX. Changement de systeme Los ..... Iemente. lois, 
conmtlons, et claslllfic.tlon Etude dea pnnClpanx ..... 10-
mente 

Tr""""" Agncolu tIf G8rM .&rd. 
1869-70 - ConatnIotIon at metallatnon d.. bAtuneote 

.",...ux Hab_ens et d6Pendances Logomente des 
ammaux. BltJmen1a pour la preparatton at Ja 8ODIIOl'V&tlon 
des ~ltea Chenuna rnraux; c1btmrea U8Ines agnocles 
EDmm -de quelques cultures an pomt de vue tin travad 
qn'e1les "",gent. , 

18i1-72 -Assaimaaement dn 001 .. d:tainage, tuyalll[ de 
dramage, ClJr&go dee conra d'eau. D ..... hementa; polders; 
colmatage. ExkutJon d .. travaux -de culture. Motenrs; 
Tlsva11X <lIP IIOt) Ja~; "barre .. It wpem, beraage, 

-twlage. 'SemuIIeII. 'B6eoHea; faucheo-.>JJIOIBIODIlBll. 

- , Filllfllnl., 'fioHge, 

1869-70 -Ol'lgm", oa.ratMreJI at propll~~' des sub. 
stances terl1les. -Fllature du cotoll. d" chanVl"l'l, du hn, 
du Jute, du cmna-grass, d.. I.,n .. , d .. 00''', et au ..... 
matiw anunal .. , pureo at m<!lang6ea. Mouhnage, reto .. 
dage, gUlpaRII at app~ d.. fils. Expo~ m6thod,quo lit 
d6tenmnatJon d.. ..aortunenta autumotJqu.. Am6nage-
menta des UBlDelh ' 

• 1871-72 -Snbs1anoes prop ... aux reutres,aux fila, .t oux 
stoWes en ginOral Filature, retol'llage et mculmage du 
ecton et dea dnveta v~g61aux, dn chanvre, du hn, du Jute, 
du chma-gr ... et autres d6bria d .. ttgea, feuilles, 6coree. et 
fnuts. .I..atnea, polls, duvets anIm&UL SOleI 'l'rans
fonn.bon. sp6ctal.. de la paille, du caoutchouc. Emploi 
d .. fils metalhqu88. 

~ ......... Pollhg .. If L{g1Jhotl Indus_II,. 
1869-70.-L'OOcnonue pobtIqu.; pnncip .. et ditlrution •• 

Labbertt!du travaIl Le capItal Lti propn6t6. L'a&socla
tJon. Rapport. entre lea entrepreneurs d'IDduatne.t lea 
onvn.... CorpomtJoDO. CoahtIona. 

'1871-72.-Fo.... produotlves TravaIl. IntelUgen ... 
Terre. CapItal. La p~ La porulatJon. Uepargno. 
L'6chauge. LolB qlll d6ternument I """",wement de la 
pIOduotlon La commeree. La monnate. La ooo~ratJoJl. 
L'aasomamon. La cretht.. I 

~DfUJm.~ IndllBfnelle If Stalw~q .. , 
, 1869-70.-NotJon. g'nOralea de geographIa phYIIqu. et 

commel'Ol&ie StatJ'que r&1JIonn~ dee mduotries agneole, 
nunOrale, manufacturillre, .t artllmqu.. Revue 6conomlqu. 
d.. pnnClp""" prodwl8 d. ... mduatn.. art.st.que, 
envt.agea lUX mvers pOInta de "". de la productIon. du 
commerce, et de 1& oonaommatlOn .. 

1871-72 -Not,on. g6n6rsI .. de giograph.e phy.ique et 
commerctal.. StatIStt'lue r&lSonn~ d .. mdum .. agncole, 
nun6ra1e at manufactnnm Revue 6conomlque dOl Jlnn
ctpOUX prodwta d. ... mduatn .. enV1ll&p;i. aux divers 
pomte ae vue de la prodnotlon du ecmm.... et de 10 
CODsommatlOn. 

Connected WIth the COJIlICl'VBtol1'8 and the macIunea m 
:mcwement 18 a GaltWU fl' BlIIPt!'I'If1UmtattOtJ, m whlcb vanoul 
expenmenta are undertaken for the dIll'erent depar1anenta of 
the Gl>vernment. and aJ.oo for mmVJdua18 on machIn .. of 
new con_on whIch are requtred to be exammed. 
Statements of the reau/te of the expenments mad. for the 
greater part m the/menee of the Inventors themselv ... are 
at once pnnted an publIshed. Thle branch of tho useful
ness of the Conservateue ,. bClng rapIdlJ expanded, Up to 
1864 more than 200 mv_gatJoDi of tbJB kInd had boon 
!Dade for the Go_ment, and fo. InmVJdual8, and no 
obJectJon had been taken to the reeulta obtained In any_o, 
wlneh 18 beld by the dtreetor very JUstly to prove the ..... 
and lha .mpartJallty WIth whIch thO)' are ... nduoted 1 
should add that In the 0&10 of eXpennlOnta OII1'I'Ied on for 
mmVldnals the work,. done gratuitoualy by the.ofli.... of 
tho conaervato11'O, exoeptJog. of course. the neceasary ""
penoea mcurred m settJngupand dJBmantbng theapparatuo, 

Tho con .. rvatollO 18 aJ.oo the office fm the French stand
ards, Bnd any upenmente connected therewtth are 00Ilr 
dueted gratmtoualy by the oilicmt of the establ1Bhment. • 

It 18 found that no very great sum of monO)' ,. reqUI81te to 
feed the collections. the mumlicence of Frenoh and fOlOlgR 
JIII>IIufaeturers 18 perpe/;ually creattng an 1011ux- of nOW 

-obJeetB, whlch perhaps ,. not aJ.together dmntereoted. 
As ,. the 0&10 WIth ..n the other .... nttlie estabhahlnentB 

of F_ there 18 a .pemaI statement ~ven of the work 
done every year. Thl8 pubbcatwn lB entitled .. AmuJ/u du 
COMertJatqwe," and contalns a statement of all the SCJeJJtrlic 
and techmcal reaearcheo and operatloDO condneted 10 the 

esta.Jh~":'ll-:'Ons are, a& far at po ... o!e, _nged in ~ 
followmg groups =-

Inetntmentarelattng to WCIghmgand measunag, geology, 
topography, and ho .. logy Th ... a", on the ground ll00r 
OD tho north .,do. 

On the sonth lillie we lind, metallurgwal ~ .. , 
galien .. connected WIth epmmng and weaVIDg. cfymng 10 

pnnttng, agneulture, and macInn .. In movement 
On the met 1100r on the north IWIe are the hydnmbe 

macIunea, Clvtl oonatnIetIOne, geometrIcal modeIi. apect
mens of glase work andrroelam, chenucal product., pnnt
mg. exemph6oatJODI 0 the vanoDI ...... ngementfJ lor 
wannmg and hghtIog, and a most vaIoable eollectwn of _of_ and opttco. 

On the aouth IWIe .... steam engmea, machtne too,", 
ape<mIOIIB of the vanODl arrangementa DIed at men ID.4..-. apparatus for the otndyof konetnaltco" phy....., 
mechamcs, and m.otrnmente PI pbyOl"", 



To gi~ &D ld .... <JII theilOmplsflenos8'cf flhese ool!ectlOus, 
and of the extreme valull of thQJD,. espemally to thOle wh .. 
may be engaged m teachIng, 0' ..i app!ymg .... ntrlic 
pntlClplea to the varJOUS mdustn .. , 1 ventnrp to lay beto." 
the COJDD]1S81on.some ~ from the ~ogus:-

OPTICS. 

&. CalDptngu& 

I, ~ D""" IIlU'OIrII cyhndnques, aooompagnt!s d'UD. ,:,,1-
lectwn de de8ll1llB d'anamo'l'hoses sur carton. 

3.4.6,6.7, B,9, 10. Hwt IDlr01l'8 metoJ.hqu .. U'acettes. 
11 Maou metoJ.hque oonvexe. , 
12. Grend 1IlU'O" concave en m~ 
13. M ..... monte en a.rgent, pour t'a!re yo .. I'inteneur de 

la bouche (brevet de Ma.rmont) 
15 Jl ..... ~ de 3"'.87, toJle ,pemte en blanc, tendue sur 

~6.IBGrend mn en toJle blanche .,..., sur rouleau. 
17. Grend porte-IUIIlI~re ou r6llecteur ~ lDIrO .. plan en 

m~te\, de 0 -33 sur 0 "22, avee monvement de rototion. , 
18. Re~ecteur, <!ga1ement a IDlrO" plan en m~, dJa. 

m~O"l1. " 
19 Reflooteur a DlIro .. de m~ qw, S8JlII at.. m11 pM un 

mou;ement d'horlo~e1'l., pent t'a!re foncli1on d'Mhostat ' 
20 H~ostat d •• Grev .. "nd, 8&ns horloge, moomplet 
21 Reflectenr en m~, pour chombre ObBcure. 
22. H~ostat de's Grevesand, avec .on horloge 6quato. 

1'I"le •• U1vant CharI .. 
23. H~ostat de J -T. S'Jlberrnann, p"" Soled. 
24 Tuyaux. diaphragm .. , verre., d~pendant de tWf6-

rente appa.rells' ' • 
25 Muolr plan en m6te1, de <l"'.l6 Bur ()1o.19. monre en 

cU2';fe Muoir plan Oll'ClUla1re, de ()1o.n. to'umant dans sa 
bordure en cwvre. 

27. M ..... CIl'C1IlaIre en glace, pouvant toumer Bur Bon 
support ' 

28. Mirou conca1e de ()1o.ll de cham, tournant sur ~on, 
axe I I 

29. Grand lIIlI'O" plan en m6te1, hauteur ()10 69, largeur 
()10 49. dans un cadre 

30. M ..... de metal, A ilIces ooncave et oonvexe, sur Bon' 
pled, dl&m ()10.55 

31 M ... ll' de mete1, a &ceo conMve et convexe •• ur Bon 
pled. diam ()10 41, 

32 MIrOu concave AlIglaJB. de ()10 35 de cham. .ur 8011. 
pled { I 

33 MtrOll' oonvexe de memo cham~tre •• ur .on pled 
34 MIrOlr de Buff ... , oompc •• d. 4l! pettte WirOll'B plans, 

avec son pled. 
J5 MI1'Olr a foyer venable, de Buff", form. de 16 glace. 

lIIobllss ' ' 
36 M ... u, a &cettss morust .. s dan. une aoneaVlte. sur 

Bon"ped. , p 

37. M ..... cyhndrique concave. 
38. MtrOll' oyhndrujue oonvexe 
39. M ..... cyhndrlque. aveo desBins d·anamorpho ... 
.0. MtrOIr oomque, aveo d08Blna d·anamorphos .. 
41 M ..... pnsmanque. aveo d08BlnB d'anamorpho... , 
42, 43. Dsux IDtr01rB en fol'1De de pymnnde. aveo dOl!llllS 

cl·anamorph..... • 
44. MIrOU! convexe A ch.x-neur Iacettes 
45. M ..... no ... plan 
46.1 C1vmot portent 1IIIe tolls pemte en blanc 
47 Tabl.u perspecli1f. sur plan obhque. 
4l!,49. Dewt autres tableaw: semblables 
50. MlrOU' concave AnglaJB, de ()10.58, tournant sur son 

pled , ' 
'51 MilO" convex. de meme dIamat... sans Pled 
52 M ..... conv""e de 0". 36. 
,53. Appared pour vermer Ie p&ra1J~. d.. faoes" des 

1IlU'01l'8 
54. Appa.re!ls pour les ""pinen ... sur lea 1018 de la N

flenoa et do la roII'raotton, ofe J -T Stlbermann, pM Soletl 
Ii5 M ..... pa.rabobque en cmvre ""gente, pouvant .·meh

ner a volonttSJ a.veo sa llmlpe. 
66 MlrOlr en &Cler poh. 
57.58 Dew: IDIrOIrII ooncaves, en ve ... ~tom~, de 0'" 58 

de dumtetre > 

59 Mlrotr conca ... sur pied 
60 Grand mtrO .. reftecteur en owvre. 
61 Lanterne A lamr de Caroel pour I .. expe1'len ... 

d'OPllquo, pM M. SoleI, • 

b. Dtoplnqtle 
I. Cu .. en glace tertmno. par deux verres, l'un oon

ca .... I·,r.utre oon_ .. pal! les expenen ... sur la roII'raotton. 
2 Cuve en glaoe , 
3. Cuve en glace 

4 Cercle de cuiVltl f!l8Ii~.-1IW> ullctrep~aveo V1B • 
caler, "", pos&DI; dan. Ja,- pze.edente. - • 

5. PcIi1te lentUe ;., """"Bur Pled, , -
,6. Grande lenttlle a .. u, EIUr pled. 
7. LentJ!le .. eau de ()10.22. dana BOll. cerol. en owvre. 
8 Pettte lentJ!le .. eau dans un cadre. 

> 10 ' Lantille ooncave de {)IL.12. montee. 
II LentJ!le concave de ()10.8, montee 
12. 33,14. 'l'ro18loupes, de cltvers foy ..... ur leurs plods 
15,16. Dewo:1entJ!1eamontees,l'une oonvoxe, rautre oon-

cave; foyer de ()10 33 
1.7 Bolte contenant> trente _ con_ .. de cltver. 

foy .... depws <l'" 33, jusqu'~ 3".33, montee en hol8, pour 
la d6monstmnoD des propn6tt!s des foy .... SlIDpl.. et oom-

po~fi.'v_ 0011"""" de 1".11 de fayer, mont<! dimS un 
mn. 

19. LentJ!le de 0" 25 de cham., aveo gu.1'Idon, 
20. ParalJ.~plpMe de glace 
21. Prtame oomque. mont<! EIUr pted. 
22. Verre rO£rmgent de fomne comque. 
23. Verre r<!frmgent en forme de pyremlde. 
24. PolyMre de ftmt-glass, cltt mult"lumt. 
25. Reservoll' d'eau pour lea experlOllOOS de .o£rr.cIi1on 

dans I .. grand .. cuves 
26. Appa.reJ! de M. Co1ladoll.lI0ur l'expOnenoe dela veme 

flwde. 
27 Loupe montee en clome. 
29 Apperetl pour mesurer la dlBtance focale des lentillei 

et de. IDlro .... phmqu ... d" J ·T. SJlbermann, pM SoleJ!. 
29 Une Fnde lentJ!le de Fresnel, iI> quatre anneaux, 

a\"cc son pa.tin, pBll' M Franc;olS' 4 

3(» Deux lentJ!lea ardentes aoooupl .... 
31 LentJ!le de ()10' .13 d. foyer, pour Ja projecli1on du 

spectre sowre. 
32 Preunm 1entJ!le de Jlresnel, clon.strw.to BODB 8& d ...... 

non unmediate pa.r SoleJ!, donn.. par l' Acad6Dl1e des> 
SCleDCeS. ' t ~ pP, \ 

33. Trente.quatre Pleoes montles aveo fi1s de oou1euri 
pour re,Pri!senter la marche d .. rayons de I~re dan. I .. 
dIver. instrumente d'opt!que 

J4 Appa.reJ! pour la mesure des mcltc.. de ftfractton. 
aocusant une deVlanon de 10 second ... pM MM Brunner 
fre .... 

35 Appereil pour Ia. mesure d.. mchoes de refractfon a 
chlfhentos temp.retures. et pour lea rat .. ultra-Vlolettes, 
pa.r MM Brunner rre ... 

c. Ckromalaque 
1. App&reJ! d. sept pettte DlIro1l'8 plans. 
2 Quatre an~enB obJectd's astronOlDlqueo, a tres-Iongs 

foyers, de 23 A 27.metr .. , clont deux d. Campam 
3. 4 Deux pnsmos ~qwlatt!raux. dQ jUnt-glass anglais. 

touma.nt sur leur u e., f 

5, 6. Deux prISm .. semblabl.. ' . ' 
7. PnIHlll> 6qwlatt!ra1 de flmt-glaos. tournant sur BOn ... e. 
8. l'rtsme eqwlatemJ de ftmt-glasso. 
9 Prtsme de flmt·glass fran~ 
10 Pnome eqwlateral de llmt-glasB. aveo' b .... pohe, sur 

son_pled· > 

11 12 Deux pnomos d. Ilmt·glass. a section recten'gu. 
me, poba sur leurs bues, sur leur pIed. 

13. 14 Deux pcli1te p1'lSlDOS .... Im .... ur leur Pled, 
15 Polypr1SlllOB .uperpo •••• de sept manw rOfrangtbles 

chlfhentes. 
16.17 Deux prISm .. de crtste1 d. roche, sur leurs ptods. 
lB. l'rtsme scaJme, en verre colore, sur pled 
19 Prunne a angle VMl&ble, en ftmt-gl8so chasporametre 

de Rochon 
20 Prtsmeo A angle venable, en vo... de SIWlt-Gobam 

dl&BporamMre, de Rochon " 
21. Pnome a angle V&rI&ble. pour I'eau, aveo &rc gradue, 

sur son plOd. 
22 Prtsme a angle V&rI&b1e, pour I'eau, avec deux 

glaces a sur&ces parall~ et avec pnsme achromatJBant. ' 
de N&ll'De 

23 Grand pnsme d'eau, 6quilatemJ 
24 Grand pnome .. _on rectengulalre 
25. 26. Deux pnsmeo d'eau, 6qnJ!ateraux 
27. 28 Deux polypnsmes .. hqwdes, a auges p&ra1J~ 
29. Grand pnsm. a .... d'Hawksbee, a _on reotengu. 

latr~. P!!:"d~l:'erdltre, mon~ 
31. Grand pnome en verre ~ toumant dans nne 

chape, avec pted. 
32 App&reJ! achromafaque d. Dollond. a tro18 prISlIlOII 

ado.... • 
33. Ap~ achromafaque, a deu pnomes, pM CaUchoiJ. 
34 Petit prmme d'ambre. 
35 Sill: verres plans, oolore., tournant dans leur chape 

pour la reoompos1non d. la luuue .... 

E2 
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36. SiJ: _ de eouIeul da.ua leur chapa 
37.38. Deur dbJectIfa achromatJq..... DOll _u., l 

deux m l trol8 _ pour Ia do!moJuitratlOll. 
39 ObJtctlf acluomatJqu.. dwn. 0-.6. t'oJa- 0- 11. 

pouvant prendre tuuteo lee mclmal8OllII. 
40. Tube pour I. I!"" mtmu:. 
41. Appe.!ell pour Ie demonstratton dOl effete d'oppoBlttUll 

d .. coul ...... d'aprM M. CbOVl'OUi. 
42 Pneme cret1X, mon~ pour I. aull\ue d. _bon. 
43. Speet!e oolaue de Fraueabolf ... deeam' lUI' gleco, par 

M L UUplD. 
45 Lentille d18pOllk pour montrer I'aberration de .0-

tiangJbih~ par M. J Duboooq 
46 Pname en SlOt blanc, OOU_ par M J. Duboocq. 
47. Pnsme chspo.e pour ....... Ie .... mpo.ltton d. Ie 

IU11ll~re par uue lentille cylmdnque, par M. I. Duboaoq. 
48 LOnttpnBme. 
49 Appe.!ell a deux pnsm... pour hqu.des, a angle 

...... able 
50 Pnames ayant Berri a &w.. I.. inwOOl de rHrac

tlon. donn •• par M. Baille (Comptes rendua del' Acad'uue, 
1865) 

51 Pbotograplue du Bpectre BOleire, par M. Rntberford 
1863). donn," par Iw 

d. V ...... 
I <EiI artlfiClel, pour Ie demouatratton des Il&uaes du 

myop.sme et du p .... byttome 
2. AIlIItoIDlO de 1'",,1, par Pmson. p,~ en C11'O oolom 
3 Pre.. de Pmoon pour Ie meme objet. 
4. Al'pared a rou .. dentofeo pour fal ... mouvoir d.. dta-

ques. dlVereement colore., pour Ie mOleng. des couleun. 
5. Tro .. appareds de de Haldat pour Ie VlBlon. 
6 Quatre verreo de chromatropes. pour proJectton. 
7. Appe.!ell d' Anne pour Ie pen.otanoe d .. unag .. IUDll. 

neu ... our Ie ..ottn" ~ M J, Dubocq. 
8 Appared pour I &de d .. rayons lumineur dans l·mll. 

par Mmllo Veuve Bertaud 

·e.IMt....",...,.tl·apti'I"'" 

1 Verne 'Bole formant lunette 
2 Deux loupes de botamste • 
..3. Pettts lDlcro8COpeo Bnnpl .. pour 1 .. botamateo 
4 Cbambre n01l'O a dowlle con.qu .. avec gleoe lD1Cl'Ome. 

tnque. 
5 Chambre nol1'O a double doutlle oon.qu .. avec ocuIal1'O 

de om 22 de foy ... 
6 Chambre n01l'O a pmme mobde 
7. Chambre notre d.to a portralt. 
8 Cltambre n01l'O analogo. a la p .... dente 
9 Chambre nOtre avec ........ pour d .... ner d. payaage. 
10 Chambre nOtre. adeptofe a nn 'VOlet. 
11 Beran etrenlaue en glace depoh .. DlObtlelUl' .on Pled, 

chametre 0" 89. 
12 Ec.an lembleble au precedent. de 0- 35 d. diamMre. 
13. Instrument pour Ie dimonstratlon genOmie d. 1'0XlB

tence des foyers d .. verreo et del'effet des lunmteB 8lIIlpleo 
et composee8 • 

14 Ban. de IUlDlere. d,t bane de Newton. wm Bur nne 
longenr de 2 metres 

15. Petite opttque a nnroIr, Bur Bon pied 
17 Opttque de Jour, 00 a reftenon. 
18. Grande opttqne de no.t. de Chari ... 
19 D~ meubles eontenant quaraote dOBBmI onginaur. 

.. la gonache et a l'aquarelleojl&1'leo pemtres Gaudat, Prevot, 
Dunouy, ValenmounOB et Boltard. pour ........ &or dour 
opttqueo prec€denteo. 

21. Megaacope acluomattque de Chari .. 
22 MOgascope luoemal, ou Ianterne m&glQ1fe 
24. Lanterne m&glqoe, r....ant fonotton d. lDlcroBOOpe 

locernal tranaparent 
24. Grand nncroaoopo lucernal, pour I .. objet. opaqn .. 

et tran.parent., mochfti! par Chari ... 
25. Pettte bolte de porte.obJOtB d_eo a co miCl'OllCOpe. 
26 Grand lDlCl'OllCOpe .. laue, de Martm. 
27. MICI'OIICOpa 10laire, awe toyaux m ........ 
26. M.Cl'OBCOpe .. laue de Dolloud 
29 M.croscope .. laue de Dollond, pouvant........ de 

lDl ...... COpe 8lIIlpl. • 
30. M_pa anglal8 d. Shnttleworth, dana ... bolte, 

awe sea IDlCl'Ometres. 
31 M ........ pe de Delleharre, dans _ bolte ..... PlOOe 

_ adWttonnell .. m denx lDlcromOtrea en pelnre d'Olguon 
31 PotU IDlCroBCOpe Olmpl .. oon_ un oharaul"" dB 

BrOstl 
33,..Ancien lDlcroecope de Campam. 
M. M.croscope de Chari ... avec ... ........"..., 
.is Ph~~ de M Poudlet pour Ie lfl'OB01BII"D1ent d .. 

Innmteo. 

36. Colleotion de 50 pn\paratiUllI ml""""";ques bani. 
parente., a .... porio-bqw<hio, pour I.. mlllBoiroa at leo m. a-. par M. Bourgogue. 

37. CollecttoD de 25 olchanttllollll de ttmla WveN. _. 
verts de lemell .. mm .... par M. Bourgogue. 

38. Porte-lulDl.... aveo ... IIOOOIIIOlreII pour proJeter I. 
pbenom9OB d. poilmsatlon at de donble rOfraotion. ... , au 
..led, 100t a la Iwmere artlSmelle. d. M. Soled. 

39 Gomometro de M Babmet. 
40. Goniom~tre de Chari ... 
41. M.crooeope acluomabqu., Bvee _gomometre. de M. 

Brunner. et garmttll'O de ......... de M Nachet. 
42 Chambre nol1'O a pmme, 00 proDOP'OOOOpa. DlOnU. 

III1r OD volm de Ie galeno. 
43 Longu .. vueen_n.-Voir F 0.18. 
44. Kale.doooopa. 
45. Chambre claue de M Soled. 
46. Photometre d. M. Powll.t, pour mesurer l'mten.,tt! 

de la luuuOre des oorp! 001_. ' 
47. M.oroaoopa angl .... a .... veneo d. rechange 
48. sUreoocopa. avec 4preuveo onr verre. doun6 par M. 

Duboacq 
49 Stereoscope' lunettes, aVIII IIX 6prenvea, donn6 par 

M Duboooq 
50. MlCl'OBOOpO acluomattqu .. par M. G90rgeo Ober

hauaeo. 
51 M.Cl'OBOOp8, solaire de M. C. Chevaher. aVIII 

IDlcrometre 
62. Mlcroacop. aeluomattque de G_g ... par Maillard 
53 Trente-m: prep_ons lDl ....... plques. par M. 

Bonrbou ... 
54. Dou .. tableaux de tantaomagono Innpl .. 
56. Tre,&o tableaur de fantaomagone. 1 I11OUVOInenta 

ordlll&lreo 
66. HUlt tableaur de llII1taBmagor,. a /llouvementa 

oomJlhqueo 
h7 DogoerrOotype de voyag .. d. M. Clerget 
58 Grand dagu ...... typ •• par M. Lerebouu. 
59. ObJeettf double. pour daguerrOOtype, donn' par M. 

J"""n. 
60. Photom~tre de M. Babinet. p&1' M J Duboaoq. 
61. Collectton d''Preuveo pbotogropluqu ... pour projec-

tIona .. 
62. Collectton d'objeto DUC1'OtICOp.qnes d·hlBtotre nato-

lelle. 
63. SIX ru .. fondantes, pour proJection •• 
64. Appared de prOJectton pour pht!naluottcope. 
66. Quatre tableeur pour I'appaled m.dOlmo 
66 Jen de lentJlleo acluomatiqu .. , pour Ie microaeope 

.01 ...... 
67. Spkimen d'krittll'O lDlcroooopiqn .. par G Vroment. 
68. Pname de Ihot-glesB pour Ie redreosinent desunag ... 

par Pl'OJectton, par M I. Duboaoq 
69. Collectton de vu .. photograpluques. pour projec

tionB. par M J. Duboooq. 
70 Tete de fantoamagone. pour projectton. per M. J. 

Duboocq. 
71. Quatorze tableaux de 'anteamagone. pour proj ..... 

ttons. par M J DobOBcq 
72 Lunette photom~ de M E. Becquerel, par M. 

J IJoboacq 
73 Nenf tableau de fantaomagon .. _lUI 111ODvement, 

per M J. Dnboaoq 
M 71' g:: tableaur de fantoamagone, a I11ODvement. per 

76 Ap;::I pour I·agra.nwasement des epren_ photo
gr&J>luqnes. par M J Duboscq 

76 Spectroscope a ""'pnom" pour 1'0t0de de Ia compo-
Olbon de Ie 10m ..... par M I. DuboBcq 

77. Photometro de M. E. Becqnerel, par M. J Duboooq. 
78 M.Cl'OBOOpa bmocnlatro, de Slnttb Beck et Beck. 
79 Al~bo ... pe par M Pontt. de Ven ... 
SO. Collectton de vu .. tranaparenteo par M. Ponti, de 

V_ 
81. Colleetton de vnes no .... par M Ponti. d. Ven .... 
84 Grande lentllle, pour projectton. par M. J. Duboooq. 
85 MlCrOIICOpa anClO1l dti Ch. ChevalIer ...... verres de 

rechang< m pname redreoaeur 
86. Mrerom~. avec WVlBlOll do l de ~ en 100 

putt ... 
87. Colleetton de 60 prOparattons 1IUCrOBCOplqne&. par 

Pntobard 
88 Colleetton de 70 prOparattona 1l1Ie!OBCC>piqn par 

Bourgogne 
89. Support pour projeetton, __ IIl/l'DIl'mobile" par M. 

J. Duboscq 
90. Mu:roooope 8lIIlpie a pmce eentree. par la Soma.! 

GenOVOIse. 
91 MI""""""IIO compose et ... ...........u.., per Ia SocWt;t 

Genevo,.. 



APPENDIlii TO FOURTH REPORT. 3'1 

92 Grand appa",,,r photograpbiqut, avec d.ux' objeotU's 
de om. 90 de foyer, par M. Lebrun. ''':'' : 

f, In/eif.,. ....... 

1 Couverele de DlIrOlr pour lea expenen ... de drlI'rac. 
tlon. • " 

1I. Apparet! pour I .. anneau" 0010 .... , par Solei! 
3. Apperet! POUl'lea &nneaux oolore., par Id 
4 Apj>&ret! pour lea anne&ux 0010 .... , par Id. 
5 Apparet! pour lea anneaux oolor6&, par Id. 
6. Apparel! pour I .. anneaux 0010 .... , par Id. 
7, S. Deux pet.ts lDll'O.rs epalS, monte. en cwvre, pour 

I .. expel'lenoes sur lea anneaux 0010..... • 
9. Grand bane en fe, pour I .. expel'len ... our la dIftrac.. 

tlon, our lea mterferen... et sur la poia1'lBatlOn, avec I .. 
dlS/i:SlttOns de MM. FrBBnel, Arago. Babl'1et, Powllet, et 

SClcf.e~ll:t.od de .6&eaux' de Schwerd,' Be montant sur 
I'af' parell p .... d.nt. 

I. Quatre lames min ... Ol'lstalhnes, d'epa18S0111' cietrnm
n.... .. montant sur lea oupports de I'apparel! pr606d.nt, 
parSolmL 

Ill. Appareil de Freoue1, ~ deux mirol1'll, disposi suivant 
lea ,nwoattoDB de L. Foucault, pour prodwre des retards ou 
des avances dans lea ondes, par M Dubos"'l (eet apparet! 
Be monte sur un SUP)!ort de bane d. wll'raction PG. f. 9 ) 

13. Appareil d. dilirs.ctaon, par M Ch Chevaher 
14. Deux mod~l.s en plAtre, de M Eng.l, Iqlesentsnt 

l'ondelUD\lneuse de Fresn.l, donn6& par M. Vattomare. 
16. R6seau orolSe pour I. spaetre. ' . 
IG Surfaoe des ond .. IUD\In.u .... d'apre. Fresnel, modele 

donne par M. de Samt-Venant. 
17 Surl' .... d .. ondeolummeuseo, d'&preB FteBlIel, D&ppe 

inte1'leure" modMe d~n~e par I~ ~~me , 

g. Polansahon. 

I. Lunette ~ pl'lSlDe de Rochon, par PUtolS 
1/ Pmme bldfnngent monte. , , 
3. Apparet! pour I .. expe1'lOn'" .ur la refractIOn oomque 

• 4. CyanomOtre d'Arsgo, par Solell ~V01r PH g.1 
6 SOlxante-neuf cmtaux et objets pour 1& proJectton dea 

phOnom.nea de P-0lal'loatton, par Soled. • 
6. Apparel! d analyse de Norrenb""g. par Solei! .. 
7 Apparel! d analY"" d'AIDlCI, par Solei!. 
S Apparetl de Soled pour 1& meoure de. ""es. 
9 Rhombolde de spath d·1sland •• 
10 Deux grande. plaqu .. de tourmahne, para11I!lOII ~ l'""e 

et oollw sur V8l'l'U. f I 1 

11. Pl'lome. de cmotal de lOoh" enfume, teill~ parallel ... 
ment ~ I'""e , 

12 Pmme de ..... tal de loche perpenwoulaue a l'ue. 
13. Pl'lsme de verre nOIr. , 
14. Pl'lsme de verre enfum6. 
16. Apparell pour I'analyse des liquideo par la IUDll~re 

poiarJ.6e, par Solei!. ' "', 
IG. AppareJ!' propre II: demontrer 1811 &ottODB du meg

n6t1ome Bur lalulll1~re polal'l'e. et our 1811 dtlferente corp., par 
M. Ruhmkorll'. , 

17. Apparel!s • dewt tourmalin .. , pour I .. expe1'lOn ... 
Bur I'absorptton de la IUD\I~re. 

IS. 19. Deux plaqu .. de quart.. deux rotations, l'une 
natureUe et I'autre compo .. e, de Solei!. 

20. P)aq.ue de quarto I!'auche avec plage droit, et une 
plaque droIt ave. ploge no ... de Solei!. 

21. Plaque de quart. DlInoe, gauohe. 
2'1. Plaque de quart. parrallM& a: 1'""e, d. 1 DlIlhm. 

d'epalB.eur. par Solei! 
23. Deux plaqu .. de qoart.. 
24. Deux pi&ques de quart., JI1'1Bmatiques. du m~me 

Bongle, pour prodwre ensemble une epa1BBeur V81'l&ble 
26. Polariooope d' Arago. aveo &dwtlon d'un cadran 

wvi.~, par Soleil.~Volr PH. g \I 
26. Apparel! pour lea oouleurs eompllment&1reo, d' Arago. 
27. PrlSme. pour la d6mor1Stretion de ]a. double r6freo. 

tlon, de Solei!. 
2S. Marceau de crown-glaoo de GUinant. ' 
29. 30. PiaquOll de lhnt-giasa et de erown-giasa, de Saint

GobalD. 
w!~ !l'= de M. HOIOehel pour 1& poia1'lBation par leo 

32 Appareil pour trou_ I'&ngle de poia1'lBation des 
petites surl'aoeo p1anOll. 

1I3 Oollectton de 70 polyOdrea on boll, mwquant I .. 
Ih .. ,... lI>rmeo Cl'lBtalhn .. , donne. par Muloye 

85. Ap!,",reI! de Far&day, iI qutre Qectro-aunante, pour 
montrer laotlon de I'Qeet1'!clte sur la IUlDlbre. 

36. Apparel! pour 10 proJectton d .. ooulOlUll oomplelllll1l
"" .... parM Solei! 

87. AjlPMSll. de Savart pour 10 projection des hyperboles, 
par Solei!. 

38l P1nee de FrOIInel pOiif'ill double refracttott d\l verre 
l"'r rompreoOlon, par Sol~.. .. 

39. Appared d. M Guerard, compose d'une pyramide eli 
d'nn cOne en verre DOll', teille eouo I'angle de poia1'lBation, 
par Solei! ' , , 

40 Apparel! de Muller, pour I .. annea= oclore. ~ 
polarisation, par Soletl ' , , 

41 AppareJ! pour montrer ]a. double rOfractton d. la 
tourmaline. par Solei! 

42 AppareJi pou.la projectton des Ol'lStaux par 1& IUD\I~ 
poIamee, par M Dubo.cq. 

43. P1'lOme de Nlocl, de ()o> 34, par Bertoud. 
44. Deux pmmeo de Ol'lOtel de roche, par Bertoud 

h. Phosphorescence. 
1 Grand apparel! a tubes, J'Our 1& phosphorOllCOnce; d~ 

M Ed Becquerel. par M. Rubmkorf 
l! Grandpboophoro.oopeen bOI. nOIr,avecrouead'engre

n&ge, d. M Ed Becquere1 ~ M Dubo.eq 
& Phoophoroooope de if Ed Bequ.rel, grand modMa; 

monte sur un support ~ V1S c&lontes, pel M Dubosq 
6. Phoopboroooope de M. Ed. Becquere1, par Ii. 

Dubo.eq 
6 Tablesu au .ulfate de qumlDO, pour l'expel'lenoe de 

pbp.phore.oenoe, de Stok •• 

ELECTRO .. CHEMISTRY .. 

&. Galoanopum.., etc 
1'. Aug. pourla galvenoplaetlO. , 
2. ;\ppared de Boquillon 
3 D6pOte galvenopiaottqae. donnis par Boqwllon. 
4 Epreuv .. d. galvanoplaotte' .xicuteea et donn6s par 

M Gueyton ' 
6 Deux apparel!s de M Ruolz. en poroe1ame, gamlS de 

leurs aectrod .. et dondueteuro, par M Bourbou.e 
G. Buste de Volta en galvanopiaotte. execut .. et donne 

par M Gueyton 
7. Quatre tableaux de speCImenS de gaJvenoplaot.e J,>leme. 

executes et donn6& par MM Chnetoll. et Cle ' 
8 PreID1~1'8 o!preuve do galvanoplaotte, execut6e por M, 

de Jacob •• donno!e par lUI ' 

TELEGRAPHY'. 

a Tetegf'opk •• ophque. 
1. TelOgrsphe de Bregnet et Bettoncom. 

b. Tfllg.apk •• (I.clnque. 
1 TliMgraphe <!Iect1'lquo, systeme de M. Wheatstone, en 

deux partte. 
1I Telegraph. <!Iectrique, .y.t~me d. M DUJardtn, par 

G Froment , 
3. Telegraphe <!Ieetnque .. pinceau et crayon, avec .on 

wanopharo ou mempulateur, d. G Froment. , 
4. Mod~le de tellgraphe eleet1'!que eC1'lvant, avec tous 100 

...... 01r8& et moyens de demonetratlon, d .. M. Pqwllet, 
par G. Froman\, , , 

6. Modelede telegr..phe electrlque. ,y.~m"deA Foy. 
6 Grande mod~l. de telegraphe, pour la demonetratlon 

par M Bregnet. 
7. Tendeur POUl' iUs tollOgrapluque.. ' 
8. Mod~l. de poteeu tel6graphlqu .. avec planchetto d. 

rechange pour l'l.olement d .. filo 
9. TelOgrephe .. lettrOll. pettt mod~le, et mampulatour, 

par M Bregnet. 
10. Sonnmo, averttsseur, par M Brlgnet 
11. Modble de telegraphe eleetrlqu .. par M Ruhmkorl' 
12 TeIegraphe magnew.electrlqu.. p&r M George 

Henley 
13. T<!Iligraphe eleetrlqae, OY~1Il8 Morse, par M. 

Brlgnet 
14 T<!Iegraphe <!Ieetnque md.quant Ie paoaage des tram. 

aur 1811 chODllna de fer, por M. Bregnet. el composi d .. 
apparetlo .u.vanto • , 

Manlpulateur d'mdtoateur. 
Inwoateur a deux ougwllea. 
lntorrupteur a plStoD. 

16. T<!I~phe electl'O-chlDllque, systeme Pouget-MlI1OOn
nouve, par 1d.. Loiseau. 

16. M&D.pulateur de tel6geophe <!Iect1'lque, par M 
Loiseau. -........ 

17 Parefondre a fIl drolt;~. ~lBe&u. , 
18. TQ6graphe lIllhtoue. em~ en SUlBIIe, par M. 

Hlpp " 
19. ReiauI de telegr..phe, pu M. Blpp •• ""-
20. Deux tubes en bolS. garmo d. leuro ""bI ... pour 

telOgraph ... 1eet1'!qoeo, donnea par M George Henley. 
2lI Man.bon drOit, en fonto, pour l'OO89OJr un cAble de 

tel~phe "eet1'!qne, donnE par Ie ~me. 
23. Manohon oourbe ,n lI>nte POIll'Ie mArne usage, donne 

patlem~ ... 

Ea 
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2!1. ,Bouasole lo ainua. pour WoIgraphll. JI&l' M. BMguet. 
29. ROcepteur fran\l&lB ;. den>: mdloatiobBl den.: ......... 

!I1Ila>eun. oommuUteun awo panfoudre lit QOnductQ ..... 
ilonue p ... l' AclnunIstntton de. tAlit!p.l'h... , 

30. Recefteur 1'ran\l&lB ;. den>: mdicateura at r. relaIa, 
donne par 1 AdmmJatratlon d .. tA\it!grBphea. 

31 Modele r<lUlWIoant quatre oupporll dl'veno on porce
latno, den.: jonotlona do fila ell de"" tendeura. donne par 
l' Adoumstratlon d .. Wegraphoa • ' 

32. Modllle ..sumaoont omq oupporta dUllIrenta en po .... 
latne. une jonotlon de fila at DB tendour, donne par 
l' AdlDlDlBtretlon doa WegraphOBl 

33 Col1eotJon d'o!ohaDtillona de fila Wegrapluquoa, 
donnee p ... MM. S.emens. Balske et c.. 

34. TeJeg..phe lDlpl'Wle1lr at eon mBDlpulatour de MM Dlgn.,.. donn6ea par eWl: 
35 Iaoletoura en gru, pour fila teJegrapluques. do MM. 

Bourne et Cle 
36 Coneetlon d'lchantillona de cAbloa eJeotnquoa. tor

_ et oOWl-mal'mo. donne. par MM. Ratt.er et c... 
36 Sonnene Wegrapluquo, par M ,.\ubmo, donne p ... 

- Ie SoCIetAl d·encoumgement. 

CINEMATICS. 

M AmpHo. dabS BB PAslosoph .. de • ......... (1830) ... 
propo" do nODlDler C,n6natsg'" (~ K"",,.., """"' ...... 1) Ie 
IIClOIlce qm aurmj; pour obJet l'etude. au pomt de vue 
pnrement geomemquo, doa oystemoa ,. 1'",de d .. quol. on 
tranamat ou l'on modlGe un mouvement do!tel'DllDe. La 
C~q ... fMt ab.treotlOll des foroea. at n'enVlB8g<!. deno 
10 mouvemont. que I .. dU'eetlonl et loa _ .. rola.t ..... d .. 
POlllts mobllea. M Monn 1& d.llgIle BOUS Ie mom de 
M •• "".que gtomelroquo, at M. Robert Wlllio Bona celm de 
TM.,... des .... a .. .."... on d .. organ .. mec",uquoa. 

Drvl61ol( GENK1tAJ.BI. 
.. GOld .. et ouppOrtB -b. Apparexl. de gnusaago.-e. ll'r1lDll

formatIon do. mouvem.ent rect1hgne contlOQ en mouvement 
rectlbgne ("ontmu.--d. Transformabon du monvement Cll'

puhure "COntmue en monvement -zoectilign8 contmDt et r6cJ. 
proCJ.uement.-e Transformation du mouvement CJrCUlaire 

==;::,,-::=1 == ~=:;:m~=:; 
rectIhgne alternatIf ou mtenmttenl.-g Tnm,'oncabon du 
mODvement mrcul8ll'e contInu en mouvement recbhgne m
tenmttent.-h Transformation do mouvement rectlbgne 
on Cll'Culatre altern&td' en mouvement ClI'Oulalre contmo 
I TnmsformatlOD du mouvem.ent CU'cubure coutmu en 
mouvement CJl'culaire. alternatlf''Ou Interdllttent.-k Trana
formatIOll du mou:vement Cll'Cu.1aJre altematLfen mouvem..ent 
Clrcul8lre intermIttent --l 'l'ransformatlon du mouvem.en&: 
rectlhgne alternatd' en mOllvem.ent Cll'Culatte alternatlf.
m Transformation du monvement Clrenbure contmu eo. 
mODvemeDt Cll'cubure contmn, lea axes Man! dans Ie prolon .. 
geIlll!Dt I'un "de l'autre oa. a pea p •. -n' TransformatIOn 
du mouvement CU'CUbure contmn en monvement CII'Ctllatre 
oontmu, dans Ie C88 d'axes parallMes a petltes dutaneea 
o. Transformation du. mtJuvement cU'onJaue contInII' en 
mouveDlent curcul8Il'8 contma, dans Ie ell' oi 188 ax_ we . 
t"eeOntrent.-p Trausformatlon du mouvement 01l'Cu1atre 

I contmu en mouvementClrculure coutmotrdaQs Ie cas d'uee 
paraIIMe. 01 min .. 11 de grand .. "'oIancoa-q. T.......r ......... 
UOD du mouvement curca.1atte COD.tum; en mouvement 011'
cu.1all'e continu, dans Ie cas d'axee qUi De 88 recontrent pas 
-r Mouvement de rotatwu contmu transform.6 en mOllve
mente BllD.ultam!is de transport e.t de rotatlOD,.-e. Mouve
meets dUf6renbol. 

, "" Gmdes J support ... 
2. Paber en fonte avee oouoomota en bronze at plaque 

d'appw. 
3. P&her en fonts poor un ... bre tres-oh,..g6, avee plaque 

d'appm pour rep-. 1& preamon onr une anrfaoo d'eiendWl 
.uIliSante. 

4 Pah... en fonte POID un ... bre tres-charge, avec ... 
COU8llDota en bronze et 8& plB<J.ue d'appm. 

!J Paller pour un arbro hol'izonial et UD: ....oro verI!osl, 
avec VII de oentrage pour Ie ooqm1le de I'arm verttcal. 

6. Cob8ole pour lOutemr;un arb", de_on. 
Coulee d·une.euJe p1&.e _ 1& eoloone, elle porto un 

paber avee OOUBBIDota pour I·arb",. On pnlfere auJcurd'hm 
Ies eonooles oOpareeo de 1& coJonne pour Ie famhtO 'lin 
montage at du romplecement 

7. ConBGle pendente, pour soutemr wi ... bra do tlans
JDlSSlOn qm doit reeevOll' des poubea .. 

Elle .. me a deox aohves du pJafond. 
8 Cob8oI. pendente, pour lI0II_ deux arbree de 

tranamJaSlOD parallel... ' 
Ell. Be me au>: ~ auplneuzeo iln plancher. 
9. ConBole pendante POUl' arbre de tranamiamon. 
Elle .. me a l'angIe d'nne poutre. 

10. Support d'un arbro do traruumaaion. 
11. Support on gwdo pour arbreo vOl'tlllala: 
n .. fixe ~ une poutre. 
Ill. Snpport ou J!11lde pout arb ... verttC&UJ:. 
n .. fIxe 1 nus poutle. 

13 Arbro de rotation a_ BOB aupporto. 
B .. tt.~UI8lDet en albage d.t metal ant..fnotlon. P'" 

D!;....<:,uaainat OIl alliage rut metaJ ant.·Motlon, P'" 

16 CoWlOlDet.en alhage rut nieta1 anti.fnotloll, donn' 
par Philippe. 

17 Mod~le d. la transmioOlon etablie 1 l'Expo8lwlIi 
Uruveraelle de 1855. donne par MM Nopven at Ule 

lB. Chaise pendant., par M SeUera. do Ph~adolphie. 
19 Ch ..... d'apphque, par M. Sollera, de Phlladelph,e 
20 Paller de trBb8nuallon, par M. Soli..... de PluIa-

delplue • 
21. Cha... auapenduo, avec gnJI'e d'embrayage. par M. 

Sellora. de Philodelplue 
22 Spo!eunen. d. ddl'.!rentea formes d. boulonl emplo~ 

da~ Ie oonatruotlon des ma.clum!ll. par M BchroodOl 

b App_r. tit gr_ge. 
1. Ap)J&l'Ol\.B do grM880ge contmu. par Jaccoud. " 
12 Bolte}. hwle, avec m&lho d. cotpn Bgl88ant par " 

oapillantO 
Cot ap~ d. grMBBBgU o·amplol. a_ .u .... pour loa 

... bros ~w marchent Vito, DlaJI J1 & 1·.noonv6ruent de laIsoer 
oouJer I hwle. mm. loraquo I· ... bra ne fonotlonne pBI , , 

3. A ppareu do grmsage oontmu. ~ chaine, pH Decoller.' 
Un. chaine oaDB!In ClI'CuIa.nt dans Ie "aervoir d'hwle 1& 

..spend onr 1.. suriBceo frottantea pendant qne J'arbro 
tuume • 

" Paller grBJIOOur de M Dyckholl do B ..... Ie·Due. dond 
par I·anteur. 

ii. Boite 1 grmae hydro-mmoid .. par M. Prouot. 
6. Bolte 1 grM880. ayBtenni \TaJlod. donne. parl·mventeul'. 
7 Bolte l j!I'8'_ pour loa wagon. d. oIumun. de fer. 

donne. p ... M. Dlete. de Mete. 
8. Modele de paber gralo"""r. par M. GmndblmM!. 
9. Robmat gra .... ur. pour cyhndroaet tJrolro d, DlIIClun .. 

;. vapeur. par M. 1 Brochlnel. 
16 Godat grM880U1' .. utumatiqu" de M. L. Amenc. 
1 L Grallleur autumstlljue pour cyhndroa d. ma.chinea • 

vapeur, per M. Bonill_ " 
12 Gra.ooeur autumat.que de M Vatmet, dOllJli par 1a 

Soc.ete d'encouragement (VoU' Bulletln, t LV.) 
13 Godot grM"eur .. OcouJement mterlD!ttent, .,..IGma 

Amen •• donn' l"'" I·mventenr. 
14. Burette mverl.ble. en oaoutehcruo, donne. par M 

Bonnal l, 

c. 7ranV'onnalIotI de mtJUD..- ,...,.ltgflO .mot ..... on l 
motftI'emIht f'ecttlf9'l' ..,..... ,~, f 

'I. Pahms at mouJIetteo.-Voir It. 1, 
"2. Pouh .. m ... -VoU' K 2 
'"S. Pooh. aveo chqueIJ d'arrit, qui empOOhe 16 poohe de 

tuumer en oena coutraue. at que 1'011 pent do!gager .. volonte. 
VohoK3' , 

*". Pahm. ooruqUe& pour 'Ia tellOJOD d .. cordagoa -Voir 
KlI. "" 

Cotto d'BJlOIItloD -eat VI.,,,,,... en Ill! qu·.Ue condwt 4 
employer d .. pooh .. d'11n trop petit rayon. ce qwaugmenta 
Ies pertea de trevad prodwtea P'" 10 frattement et par Ia 
rollleur des cord ... 

Ii. Mod~1e _t a vOri6er approxunatlvement, 'I;'" Ie 
chemm parcouru per Ie pomt d'''pphcatJOn de Is (0100 
motn .. eat Ogai 1 autont de lOlS oolw do!ent par Ie fardoau 
qu'il y a de bnno parunel .. -"K. 6. 

6 Appa.rex1 pour vOn1!er,J_ ""pen ...... Ia theane dOl 
paJano .. poubea egaJea.->K. 6. 
M~ but que Ie pr6cOdent. 
*7 Pahms equipeo l Ou: briluJ -Voir K 8. , 
L'empJOI dea palami permet. avec un dort modO..! on U8 

petit DaInb .. d'boDlDloa, d'eJever de lonrdo fardeawt: on de 
prodwre de grandea teb8Jona; _ ceo apparedo donnent 
heu a nne ~ cou81derable de trevad moteur por oruto du 
frottement at d. 1& lOldour doa oordea. 

B. AppareJ!. pour vmfler leo )QOpI1OtA\a de Ie, poulJe 
mobile -*K. 7. 

*9 Poohe dlff.!rent.ene /I arrit JIl8Iantan4 syeIbue 
Woaton.-VOIl K. 98. , 

*10. Pahm de eilrotO" IIUIlJlteJJam Ie obara 1 toute ha_. de M JaJDot. dono. per M BeIlaa-toir K 100 
"II. Modele do poJm. .,.temo w_ V .... K. 109. 
*12 Pahm dUfe.ent.el de M Demoor~V OIl' K. llO 
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d. Tr~onnatiat> du ...... vemem .... ""la .... .conI>nu ... """"' ... 
merit recW.".. com,,,,,, et ,twproquement. 

-I. Vindas A gorges avec poulies pour augmenter 1& ~n-
sion du cordage au la pUIBSance du trewl-VOll' K. 18 

Appareli t:op compbque pour et:o d'un bon semce. • 
*2. Vmdaa ~engrenage etA deuxtreulis.-Voll' K.l(}. 
*3. C.bestan aveo rouleaux de fnctIon -VOll' K II 
*4. Ttewl aveo deux lOues 8 poIgn6es, at deux plans 

mohn6s garms de rouleaux pour tendre des .mqueneJle~. 
VOll'K.12. 
, *6. Tteml aveo plan mohn6.-Vall' K 13. 

Le mouvement tronSlDIS p&1' I. treull au poids mobil. Ilut 
d6gag.. deux Mobes laUraux qm pormettent au plateau 
cbarg6 de descendre I,Q long du plan mchn6, quand on la 
juge convenable • \ '. 

'6. Tteml ve~Ical fOur Qeve, un seau de mme et en des
een<he un autre'par I actIon des bommes. tournant altern&
tavement dan. nn &ens at dan.I'autre.-Volr D. a 6. 

*7. Vmdaa av •• gmde du cordage et leVI ... d'.....et du 
treuU-Voll'K 14. 

*8 Tteull ii engreuage, 8 mamveUe -Vall' K 15. I 
*9 Vindaa aveo ponhe pour sontemr Ie eordsge -VOIr 

K.I6 • 
10 Rainure en fome de VIS trsnsmettent un mouvement 

zeotIbgne 8 une PI~ce g1\Id6e p&1' une ttge paraJl~ it Paxe 
d. la VIS, par Zureda 

10 Mouvement ae' va-et-Vlent d'un .M •• I. produtt par 
nne er6maill~ qui paa.. au-dossua et au-deaoons d'une 
lanterne ... beVIll .. jlar l'efI!et d'un .... ort, ' 

Varbrt oitla lanterne est .ondUIt pa~ une VIS sans fin 
11. Engren'age mUneur, cht de La1ure, transmettant rut 

mouvemont rectiligne alte ..... W Ie long d'un plan mohne. 
12 ManlveJle double oondwsont deux ttgee de pIston 

p&1' une bIelle & fOUl'Ch. ' 
Leo ttg .. trav.roent d .. gmdes !lx •• au mur Le. manI

veU.. .ont place .. d'eque ... , ce qm, ne conVlent qu'aux 
pompeo 1< double eWet 

13 MamveUe tnple, dOIlt 1 .. bouto~s .ont ,Ocart6s d'lln 
tiers de Cll'OOllf'rence. 

Cette chopomtton oonVlent aux pompeo ;. double at l 
BImple efl!ot ' 

Les ttg .. son~ g1\Ide .. pOl' une bnde arttculoe 
14. ExcenmqUb oll'Oulsare emploY' pou~ transmettre 'Un 

mouvement reotIbgne alte ..... WaWl farom dea macbm.. 1; 
vapeur at autres pI~c .. IBgeres r-"A . .... 62i. 

Co chapoSltaf n. eonVlent que quond la r6.Istan'ce'de la 
JlI~ce ;; oondUll'e est trM-llubl., '&utrement. Ii donne lieu il 
une porte de travall eonstd6rable due all frottement. 

15 Exoonmque" came d.le en .",ur, pour tronsmettre i\. 
une ttge nn mouvement reotIbgne alteruataf dont 1es courses 
~A~n: ~3Porttonell" am: arcs demts par l'excentnque.-

*U. Pres .. ;1 VIS !;'our expnmer Ies jus -Vall' t. b. 29. 
12 Cb~vre orduuiite •• rvant & Qover Ies fa;rdeaux 
13. Ch~vre CbmOIse 8 treuli chfI'erentteJ.-Voll' K 69. 
Le reuli .. deux parttes d. chom~tres chfI'6rents Le 

, II donne beu ~ une perte de ~vail .. nBIdemble pay Ie 
trottemenv, e~" d .. 6braulements ;. chaque chengement de 
rurectlOD I 

cordage, tid &u treuli par .e. deux mrennU., pas.e sur 
une ponh. mobtle qUI &glt sur Ie fardeau Le cordag. 
s'enroul. sur I'un de. tremls .t se d~roule de I'autre Le 
qnanttU dont Ie fardesu .'61~ve e.t ;. celIe dont Ia roue a 
poIgn.e. ou I .. extrennU. des leVIers •• MpIacent oomme 
I. mOltt6 d. I. drlference d .. rayons du treull est au rayon 
dela rou. ou au bras delevrer ael'eWort 

14 Appareli i\ fu.~e pour r6gullLl'lser Ie mouvement de 
transport reotWgne d'une bann. de pap,.r ou d'OtoWe qUl 
•• d6roule d'un .yhndre pour .'enrouler sur un autre 

15. Crlimaillm-e & coulis.e, mue p&1' un pIgnOll, apparetl 
emJ)loy~ JlOur Ia ma.nOluvro del vanneo , 

"16 Enpnage & p!gnon at er6maIll~re.-Voll' K 68 , 
17. Poulie d. M. Fowler, pour cAble IUOtal)Ique, par 

M.~r , , 
·18. Mo~1s de trowl • engrenage dd".rentiel de M. 

Weston.-Volr K. 121. 

I s, TrtmV"ormatlOft rIa mouuement Clrculasre conknu en 
• _em ... t rectll'llne aZlernatif. 

1. Bouton de maDIvelle gmd6 dans un cedre, produisant 
I. mouvement I'e.ttbgne altemataf. 

2. Excentnque employ~ pour tran!!lnettre "u>: ttro,.. lie 
maelun .. ~ vapeur un mouvement rectibgne alternattf aveo 
plu.lours repol.-* A. e. 17. 

II .. l'inoonwnient de' donner presque t<>ujours heu ~ un 
mouvement eacoad6. 

8 Mouvement de rotattorl conttnu d'un plgnon, trans
form6 en mouvement reotIbgne alternataf d'un. cremaIll~re 
double. 

Lorsque l'extrilnuM oirculaire de'la crema.Ulere amy. 
p~. du plgnon, I .. dents d. celUI-oI .'appwent sur ceUe. de 
la partt. mrcul ...... t Ie plgnon .'6Ihe au s'ab .. s.. pour 
engrener "Yea l'autre 116U de Ia er6m&11lere. Co syst~m. a 
~U pril.enU en 1721 par Auger (Voyeo M.c"' .... del'.dc~
dhnie). On I. retrouve dans I .. .drllfi ........ ""'cA ..... de 
Bamelh (1685)_ 

4 Mouvement d. va-et-VIent tronsnua par un treuil arm' 
d. dents. qui agt98ent alternatlvement leo unes en d.ssno, 
les autres en dessous d'un .hA.ssts trsvers' par Ie treuli 

Cot appareil elonnelieu II des choes a cbaque changement 
de dtreCtion. 

6. Mouvement de rotatton contmu transform~ en un 
mouvement d. ve-e1;ovtent p&1' d.ux roues dent6es. 

Co sya~me eat attnbu6 & Lahue ' 
7. Mouvement oon~nu de rotatton produiaantnnmouve-

mont deve-et-VIent -"1. n 10 , 
8. Tteull portant deux secieurs denMo qui agio.ent BUC

..... vem.nt sur deux .... maIIl~ parall~les entre lesquelles 

.. m ... t I'axe des seoteun 
n y a deu" chAssIS 'lui Be meuvent en sen. contrat.... Co 

cbOJXlSlbf donne heu & du ah ... 8 obaque ahangement de 
dlrectton, et, p&1' su.te, a des rnpttIres. 
• 9. Cn!IIla1l1~ 811nple, muelllternattvementpard.ut ..... 
teu .. dent<!e, mont60 """ lea ub ... Ii" den>: ..,_ d'0DgI&
nage6gales. 

16 Excent1'lque tnangul&ll'e monU en dehors de .on 
arbre, pour tranemettre ;. nn ttl'01? de machjn. & vapeur un 
mauvement reotIbgne "Iternataf avoo repes --'!' is.. e. 64 

II • 1'Inconv~Jl1ellt d'OXIger fmterruptton d. l'arbre 

17 Exoontrique Oll'ClIiaire avec'"" bleUe, analogue .. ceU. 
des locomotIves, ~ oondw:re lea 1ilroirs. 

18 Mouyement derotatton conttnu transfollllO en mauve
ment de ya-et-Vlent tr~.-lent. 

19. Mamvell .. quadruples tronsmettant Is mounment 
altemataf ;. quatre tnngle. p&ra1lel .. pal' Molard. 

La bonne ex'cutton de. matrlveU .. quadruple. pr6sente 
de grandes drlIicult<!. <II 

20. AppareU de C~re pour trscer d .... urbes repr6.en
ta.tlves des 1018 du mouvement dans lea tmnsnuSS10ns par 
excentnques et autl'es. .. I 

Cot appareli e.t ... ompagne d'une blelle at de chx ex
centriqu .. qm peuvenMtre sub.tttlJ6. 1es uns aux autres 

21. Appare1l r6gnIateur. 8 06nes, pou presse.' hydreu
hques, d. M. Moull •• 

22. Tran.nnSBlon d. mouvement par orOISillon, par M 
Ciall'. , 

23 TranamlSBIon de mouvement ;. zeteu. raplde, de MM. 
Ducommun et Dubled, par M. Coo, 

24. TransmtsSlon de mouvoment iI. retour raplde, de M. 
Whitworth, par M. Clall'. 

25 Engrenoge avale'de M. Burdet, condmsant une ttge, 
donne p&1' 1m. 

t. 7ransformahon d .. mo"" ...... t .. ,""la .... alternallf ... 
mau • .". ... t "cld.".. altmaato.f "" mt6l'lJl<lt ... t. 

1 Levier de Le Garouot6 arttcultS, agtssant sur une .... _ 
maillere 8. cheVIlles, pour mouvoll' un fardeau 1m un pl&D 

Le leVIer de Le Ga.rouste est dOorrl: dans les Mach ..... d. 
I' .dcadan .. de 1702. ' 

2. Enchquetoge h I'rottement de M. Saladin. , 
n prodult I. mouvement oonttnn d'un. tage ou d'un 

plateau au moyen du mouvement de _n, alterno.ttf 
d'nn levier. Le leVIer a hague ... pmeur Bouttenll la tJge 
pendant Ia repme du grand leVIer et du leV1er l bague In
f"neur En .oulevant I .. deUll: Ie",,,,,, ~ hague Qn rend Ia 
tage bbre, et eJle rea .... nd. ' 

8. Den." syotemes de JIBrallQogrsmmes arttoulell, .. nnns 
en Angloterre sou. Ia nom de Lazy Tonge. 

Ceo syotemes ont 6t6 aPllhquis dan. la constructIon de 
ee_es 6chellea il m_a;... , 

4. M6eanisme destme 1 imprimer; au moyen d'nne manj_ 
Yelle alternattve, UD mouvement de va-et-VIent 1 une 
cremaill~ • 

6. ModMe de mOIIlinet au pendule oouique, 1 d<!brayage; 
r6gnlateur de ....... e et de IOUpape._O A. <I. 104. 

Lea boulos. en o'Ocartent plu, au molU. seIon la VIteo ... 
d. rotation de I'ubre qUI I .. porle, determment Ie mauve
ment du manchon d'embrayage , drelte au & ganobe, at par 
IlUlte 10 mouvoment de _ttoa de 1& V18 BaIl5 fin dans un 
oens au dane I'autre l d'ail. risultele mouvementd'ascenewn 

E. 
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ou d·&1>, ......... nt d'une vanne ou d'une valve. l.>our ~ue 
Get appared BOlt senuble, d ne dOlt avoll' .. prodtnte qu un 
embrayage olI'rant pen de ..... ta1lO8. On B m6me 8ubet,tu' 
'au maochon d'embrayage tro,. poub.., dont uno folk 
p\ae'- entre lea deux autres. qUI entrainent \eo rou .. d'angle 
"'e .egulateu\' n'" done ce CBS B prodUl1'O que Ie paeeage do 
Ia COUllOIO d'une poube II. rautre, 

6, LeV!el' B roue dent'-. de La Garouete, 
7. LeVIer multiple. 
S. Parallelogramme de Watt. 
Ce modale _d apparente Ia marche senslblement ret 

bbgue de Ia tJge du plBton, 

9. Modale d. chevrette, i!. double I.Vler de La Garouete, 
parM Antome. 

g. 7ran4""""""" d .. 1lIOU~_ .. rcul ..... __ 
m __ .eeflllg'" ."' ...... ttent. 

.. I.. PIlons do poudrene mua par d .. oamea d1Spo~" en 
hQwe sur un arbre anlme d'un mouvement de rotatIon 
llOntlnu. par M. Coo ...... YOll' Tao. 

2. Pilon. et bocard -YOll D. Ii. 21. 
M6me dlspollt!f que Z. g 1. av •• cotto dJII\!'rence que I .. 

camea ont Ie prof![ d'une d'veloppante de cercle. (V oyez 
D d.21) 

• 3. Roul .. n de tenmon d_' 1 &blir <>u i!. inter
romp"re 11 oommumcatIon du mouvement entre deux axes 
pa.ralIalei Tue-aao d .. moubns -YOIr T Co S. 

4-. Modale de maolnne i!. mortaDer, i!. retour >&p'd., 
ex""U et donni par MM. Duoommun at Dubred, d. MuJ, 
house 

6. Appareil pour I'ob.ervation g1'&pluque de I .. loi du 
mouvement i!. retour raplde, de ~M Ducommun et Dubled. 

h. 7r."'!for";_ du _ ...... , .ecttllgoe ou ... cul .... 
alternattf en "" ~ement .. rewa.,.. conlm... , 

1. P~dalo' du rimouleur. tran.fol'Dl&llt un mouvement 
ClJ'CUlalr8 altema.tJf en un mouvement C11'CI1lal~e oontmu 

2. ·1'ran.formatlon du mouvelilent ,cacula... alte_tit 
d'un levJ.er en mouvement mrcnla.ll'8 altema.1n.f' d'un volant 

a. CODVeJ'8JOn d'un mouvement de bascule e11 un mouve
ment d. rotation contlnu, par Molard. 

4. TransmlBBlon par mamvelle 1\ un arbre vemc&l, don .. 
n'- par Ia SOCl~ d'encaaragement. 

.,. ,7rIl"'!formationdu ... "~_ ... cwai .. coni,." ........... 
I \ ment t:,rc.dalre altemattj au Ifttermstten.t. 

I. Engrenage prodUl8Ol1t nn mouvement Cll'CUlatre alOO .. 
\IlatJf ' 

Un plgnon. fIx~ a l'extn!Illlti! d'un arbre, qUI peut .. 
d6p1acer un peu hOrIzontalement, conduit un plateau cu
cu1alrO g&rUl de ohevtlle. oadhmtea sur nne part.e JUne ou 
mOlDS grande de sa CllCOnf~nce. Quand Ie plgnon. ell 
agl99ant i!. l'mtmeur de _ ciroonf~noe. a fOlt paoser 
toutea Ie. chevill .. dane un .0119, II toul'lle autour do Ia 
derruare, paese del'outre.ate, et agrl; &lors A l'ext6:neur de 
10 CllCOnf~n... • 

Comme II tourne toujoura dans 10 mame sene. II prodult 
Ie mouvement 0ll'CUl .... alternattf du plateau. 

C. d"po91ttf, employ' dons Ia filature. no oonvient qne 
pour d.. p,a... 16gares, marchant lenOOment Dans Ie. 
autres CBS j\ donne hen 1 d .. chOCli et A d .. ruptJtres. 

• , l! ComblDalsons d. vis If&llB 1In at d. rou .. d·engrenage. 
3. Modale du pa.ralMlogramnre de Watt. at de .. :roue 

pl"dtalrO ou mouch .. 
Le dDpouttf dont II .·agit 1Cl &at celui <JUe WaU employa 

d'abord pour tranformer Ie mouvement circuI&lre &lternat1f 
du balancrer en un tnouvement cuculalre contlnu II Ie 
nomma .ystame Pltmtt..... La reue on plrm~te. fIx'- 1 Ia 
blOlIe,tourne autour de Ia rone (ou aoleil) mont'- ourl'arb .. 
du volant. 1m falt lime un tour entler par oscillation 9lmpl. 
dn balanCl8l'. tandl. <,IIlO, par l'emplOl de Ia maDlveDe, 
l'arbe dll volant ne fait un tour que pour uno oscillation 
Qouble dn balanmer. 

Los choeo qui.. prodW8&lent dons I'engrenage ont fait 
abandonner 'Ce ay!iUme, que Watt n'aV&lt d'atlleura adopte: 
-et ~ que parce qu'une p.tent. I'empeclnllt d'emp\oyer Ia 
lneJIe et Ia mamveJ1.. (Yay"" A ) 

.. 4. Tranoformatlon d'un monvement de rotation conttnu 
... un monvement de rotafaon alternattf, par M. Schroeder. 

5 TraDSlIWIlllon de monvement par crolZ de Maloo, par 
M. Schroeder. 

k. 7ran4onna1Jon dtI __ coreulatre olterna,., 
en ...... _ ...... /awe Iftt......uent. 

• 1. Tremlllevtera amenlM awfaant IllU d .. tatea armlea 
de cheviUes.-Volr K 19. 

Lea levters.. d6gagent &lternabvement des chevtlles at 
• 'engagent a volonU, 

2 Trenll monQluvri par dBIlX leVI... de La Garonste 
mod!1i... ' 

La roue II. mmutes Oil il rochet &at h'- sur I'Mbre dll 
trawl La levter est temune par un anuoau qui .mb ..... 
une port'- CYbndnqu. fIx'- aUlll sur I'arbro I et, en retrc
gradont. II emporte Ie pled de brobe qU'UD .... ort appul. 
sans ceo .. sur \eo denta de I" IOUe. Au eontnure, dano son 
monvement d·abattage. iI forea I. pred d. mche .. &gil' aur I .. 
denta de Ia rouell. IDmutea, at pradult amBlle mouvement 
du treud. 

Co d18pouttf umple at commode est fort en U&age POUt 
I .. trends employlea 1 aerrer ou i!. empaqueter leo ballolll at 
pour lime moUvolr d .. Vl8. d .. v~nn., etc. 

<I 'f'reud manll!UM pat dens leviere de L. Garouete 
moddiM. D1Spollt!f analogue a I. k. 2. 

4. Enebquetage i!. Pled de b,.h.. LeVIer d. La Garouolo. 
Ve..rtement d .. chevdl .. Mtermine Ie 110mb", de dente 

que fmnclut I. Pled d. blche dan180n mouvement d. retour 
ct. par sUIte. I'ampbtude du mouvement d. rotation. Un 
cbquet .·oppose au monvement en sens con_ 

i. Levier 1 oncbquetage. Pettt leVier de La Garouete 
mod!1i •• 

n Be he a volonU, Bur I'arm I!. mouvoir, pat une porUe .....e.. 
6. Encliquetage i!. det lnetantaru! at l mouvement oitw. 

lalre, -par M. Saladll1. 
Le mouvement alternattf du levter &at traDS1D18 ala roue 

par Ia bnde a annean qu'U entraine. Quand Ie Im ••• e 
rel!ve, la bllde ln~eure l anneau a'oppoae au mouvement 
ritrograde de Ia roue Quand ou vent ",mener Ia rone en 
.en. con_, on sou1~ve lea deu" brld .. II \" maID. 

7. Encliquetages de Dobo. 
La rolie ou plateau est i!. frotlomont dou", sur l·arb.B. at a 

Pmteneur .ont de ... ~ de comea qw toument avec cet 
arbre, D1Al8 <Jw. sout arbauleea 8lU' un axe parbculter. 

COl eames touchent Ie rebord mUneur du plateau. La 
bgne qUI Jomt leur pomt de contact avec leur axe partlcuher 
ct cell. qUI reumt cct axe II .. lw do l'arbe forment un angle 
obtus. Quand on toUl'De I'arbre de gauche u drOlOO, cot 
angle ae ferme par Ie mouvement des came8~a1.1tour de leur 
axe, et Ie mouvement de rotatIon de l'arbre D'est pas trans-
mlS a.u plateau LOl'8que, au contratre, on toume l'arbre 
de drorte A gauche, J'angle tend A S'DUVl'U", et les cames, 
arc-bonU .. contra Ie rebard mUneur du plateau. forcent 
celm-Cl i!. toumer. II en risu\te un mouvement mter· 
IDlttent, lIlIWl dons Ie mAme SCDS. tranomls an plateau pal' 
Ie mouv.mont de rotation &lternattf de I'arbro. Un reosori 
de pre88lOD assez raIds appule unlJ cease lea camBS contre 1e 
rebord du plateau, pour qU'j\ n'y BIt pao de t."".. perdu 
dans Ia transMl8910n. 

S FreID a collier. falsant fonotion d. clef Imqu'on ~alt 
mouVOlr un arbl'6 cyhndl'lqne Buteur d'un axe. 

9. Double freon i!. coll .... 

I. 7r'aV'orrnatoon dtI __ .eettllgo. a/t"",atl! 
... __ OJrcukure alt_flf. 

• I. Archot d. tour avec treail de tenucn.-Yoir G. d. 
124. 
m. 7I-an4"""'oon rlu __ ... cukure cl1tlliml ... mouo_ etreula .... coni ... ", k. tlllfet Ittml da1II k fH'O" 

1oog_ r ... de/·Wlre. au apeaprU. , 
1 JOInt brls6 nDlverse\, deotlD~ A transmetRe Ie mauv .. 

meut entre deux axes qUI n. aont pao don. Ie prolongement 
IJnn de l'autre. 

II ne dolt etre employ~ que loroque \eo duectJons 80nt 

FC:t6r:!:i &at attnbue en Angleterre au dDCteu, Robert 
Hooke (/'676). et en France au phllosophe M.1anIla JGrIlm. 
Cardon, n~ en 1501. mort vera 1676 On B VlUnenrent 
cbel'Ch6, dons cenx des d", volum.. In-fobo d. Cardon que 
l'on a. pu ae ~, Ia vace de oette JDwntton; en par .. 
tJcul1er, l'ouvrage de NIsI,tate, o~ C8 avant aemble avolr 
rMow ... tea"""" de taus genreo, De renfmne pOInt Ja 
descnnfaon dn JOInt ~. 

S, If';;' voula!t ammder A cot entan. de tranmuaown de 
mouvemem Ie systame de 1ll8pOD810n des borlogee et des 
bounolea 1DlIl'ln .. , on Ie tonveralt d6lm dao 1829 don. I.. '" 
MachJDe del SIgnor G llrancs. 

Jomt ~ nmveroeJ. 
• 3. D~br&yage lD9tsn1:lId.-Ymr D. d 18. 
En POD8S8llt Ie levter entre lea deu plateaus. i1a .. 06-

parent per I'eft'et du plan mcbn~ que porte I'un d'eux • 
41 Embrayage at de cJesembra)'&gl' A VII poor lea 

_chone tm-Jourdo et lea IIl&Chin-. pUl89Bntea, par M. 
Coo • 
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o. Embrayage de I'arbre de 1& meuIe supmeure d'un 
Jo moulIn, au moyeD d'an toe II bascuIe quI rend ltr plgnon 

sohda!re avec j'arbre. 
On pent .mter 1& meuIe volante, .1 elle .'engorge, en

degageant 1. Ioe an moyen d'nne cord. attachee ~ son eJ[

trenute. 
6 Manehon de jonotton de denx arbres dans Ie prolonge

ment run de ]'autre 
DIBpOSltd'VlCleux • 10 bouton eat expos. l de trap grand. 

effort. et pent ~tre coupe; I'arbre ost aft'albh par I .. ,eu
tailloo. 
, 7 M6eanlsme pOUl' arritsr ou rltabhr, l volonte, dlE

f€rents mouvements provenant d'nn, ~e mote"., par 
Mowd. , , 

Embrayage.far manchon mobde et l fourche, pour des 
pouhes. _f ; ' ~ f 

S. Modele d. de'brayag. dynamomo!tnque, par M 

MOllOD . ' 9 Manchon d'assembIag. l VlS, par M Sellers 
j O. Mancbon d'assemblage l filet, p&1< M Seller •• 
II Sp,lClmen de fran d'embrayage a gonou", 6Iastlques, 

par M L.. Franchot f \ r I '\ I ' 

III Mod~l. d'engrenage ovalo, riguWlSant 1a. trans
"".Blon par Jomt do Cardan, d. M. Nonnand, donn6 par 
l'mventeur. i ! f I' 

n. n-~onrIIlkon du motJ1Jem ... ' csrculaw. e""k .... en """"' ... "..", "... ... la... conk ..... dans Ie CIIB ,j'awea p.r.lUlea, 
B'Ituh tl pantel dtstances I'd de l'autre. 

I. Engrenage compo •• de quatre roue. dent6es dans 10 
meme plan.. .. ~ < 

Un cercI. tlxe norte 72 dents l sa cnrconfmnco mtmeure. 
Un p1gnon d. 24 dents, monU 8Ul' un axe, porte un bras de 
ieVler ourlequelsontmont6es denxautroo roues d. 24 donts 
'1W engrenent lla foll avec 10 grand cercle et avec Ie plgDon 
L'engrenage a.vec Ie ptgnon prodwt Ie mouvement de rota
tIon des roues mterm6dm.trea mr"leur axe propre, et l'en .. 
grenage de Bel roues avec Ie oerc1e fi..z:e prodUlt leur mauve
ment de tra-dsport Ceo deux roues re~Olvent &mS. un 
mouvement de rotatIon SUI' el1es-m~e et un mouvement 
d. translation autour de I'axe de rotation du plgDOl1'. 

Quand los 24 donts du p.gnon central ont engregn. avec 
lea 24 dents d'une des roues mtermedtaares, celle-cn s'est 
Mplac6. de 24 dento 8Ul' Ie cerclo m, au de t d. Ia c""on
fmnce de celw-Cl, et elle a fa.t un tour .ur e11e-m~me. , 

2. Engrenage d. troIS roues, deux d'entre elles 'tant lP-
tm,urs ll& troweme ' 

D1SP081td' analogue A r n. I, avec cotto dlfference 9u'll 
n'y a qu'une roue mterm6duure et qu'elle u'eat pas liee a 
rue du plgnon .. .L'engrenage seu! de S68 dents &vec ce 
plgnon at avec la route fixe prodwt Bon mouvement de 
rotatIon I11l' ·eUe .. m~me at son monvement de translatIon. 
Dana une gorge de cette lOne mtel'lIlfdwre a'engage l'ex .. 
tr6lPlte d'un bras de leVIer, :6.x~ OUl' 1''''0 d'up treuil con
centl'lque au plgIlon, et qw lU1 commumque un mouvement 
d. rotation, dont la Vlte ... d6pond du rapport des nombres 
de dento du p.gnon etdol& rone mtenn6dwre. , 

a Combm&l8on d. roues dentes, montrant Ie. rapports 
entre lea nombres de toUl'9. 

4. Anmenne 'CnmSJDlSSIOn de mouvement • 
.0 Engrenage doubl., fann' de deu:s rou.. apphqu6 .. 

rune contre l'autre It dJvlse:es de telle solte que lea dents 
d. l'une conespondent aUl[ VIde. cI" I' .. utro,.t de deux 
plguona d18pos •• d. Ia mAme mema..... poUl' chmmuer Ie. 
mconven.ento de Ia grandeur do pas et pour rendre 10 
Dlouvement plua contmu. 

6. Modl:leo pour Ie moulage d'un. roue drolto ot clt son 
p.guon, Ia roue et los dento devant atre en foute. 

VOll, pour Ie. van.te. d. cos eog'onage., a Ia GIomi/, .. 
de,cnpt'H 

7. EngrellB{{e MhQo.dal, oonnu en France BOU. I. nom 
d'engrenage d. W1ute. 

Wh.te n'ost pas Ie F."mlOl invonteor de ce systeme 
.ugtlmeux, poUl' le'l,uel il a pn. cependant un brev"t en 
1808, et ~'il a d6erit en 1822 dans son c..m.,., ar ........ 
kons. L Idee de donner anx engranagea des dents heb
~.dal .... monte au mom. ll'anne.. 1666, at elle fut; ala ... 
propos6e par Ie docteur Robert Hooke. Le modl:le d'un 
engrenage beh~.dal fut m~m. Jllisente da cotto anne.. par 
Ie docwur Hooke lla SOCIete Royale de Londres, dant Il 
elaIt I'un deo membros I .. plus dlStmgu •• ; et il a, en 1674, 
p?bh~ 1a deSCl'lptlon et ~ 1 ... advantagea de cell. fonne 
d engrenage, p. 70 du nO \) de .... c..tlmmo kctureo. 
" R L'.nYOlltion que t .. I'alte, d.t-tl, Je I'appelle Ia perfec

aOD en mattere d engrenago. C'est en pon de mots, 
R prenum.ment, de tiwe un ongranage tol, que roue et 
ft p'guon," pouts '1u'lis lOIont, auront nn nombre d. dents 

iK06O.-Rep. IV 

• 
" auS81 grand qn'on Ie lJudra, sa~s que pourtant l'ouvrage 
" oolt afflllbh et san. que I .. dents .... ent d'etre oxecu
,. tables par on OUVlle!' ordllwre Secondement, cJest que 
lr Ie mouvement Be transmette de Is. l'Oue au plgnon sans 
(f C),u'll pulS8e y aVOIr, B1 I'ouvrage est bien :f81t, auen. 
0< m6gahte de force on d. _e Trow~mement, c'esfo 
" que Ie pOHJt de louc,," """ l""Jours .... I" lsgne qUI 101nl 
(6 ke cent'l'e8 de ~t&tlon Quatnemement, e'est qll..'ll n'&1t 
~ aucune eopeco de fiottement et qu'd ne BOlt pas d'nne 

ex6cutlon plus chffiC1l. 9ue celie del'engranage OrdwallO, 
tt a cela pres CJ.ue lea ouvners n'en ont pas l'habltude" La 
catalogue d6slgnera done protnSOV'ement BOUSi'",Je nom 
d/eogrenoge de Hooke, qu'd porte en Angleterre, I. system. 
que I'on appelle a tort en Franc. engrenage de Wlnto. 
Wlnte paralt toutetOll avon: en Ie prelPler fld6. de chsposer 
les hebces en en..".""., ' 

On dOlt aJouter qu'un engrenage h6h~oldal I'alt partie 
d. 1& coUectlon d'obJets ChniOll rapporte. do Canton en 
1846 " 

II. Engrenage cybndnque heh~oldal de Hooke, don~ leo 
dento, dlBpo.6es en chovrono, par Wlnte, Bont d .. tln6es l 
d6trwre lea oomposantes que I'on suppa ... devolrllgU' dana 
Ie sens de Pue de 1& roue. I t 

9 Engrenag. d. deux roues a hObee. , • 
I *10. Mecamsme poUl' lmpnmer, au moyen d'un81 maDl .. 
,volle, Ie mouvement d. Vlt-et-Vlent a une '1'"maill~~ d,ouble. 
,-VOll I.. 7. , I 

11 Appare.1 analogue l r n. 10 et a I. c. 3 " , 
* 12 Engrenag. d'une roue; drolte et d. .on plgnon-

Val? I. 0 4 ". 
, , 13 Transmtsslon par courroi" entre deux arbres para1lM .. 
et tre&-rapprocb.s, par M J Schroeder • 

14 TransmlSBlon par cadre, garm. d. dents d'engrenage" 
par M J Schroeder ' , 

15. TransmlSSIon par courbe en cc:.e~" ~e de 'dents 
d'ongrenag., par M J Schroeder. , 

16. Transnu8810n par coorb. en caoUl', garrue de dents 
d'engrenage, par M. J Schroeder 

17 ModHe ongmal de l'ongrenage d. W1ute, donne par 
l' Acadenue <1es SOlenoes. 

IS ,Engrenage heh90ldal mterlOUl', paIl M, Westoll I 
19 TransnnsSlon de mouvement, .. rapport V&rllIbIe, de 

M. Sellero, par M CIa1. 

o 7ra~orma~ du mOm,ement CIf'~6 0;;1Iu,.,.. 
mouwmmt cstculmre CORAmt, daft. kl CUI' ~ Ie. ames IB rfn-
'tIontrent' \ , \ 

m~~!~::~ da:~:~1!e ::~~~ ~:aurVltea~';::~: 
3. Model .. JI.OUl 10 moulage d'une lOue d'angle of> d. son 

plgnon. -,..\ I, ~ I I 

, Vall, pourles van.U. de c!a engrenage., am: collectlons 
d. Ia G ..... tri. tkscnpkce " , ' 
I 4. Engrenage d'une roue drolte avec Un plgnon, et d"une 
roue d'angle avec Bon pIgllon en. fonte, formant un apparell 
de traIlBDllsslon de mouvement. 

S Roues d'angle, hOb~o.dal'" de Wlnto, donnee. p&1< 
l' Acad4hme des SCiences ' ~,' j r 

I I (! 1 I • 

p: n-... .!formtJk... du f/IOUfmJIent Ctrcul .... ~ 0 ... '''''' ... 
mcnwement lMculasre CORtIn'll, danr Ie oas d'asr:e. parallale, , 
...tu ... a de ,,,,,d... d"'/JIICe.I'~, de I'autr •• 

1 Modeles de tranSlP18810ne de monvement p&1< COUl'lOle., 
applIquees l un tou., a un. machme a ,Jeser, a 'une ma
chine 11 raboter, et A une machm. a _udor, indiqn&nt en 
outre Ie mod. d. d6brayago. 

":2 ModMe de tire-sac, montrant l'eDlplol des rouleau: 
de tenBlOIl> poU? &bhr ou mterrompre an besom la sohda
nt' du mouvomont d. deux trewls para11l:les au moyen de 
COUrroles -VOll T. Co 8. . 

8 Poulte ill expan810n l 8ll[ oegments, employee pour 
regu1anser Ie mouvement tranSlPl8 par des COntrol" p&1< 
M.Ci..... , 

La CllOOnrerenoo de Ia pouho eat ~ en 8ll[ Beg_ 
menta, porte. chacun pal un axe chrig6 dan. Ie .ens du 
rayon; sur chaque axe est un ptgnon eODlque dont Ie 
moyeu forme l'Oeron d'nne V18 filet6e 8Ul' I'axe. Co!! 8ll[ 

p.gnons engrenent entre enx d. ~n que, quand 'en 
toume l'UD, lea autree ~vent Ie m!me mouvement, :m&l8 
altematlvement en eon. contraJres Leo axes sollt filet6B l 
1a parl!.e qui tra_ los PlgDOIIlI, 1.. un. a drorte, lea 
autres ii gauche, de lIIIIDlere qu'Us tonment tou. dane 
Ie mame .... en eIo>gnant ou en t'&!>prochant du centre 
lea segmento de 1a ptWe, dont Ie clui.m~tre ........ ....... l 
monte. 

Ce obspoBlttf .t d'autzes lIIa1ogn .. coat employ6eo dane 
leo machm ... it. paplOloonUnu. • 

4. 'Modele de Ia transm.SSlon par OO1ll'l'O.eo du lIU)nlnI de 
Samt-Maor, donn6 par M. Darb1a.Y,Jenne. 

F 
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6. Boucle pour ccUJrOJe de tnmfImll810Jl 
6 Mod~le de d~rayage de ooum"., syat_ Rerland. 

par M E. Pillet 
7 Deux modllJee d'8II88Dlblage de CCUl'l'Oles par des VII, 

• " .. M. SceIl08 
" 8~ TrauSlDl88lon d. mouvemout par tambour et oordo. 

q. 7ran.if""""""" du """"'_ .... culm •• cont .... ell 
""""'_ ... culmre ._a, dans I •• /JI d't1I:" ftIl ... ... 
,.,..OfItr ... t pall .. 

1. 1\Qae a dents h~90ldo.les oondW8aIlt une Vl8 IIImS lin 
avee voII!.D.t a wlettes. 

Daus 00 ... les lIJeIs d.la Vl8 et lea dents dolVOllt "voir 
am lour axe uno mcImaJson beauooup plus grande qua 
I'angle de frottemont Co duopo81tlf ale def&ut do oonaom. 
mer beauooup d. tJavaal par Ie frottemont, et no dOlt &tre 
employ.. quo pour oondwro des p1~'" 16g~rea tell.. quo 
yolants, regu1atetml II oat en uaage dmo I'horlogene. 

2 Combllwson de vis B&nS fin et d. nervnre en spll'll.lo, 
pour tmnsfOl'Iller Ie monvement m.cuw.. oontwu en 
momement CIlC1llaue oontwu' trM-lent, apphque ",uz 
comptetml do tours 

3. V18...uo lin oondulSant uno roue ~ dents h~90ldales. 
Co WBpoSltlf donne heu irun. perle d. travwl oonmdmbl. 

par I. frQttement; Dl&I8 d permet d. tranamettre de grands 
elI'orta •• oat employe avec "vantage pour 1.. manamVl'l!l 
deevann ... 

4 Engrenage a ~18 ...us fin. 
5. Trausformatwn d'un mouvement de rotatIon en un 

.. utre mouvement d. rotatIon, la wstanco des ""es 6tant 
vanable , par M. J. Schroeder 

6 TraJlBIDl8BlOn de mouvement entre deux 'a.J:el DOD 
paraJl~l .. par M J Schroeder. 

7. TransmlBOlOn par oourroie entre deux axes non paral
I~le., par M. J. Schroeder. 

,. M_ d • •• t_ cont ..... Ira..torml ... """"'emfflt 
de tramp.rt et ... """",."....t de rotahlm BimtdtaM •• 

1 Engrena.ge de trms roues (deux d'entra en .. mt6-
neurea 41& tro'i"~me)l apphqu6 B lIDO '''''"'It' 
Mem~ ~'pOSltlf <lue lit n. 2. 1& roue oentmle est mue 

,l,a:t un~er avec blelle et mamvel1e -
142 Mou";"'en:t do ~tIon vane, et mouvement de va
et.:Vlent, prodUlts par un mouvement de rotatIon umforme. 

S. M""~_B t'hffertml .. ls 

~. :r':':::';:t~-=~~lh=~l wmte. 
3. Mod~1e de mouvemem cWferentIeJ, do trois roues 

d'angle, par M Pmt 
Quand la roue de champ a frut une revolutIon auteur de 

l'arbre et un tola am ell .. m~me, la roue sup .... 8tmI ," frut 
deuxtoUl'S 

, " Mouvement diJferentlel, par Ongrensge d'angle, dan. 
10 mpport de 1 II 4, par M C\aJr 

6 Mou~t .Wl"rentlel, dans Ie .... pport do 1 B 1 200, 
par M. C\aJr. 

DYNAJlOMBTBBB. 

... Dyn ... om~tres.-b Appareil. d'observallOD pour l'hydrsu
hque, la pne_que et les macbmes a vapeur.--<>. AI'" 
pareUa comptelll'l! 

... Dynsmomitr ... 
1 Dynamom~tre iI styles at fus6e ccmpensatrice, .. _ 

moteur chronometnque, ilestme aw< apenenoes • fiIIl'e SUI' 
les batea.ux, lea charrues, avec 8& tra.nsnnsrnOD de mouve
ment pour I .. v6incu1 .. II roues, par M A Monn. 

2 Dynamo~tre II styl.. et fus6e oompenesmce, aveo 
&on renVOI de mouvement, par M A Mmm. 

a . .DynamomMre B styles et £usee eompen.satnoe, a quatnI 
lames, .. we moteur ohrouometnque, l"" M. A. Mcmn. 

4"Dynamomm B oompteur totaliaat.eur pour charm ... 
..... on sans avant-tr&1n, par M A. Mol'lll. 

5. ~~tre a ccmpteur totaha&teur, par M. A. 
Monn. .. 

6 Dynamomm d. rotatIon a _ poahes, Ii styles <It 
fuaee oompenestraee,-F M A. Monn. 

7. Dyn&momOtre Of ~on a _ pouheset aoompteur 
totahaateur, par M A. Morm. • 

8 Frem dJll&lllODlt!tn'l."e, par d. 'Prooy (1826) 
9. Mamvel1e dyuamomemwe a styles at fus6e oompell8&

trIce, par M. A. Monn. 
10. I>ynamomm do lUgmer • 
11. Dynamomm & oompleur cIuwue a .. vant-tram. 

12. Maelune des P_ .... aya.nt pour objet d'OBt!mlll 
1 .. forCOl comparatives de plumeUII trcwla OOndUlts par un 
memo moteur, par G. Webeln, d. Lmalli, en 1741. 

13. PODb. en fonts, dlVl.6e en dew< porIl", pour &em 
do Prony, par M CJau.. ... 

14 Dynamom~tre d. Bentall, .. ..., sou avant-tram, pour 
I' ..... dee.harm ... 

15. Dynamo~ d. W1ute, par John EJoe. 
16. Gland dynamomm de rotatIon, de 1l'".80 d. cha
~ de pouho, de 11:1 A. Monn, I."": M. C!aJr. 

17 Dynamometre d8 _n a IIlX 1anJes, de 11:1. A. Mann, 
par M. C\aJr 

18 Mamvelle dynamouultrique a..., d.fumyage, de M A. 
MOrin, par M Clm 

19. Dynamometre de tractIon, l otylo, avec motsur.bra
nometnque, d8 M A Monn, par M Claw. 

20. ModMe de frem cWferentIei do Nap,e" donn' par 11:1. 
BIg!, de V lenne. 

21. Appareil de 11:1 A. Morm. pour d<!terminer lea loll da 
frottement, par M CJau.. " 

22. Appared pour meaurer 10 frottament, par VaJt;jen. 
23. ApparmJ pour mOllllJlll' 10 irottement, .. ..., "lleetIon 

d' .... ou d'eau, oonstrwt par Ia Som~ GenovOlso. 
24. Reaaort atmosph"nque, de la foros d. 10 kl1. et 0'".40 

de oourso, par Audenelle. 
25 Bessort IItmo.phmqu8, force 8 kd., aouroe, 1l'".40, 

par Audenelle. 

b. Appar .. " d'.b ..... atirmp."" I'nydrrtull'1"", lIJpu""matltJl" 
et I •• mach ..... il "'p""r . 

1. Jnrucateur d. Ia prel8101l da", lea cyUnd.... de. 
maclunesl vapour, de Galy·CazaJat, par Ssulmer.-"A 8 
33. 

2 IndiCliteur dynamometrique d. la preSSIon dens 1 .. 
maclune. l vapeur, de Mac-Naught.-" A e. 84. ' 

3 Ind.cateur lotahesteur du travatl dee machmes l vapeur 
de LapOInte, par Paul Garm ........ A e. 36 ' ' 

4. Dynalllometre inwcateur pour maclun .. l '''peur, de 
Raymondon.-* A • 36 tit 

5 Inwcateur dynsmom&gue d .. premona de vapeur, 
de Lafndnte, par Paul Garmer.-* A. 0 37. *:. e, a?cateur de Ia Prea8lon, de Lapomte, par CIair-

9. Module Mdanml pour Iojauge&ge delaquantIU d'eau 
que .'6eouIe dans un tempe donn6~·Q. g 29. 

10 Tube en fonte I!our I. J8Ugeage de. coun d'eau, de 
Lapblllte, par M CI&ir. 

11 PetIt compteur .. vee IOn mouhnet, dan. Ie tube 
pr6oo!dent. 

12 Compteur hydrauhque pour 10 dBnt del'ean.' • 
13 Mouhnat de Woltmann pour Ia Vltease ds I' .. u 
14. Tube d. Not, en CUlvre, pour mesurer Ia _I. dOl 

OOUJ'l d'eau. 
16. Hydromm de M. M,chaud. d llotteur at • cadosn, 

pour mruquer \a hauteur des eswr. 
16. An6m<nnm de Br6guet, A reasort, pour meaurer Ja 

Vlteaae des oourants d'm. 
17. An~~ de M Combes, A ailettes, pour mesurer 

Ia v.teese des ooumnto d'"", do petIte_. 
18. An6momOtre de M. Combes, 1\ wlettes iortaa, pour 

mesurer Ja Vltes .. des ODtmInts d' ..... d. grande Vlteeee. 
19. AnewomOtre do Regmer, A plan et A .... ort • 
20 Anelllf/mm l pOIntsge, par M B, .... 1u. < 

21. An6momOtre A pomtege, par M. B1&D.Iu. 
22 Anemo~ A pomtage, par M B1&oclu. 

les ~om'1:= ;.::"ca':h..c;,.ros.!,1N~~a.ges' marquant 

~ 25. Indicatetml de pre88l0n, pou"",t tracer doa 
oourbes caotInueo OD form .... par M. CWr. 

25 Compteur l g&I poDl' eXpt!rlenceo, de MM. 8cboJe. 
field, donn.! par I'auteur -"N b 46 

27. M&IlO1DBIm 1 cloche, pour Ie gaz, domtAI pill' MM. 
SchoIefield. 

2S Trms boulea en bolB poDl'l'obaervntwn d. la _ 
dee C01ll'&Ilto. "". 

29. AnenwtxWtre do M. Combes, A dJmensioD. 1i6dmkl 
et A d~yage, par M. NeullUllln. 

30. Anewo~' pomtsge, awe compteur jusqu'l 
liO.OOO tours, par M. B. Buuwlu. 

31. Comptour a can, par M. Donuet. 
32. An6mometre totabBSteur do M. Ie ~ Mcmn, 

&vee oompteur juequ'a lID IIIllliard do &ours, par M. &. 
Bl&DC1u. 

33 Pompa pour determmer fetst by~ de Ia ."pour d'ean, do M Treaca, par M. B Bl&IICiu. 
34. Appared de F ... bmm, ~ par M. T ....... pout 

delermmer I'&t hlgrom6tnque do la wpellf d'eau, par 
liI. B. BumcIu. 



36. AlIimometre ~ pomtage ~ ~m~ jJ!B~'& 10,000' 50. 'Imhcat;ur de p1'IlaIIjfD. t;'~ R!chard. JII'l MM. 
tours par M B BmnchI Elliot, freJes A. e. 97 . . J' ' • 

36' Animometre A POlDtage' at compteur jusqu'& 10,000 51" Locjl perp6tuel, p .... Gouut. "~ In:les aI • 
to' M B B_.ln .• 52 Indicate ... de p .. mOD, &vec Jll ce.:!D0 en umt-

::;: ~'::'imometre .. compt.eur drlf6oentleI, pouvant s'em· nlum at euveloppe de vapeur, d. M 'l'resCB, par M CIa!t." 
brayer dans tou#lea _S, p"" M A. CIa!t • The Cons_to,.. hlamt& to exerCtse II most importl\nt 

38 An6mometre tota.bsateur eIootnque, d. M 10 g6nera1 mllue .... upon t~ aPl'hCBtwn of ."",nce,to mdnstry. by tho 
Mann, par M. Hard;,- fOll0EtIDOans :::-(l ) By Its collectlon."fmodela, maohm .. , 

39 Tube J&ngeur de M D-r,' ponr IDOBtIrOr 1& VItes.. aII4 pro uets (2') By IDstructlon gIVen mthm Its walls on 
des COlUBd'eou ' • t1!;app tlonofscleneetomdustry&ndtothearts (3)By 

40. Anim~tre is contact 'lectnque de M. Derachau, the vanou. methods of expernneutstlon whIch .... at the 
donne par 1m. ' , servieo of the natlbn and of ,ndlVlduals free o~ge. 

41 Anemometre is contact Qectnque d. M Dersobau, (4) By 1t& hbrary; winch coDB1et& of between 20,000 and 
donn& par 1111. 30,000 volumes of works dealmg WIth s""'nee .... d industrI 

42. Comptour Qectnque pour lea anemomatres pM~. (5) By Its aImoet unequalled portfohos of desJgDB, ~oh 
dents, .... open to tho pubho, and may be freely COPIed (6) By 

43 EnreIlllltreJu 6l00tnque pour lea anemo~ ~e. ,ts elementsry school, whIch probably will eome day b~ 
dents. - It ',,, ...... trBnsfonned tnto .. sPl'CIlIl and lltgh .. school of arts "pphed 

44 Aneroomette & ax. hcmzontal at .. contact ",ec~,quo, to mdustry' , 
par M. Hardy ." ' ' , The Great Amphitheatre' Ot the Consel'Vatoiro can hold 

45. Comptonr" deux Qec1:I'o-a.unants, ponr an'mometre, 700 persons, and the small one 360. These.... often 
de M la general Monn, par M Hardy. ., full to overflowmg 1111 the Great Amplntheotre tw<> lee-

46 EDrOglstreu. poUll l'an'mometfe 4e M. Ie g~ .. eral .tmes are gIVen ~week-dBy lIlght· one at y S(}; the 
Monn, par M Hardy . .'-. "" otbar "t, S 41/. I think I have alieady etatod thall mote 

47. An6room~tre, syatllme Combes, A manom:, ponvsnt than" quarter of a mt1hon of ~ons, aerwus students, 
etre w.pose hon.ontalemen~ et verttcaiement, pOI M. , .... ailed themselves .. Uhe lII_on here pturtousiz gm>n 
Hardy • dnrmg the course of last year. . , 

48 Anemom~tre~comptenrdlll'& .. ntlel,Amouhneth;fu. "l'''' f'd' P ofth C • thoS··· 
oula! en alw:mm.UID,.-p&l' AI ... C1au. _ appen a ro~ 8 ourse ... or eaSlOD. 

~ 49 Comptour ~ eou d,e ,s,emens, donnE par 1& Soci~ , 1873;-74, and the Budget for, tho Conservatoll'tl and 1tIJ 
d'Enco""""ement. SubsldI&ry S~hools. .--0 - I ! 

(lOURS PtmLICS et GRATlmS d •. SmIilNOES appllquees "4 hTs, 1873t-74. 
Cas COUl'S s'onvnront, Ie Lunch 3 Novembro 187'3; au CODservatolr! des Arts ~ Metiers. 

GIio.niTSIS APPLIuuIlB AUX ARTS. . CHUrlB GJiNERAL-B DANS, .BS RApPORTS AVBO 
S ch iI if h et d • d tlINDUSTBIBI 

Los Mercrecha ~ ame S~OIr. sep eurea emte u Los Lunw. et JOllw.,-a hmt heures-tl'Olll quarts du soir. 

M. L.iUSSBDAT. J'rofe ••• ur, oumra lIOn Conrs 11' Mercredi M. E. ?aMOo", Profe .. ~, ,:"uvm" son ColUB Ie Jeud, 
6 Novembre. . . 6 Novembre, _.. _ _ 

OBJBT DBs4,B90Ns ....... Theon. des pnnCIpaies .ourbes OBJET DEa LEQONs.-Premrere partie du Conrs: PM· 
employ'-a dan.'e trac& et 1& construction des machmes. nom~nes gen6mux d. combm8l.on et- de ~compoSltlon 
Etude geom~que des organes qu, servent iI la trens· 'N omenelstl1re et dbtstlon chlImqullt H,stolre d~8I!lee des 
formattoD dell mouvements Engrenagf'.s; ce.mes, excen.. corps mmples non m~taJhque8 et de leurs _prlPcWles ~m .. 
tnqnes. ArtIcnl.tlons. Eehappement. En.hquetage& hw8ISons. All atlno.phenqne. Ea"" Acndes"!fnnira. ~ ... 
ComptelUB. • Instrumonts enreglstr"!"'" AlInnom&quo. .-

..cauua INDUSTRIB.LLB. GtOMt'1'1lIE DESCRIPTIVB. 
L .. M.rcrew. et SamedlS, .. hult honres et demt. du 

8011'. '1 ~ 

M DB LA GOUBNERIII, Professeul, 10'l1V1'lra son Caurs Ie 
Merorech 5 Novembr. 

OBJBT DlIB LBQONS.-Apphcatlon de la Geometne do
SCl'Iptlv. il1& coupe des pl""S et a la coupe des bo,s AI'. 
p .... 1lB des voll.toB Ie plus ordm8lrement employee., des 
escabers, des grandss arahes b,81S... Combl .. et escabers 
en oharpento· ...." 

MtOANIQUB APPLIUUBm .Am!< ART •• 
Loa Marchs et Vendredts, II sept h.ures et domie du 

8011'- -

M TBlISOA, Professenr, ouvnra son Co1UB 10 March 
4 Novembre. 

<t\JBT DBS LBQONS.-Examon gen6ral des p~ des 
art:a m60amquea l l'expOlltloD umverselle de '\rIenne. 
Quaht6s et emplolO des mater.aux. Resllltsnco.t __ de 
mat6nau:<. Machmes motnces. Maohm.s hydrauhques 
Machmes eoulllantoB Maohmes-outlla 

CONSTRUCTIONS CrvtL.8 
Los Mercrodts et Sam,cbs, II eept heures at demt. dn 

lOll 
M E. TRIlLAT, Professonr,ouvrire. son ColUB 10 SamedJ. 

15 Novembre 
OBJBT nBS L"90NS.-SoUtIODB vertacaux. SOut1ODB 

hon.ontsux.~ Combl... 'Couvertures. Reritements. 
Theone ot apphCBtlOns >emarquablea des 6lements d,vers 
que 10 construotonr emplo,. daris I .. , edifices. . 

, PBY81QU. APPLIQutB An ARTI. 
Lea Mard,. at Vendrecha, • huit heurea lr'!'" quarle da 

... 801l'. 

Les MercredJs et Same,chs. ~ h1pt, henres trois quarts du 
BOll' • I' III J • 

M A. GIRARD, "ofesseur, ouvnra son Conrs Ie Mercrech 
5 Novembre. 

OBJET DBS LEQONS -F8l'liJ.es' et pamflcatlOD; pAtes 
alnnent8lres, annd.us at {kales Sucre de betteraveo, ge. 
cannes, eto l glncosos et destnne Vms, btl! ... at alooola. 
Huiles et gr&lS.es; hoagIes et .. vons. 

CRIMIB APPLIQUB. A'OX INDu8TRlBB DIII LA. TSINTURB, • 
'<1 • 1> .. LA CIiBAMIUUB BT DB LA VBlmlIlUII. 

\ Los Lunc4s at Jeuchs,l1 sept hOU!es at denu. d'll.art • 
M. DB LUYNBS, Prof ... enr, ouvnra Ion Cours Ie Lunch 

3 Novembre. 
OJlIBT DBS LBQoNs,-De verres. Matta ... pren11Ues 

employ'-s Trompe, ,""wt DeVltrmcatlon Fours 
Fabncatlon des patenes • Priparstlon et travaJi dOff pAte. 
oor&lDlque!l' FaYenco: . PoroefaID&. Gres Conleurs VItr!
flabl... Emaux. D&coratlQll des Verre!r et des poten .. , 

..' " J ,.. 

CUIHIII AGRICOLa JIlT ANALYSB CSIMIQUB 

Los Mercrechs, iI hUlt nenres et demtO du SOil, et I.s 
. . DlIDBnches; t. chx heures et denuo • 
M BOU8tlINGAUL'l', Professmlr,. ouvma son CQurs Ie 

• Mercrech, 12 Novembre. • • 
Dn cas d'empeohernent M. B0IlI81IIf!1l1llt &'era """'plaOO par. 

<oil < r..r M. SOBLCBBING.. l. i 

, OBIBT DBS LBQO"8 -=-Phenom~ .. gen6m"" d .. la "ig&. 
tatlon. GeoIogle agnoole. Ongme et constitution de la 
tsrre Wgetale Fuuuer, eDgr&lS "lttIhaIres Ststl~u. 'es 
cultl1res • .J. ~udwm~.; apphcatlons ~ 1'6tuda de I atmo. 
Iphm. vemo_bon des pr<?e6des de fanaiyso mmeraie. 

Los le<;oDS de olunne agncole auront heu les Mercrech.; 
les dim_ODB dlll'anaIyse, I .. Dunanches, il chx henres 
at demto du matIn _ 

M. E BBCUUIOBlIL, Profess.nr, oumra son Cours Ie Ven-
; drech 7 Novembre. ~RlCULTURB. 

OBJIIT nilS LBQONS.-Pnnmpes fondamentaux de la Los MardI& et Vendre!'lS,. eept henres.t demte dn BOll' 

phyBIque Appboattons ch_ dela ohaIeur; fonnatllm -. M. MOLL, ~ur, """"",SOD Oonrs Ie Manh 
des vapoUH; emplo, d. leur foroe Aastlque; 80_ 11.' ,1 4 Novemhre. , 
ohaleur", de frold; ohautl'age. ventllatlon." ProdnctlDn at " 0 .. " .. DJI8 LaQoNB .,.E1'menla oonstltn&nla de I'entre
prop8I(1ltlon des eons. Souroeo d. lumIUo. eola!rage.,' pnso. 8f!I1oole i l'&plootant; COllI1BlIIII8Il0<8 at apt!
analyse spe<trale. Construction des metrumenla d'5'Ptlque.". tIldet............ • La Terre; 1iIcnlt6 produetlve; oompo-



j 

I 

44. ~OYAL q>'MlmI!ilON ON SCIENTIl!'lC INSTRuCTION, ETC. 

JUon dQ. domain.;fregIe, "rewnllge. mt!tayage.. , Le Capital teoNoMIs t'OLITIQUS II:T LgGIBLATjON IJ<DuBTRtKLLB. 
'fonCIer at mobilier; oonsommation et reprodnctJon. Leo Lundll et Jend,., 'sept h."..B at Ii.IDIe du IIOIr 
L'Engr&l8; pllX d. fevJout I eograuI 00DIIIIeleIaw<. Le M W 
Travail de I'homme, dea 1IoDlID&W<, dea moteun. • OLOW."I. Profeaa.,. ....... rempJaco! pOI 

TIlAVAUX AORICOLBB BT G'NIB BUR.A.L. 

Los MercrechS ef;.Sa.mod ... aaept heurea at denue du 8011'. 

M B. MANGON. Prof0B8our. ouvme. son ooWllIe M.r.r.ch 
• f> Novombro. -. 

08." .. D". LSgONI -Motoura employ& on agrllmlture. 
~v., mecan'que at ahmentatton d.. moteun aDID16s. 
Travaux d'e:neneur, labouragea, aemailles; cultures; 
reooltes. po l'oou en agnculturo, Jmgattonsl des.6ch ... 
lD .. ts •• dtiunage. 

FILA'1'UDB ST TIBIAC". 
Leo. Lunchl at Jouche, l huIt hourea trois quarto dn 10ir. 

M. ALCAN, Professour, OUV1'I1'& .on Conn Ie Lunch 
.i Novombro. ' 

OD/ET DBS L"QONB -ApO\yU gen6raJ our lea arts tex· 
tu ... OrlglD" ...... ~. proPrI6t6e. epumtlou at prep ..... 
tIon des matln pl'8lDl~es. PJieture, _rdoge at &ppIits d.. :fils de ooton, 1m, .,han,... JUte, ohm ... graos. lame, 
pol! d. ch~vre, alpB!!"', .0'" bourrea at d6ch.ts, """"tehone, 

M.E.LaVAI.UBB. •• 
L'onverture de 00 CoWlianra heu I. LU1Idi 3 NOVlmhro. 
ODJST DBS LBgoNa-Conlommonon de Ie rich .... 

Expomfaon de Vienne; enaelgnem.entl 6conoMlquee qu'on 
en poutttrer. Con.ommanon reproductlVl tit IDlproductlvo. 
Coiiaervetlon d .... ch...... A.ouran.... H .. to" .. du 1m •• 
Ital. ecouODlIque d. I·Etat. Imp61a dnecta at md,.rota 
LIbert.! .omm .... 'al.. Population; oondltaoDB g<lnerwoa d. 
80n acot'Olesement et de son bien atre. 

ECONOMIB lNnusTRIBLLB BT STATISTlQU&. 

L .. MardI. at Venched'B. h hrut heurea trois quarto do 8011'. 

M. J. BURAT. Profeaaour. ouvrira Ion Courll. Mardi 
4 Nov.mb... ~ 

ODJST DBB LBQoN8.-NotionB genhales d. g~ogrBph,e 
phYBlqu.atoommeiclale. StBt,jstlqU. raIBonni. des IUd"Btl,es 
BjII'Icol •• mm6ral., at maoufai>tun~re. Revue iconom'que 
d.. prlDClpBUX produlla d. OOB Induatr,es, env,.ogie BUX 
wve .. p61D1a d. vue d. Ie productaon. du oomm ..... at d.l. 
~'d8ommatJ.on. 

La General d. mVlSlon. D~ur du 
Conservstoll'O desArts at M~ers. 

etc. ~ 

TABLmAO doi JoUB8' eI HBo ..... des Co'aBs. 
• A. MORIN. 

..--- Il:bmanche. I ~ Luna.. ~' -.' L 1II0!.'Cll'eib. I Juudt. I 'l'endNdl. Homedt 

P.tlt. !lK. hourea. K.1II. h ....... K.K. hoorea lIIK. h ...... lIIl11. h.urea. K.K. - MM hen ...... ! 
I::~7t .. lAw_t -7 ... 

" I , DelaGour-. """ .. 811J. nerIlo .8f. 
ADmen ~~:n~ Mon :~l~ Mangon on. ~~:~t! MoU. ::t~ _gon ·7h 

Bon ...... Burat Boussm, .. ~urat 
gault -lot gault - 8'a. . 

Grand. r4~I:lt~ - -7\ .. Tmlatl ::t~ feY1;:la :'t~ - .7t .. 'h<!lat : :t:· lIeoquorot -8t .. Guwd B""!Iuorot .. -. a GltarO 

BUDGET for the CoNSBBVATOIBE et :nJCOLES D' A:aTS et ]If ETIl!:R8 for 1873. 
CONSEBVATOffiE. 

Nombr6de I 'Somma I t.ec"rd~ pOllr -- (onatlonJUlires hu dn TraliemenL 'ouroice. 1813-etagent&. 
" 

• 
l'BBBOlQllEL • 

D. 1.100 ~ 10.000ft,. .tbnm18trabon - - - - - - 82 } 194,000&. 
EnaOlgnomont - - - - 2D De 1,1100 ~ 7,5QO . 

MA.TimBL: 
chats de moa!1es, desam8 de machmesJ entretJ.en de galeries, - 100.000 frBlB de COUI'B" depeDBe8 ad..m.uustratlves et dtveraes .. -A 

----
, 

, ,lCOLES D'ARTS ET DTIERS. 
'1. DipenseB 8plcw.le& a chacune des trO&8 Ecole&. 

r ChAlOD& I 
• l'BBSONlmL : 

Admm,strallon' 43 fonclloll1lBlr .. et agoull de 800ft, A} 
6.5oofr.·- - - - - - -

Ense'gnernent· 96 de 600fr a 4,600li' • • -
144.000 A- )I 185.000 fro 180.ooOfr. 

MA.d1lIEL : , 
Noumtnre et mfirmene .. .. .. .. .. 
Trousseaux, entreb.enJ et reIIOIlftllemem.. .. .. 
~ de peIlt bjmpement, eho.UBBm:e - - -

~::."!. :'==ves. ':'M.er. blsncm:.ogea. cl..p.U;' 

. 
901600 
26,500 
11,100 
15,800 

mbhoth~u .. fourmtur .. de bureau, _ d'6tudee, m&. 
dailles, pns., etc... .. .. .. .. r 11,000 

En....,,,en des bkunenll - - • - - 22,000 

95,000 110.500 
82,000 86,100 
18,000 11,300 
10,500 15,700 

14,600 10J600 
J8,000 16JOOO 
46.570 24,700 ~neJ, mam-d' .... vre, IICbM de matm..a prenubres - .7.680 

Totau: - ---au.oo-tr--I------I-----I 
869.670 8~3.900 

ExamODB at ~D8 • 

. - '. 
2. DepetllJeII et11M1UMU!8 atJZ trou Eeole&. 

LONDON: 
PrIDted by GZOBGB E EntI! 8Ild WD.LUII 81'O'r1'1l1WOOD", 

l'Dnten to tbe Qu ...... mOlt Exc:ellmt Ma.Jeot1. 
[For Her Msjeaty'. StaboJIeJy 0jIipe. 

'-
Tolaus 

294,000fr. 

1,097,60Ofr. 

17,ooofr. 

1.-.800li' 
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ROYAL CO:M.MISSION ON SCIENTIFIC INSTRUyrrION AND THE 
AnV ANCEMENT OF SCIENCE. 

rIOT-OELl. R. , 
VICTORIA, by the Graoo of God of the United Kingdom of Great Britain and I:reland 

Queen, Defender of the Faith, To Our Right Trusty and Right Entirely Beloved 
CouRin 'W. Dclre of Devonshlre, Knight of oUr Mos~N'obie Orde~ of the Gartet,
Our Right Trusty and Entirely Beloved Cousin Henry' Cba'rle's' 'Keith Marquess of" 

I I , I -" ' i. 
Lansdownfl,-Our Trusty anu Wellbeloved S11' John Lubbock, Baronet,-Our Trusty 
and WellbeloVed' Sir James Phillips Kay.Shuttleworth, Baronet,-Out' Trusty and 

'Wellbeloved Bernhard Samuelson, Esquire,-Ohr Trusty and Wellbeloved William 
Sharpey, Esquire, Doctor of Medieine,-9ur Trusty and Wellbeloved Thomas Henry 
Huxley, Esquire, Professor of Natural History in the Royal School of Mines.-Our 
Trusty and Wellbeloved William. Allen Miller, Esquire, Doctor of Medicine, Professor 
of Chemistry in Kings College, London,-and Our Trusty and Wellbeloved George 
Gabriel Stokes, Esquire, Master of Arts, Lucasian Professor of Mathematics in the 
Univel"l!ity of Cambridge, Greeting: 

Whereas We have deemed it expedient for divers good causes and considerations 
that a. Commission should forthwith issue to make Inquiry with regard to Scientific 
Instruction and the Advancement of Science and to Inquire w~at aid thereto is derived 
from Grants voted by Parliament or from Endowments belonging to the several 
Universities in Great Britain and Ireland and the Colleges thereof and whether such 
aid could be rendered in a manner more effectual for the purpose. 

N ow Know Ye that We reposing great Trust and Confidence in your Ability 
tnd Discretion have nominated constituted and appointed and do by these Presents 
[lominate constitute and appoint you the said William, Duke of Devonshire-Henry 
~harles Keith, Marquess of Lansdowne-Sir John Lubbock-Sir James Phillips Kay-
3huttleworth-Bernhard • Samuelson-William Sharpey-Thomas Henry Huxley
William Allen Miller-and George Gabriel Stokes-to be Our Commissioners for the 
purposes of the said Inquiry. 

And for the better enabling you to carryoOur Royal Intentions into effect We do by 
these Presents authorize and empower you or any three or more of you to call before 
you. or any three or more of you such persons as you may judge necessary by whom 
you may be the better informed of the matters herein submitted for your consideration 
and also to call for and examine all flUch Books Documents Papers or .Records as 
you shall judge likely to afford you the fullest information on the subject of this Our 
Commission and to Inquire of and concerning the Premises by all other lawful ways 
and means whatsoever. 

And Our further Will and Pleasure is that you 1)r any three or more of you do 
Report to Us under your Hands and Seals (with as little delay as may be consistent 
with a due discharge of the Duties hereby imposed upon you) your opinion on tlle 
several matters herein submitted for your consideration, with power to certify unto Us 
from time to time your several proceedings in respect of any of the matters aforesaid, 
jf it may seem expedient for you so to do. 

And We do further Will and Command and by these Presents ordain that this Our 
Commission shall continue in full force and virtue and that you Our said Commis
sioners or any three or more of you shall and may from. time to time proceed in the 
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execution thereof and of evbry matter' and -thing tberem. contained. although the same 
be not continued from time to time 'by adjournment. . , \ I ! 

And for your l18sis1D.nce in the execution of these Presents We do hereby authorize 
and empower you to appoint a Secretary to this Our Conurussion to attend you whose 
services and assistance we require you to use from time to tim. "as occasion may 
require. 

Given at Our Co~ at Saint James's, .the. Eighteenth day of May 1870, in the 
Thirty.third year of Our Reign., . 

By Her Maj~'s C~mnland • 
. ,. H. A. BRUCE, 

--.------------------.. 



ROYAL COMMISSION ON SCIENTIFIO INSTRUCTION AND THE 

UVANCKMENT OF SCIENCE. 

nOPOBLJ. R. 
VICTO:&U., by the Grace of GOO of the United Kingdom of Grea.t Britain and Ireland 

Queen, Defender of the Faith, To,Our Trusty and Well-beloved Henry John Stephen 
Smith, Esquire, Master of Arts, Savilian Professor of Geometry in Our University of 
Oxford. Greeting : 

Whereas We did by Warrant, under Our Royal Sign ManuaJ.. bearing date the 
Eighteenth Day of May, One Th'ousand Eight Hundred and Seventy, appoint Our 
Right. Trusty and Right Entirely Beloved Cousin, William, Duke of Devonshire, 
Knight of Our Most Noble Order of the Garter, Our Right Trusty and Entirely 
Beloved Cousin, Henry Charles Kei~ Marquess of Lansdowne, together with the 
several Gentlemen therein named, to be Our Commissioners to make ;Inquiry with 
regard to Scientifio Instruction and the Advancement of Science, and to inquire 
what aid thereto is derived from Grants voted by Parliament, or from Endowments 
belonging to the seversJ. Universities in Great Britain and heland, and the Colleges 
thereof, and whether such aid oould be rendered in a manner more e1i'ectua.l fur the 
purpose: And whereas since the iSsue of the said Warrant William :Allen :Miller. 
Doctor of Medicine, one of the Commissioners thereby appointed, hath deceased : 

Now Know Ye, that. We, reposing great Trust and Confidence in Your Zeal, 
Discretion, and Integrity. have autho~ and appointed, and do by these Pt"asents 
authorize and appoint you ,tile said Henry John Stephen Smith to be a Commissio~er 
for the purpose aforesaid, in addition to, and together with, the Commissioners now 
acting under the above-mentioned Royal Warrant. 

Given at Our Court at Saint James's the First Day of December 1870, in the 
Thirty-Fourth Year of Our Reign. 

l'rpfessor Henry John Stephen Smith, M.A., 
To be a Commissioner (or inquiring into 

By Her Majesty's Command, 
H.A.BRUCE. 

Scientifio Instruotion and the Advancement of Science. 
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FIFT'11 REPORT. 

TO THE QUEEN'S MOST EXCELLENT MAJESTl'. 

MAY IT PLi'!ASE YOUR MA1ESTY" , " I J 

WE, the Commissioners appointed by Your Majesty ~,make Inqu~ry~ith regard to 
Scientific InstructIOn and the Advancement of SCience, humbly beg leave to present to 
Your Majesty, in continuation of our former Reports; the following Report oI(certai¥ 
Institutions of recent voluntary' orighl and mamlY' de~erident' on voluntary support, 
which have made arrangements fot Advanced' Instruction in' Science. " , 
• The Institutions of this' description to which oui attention I has' been' directed, and 
'with regard ~ which we Mv~ taken ~vi'd~n~~l,8rr~',the fol~o~irig:- ' , 

J. The Two Metropolitan Coll~ges, viz, :--,., 
University College. 

, Kmg's College. . ,. , 
II. The Owens College, Manchester.", ',' fd '" '" 

III. The College of Physica~ Science, Newca~tle-q.pon-Tyne.' 
, lV. The Catholic University, !)£Ireland. " , 

" , 
------~~~~---

I ( • 1'1 ,J I,! 

I.-THE TWO METROPOLITAN OOLLEGES. 
, , UNIVERSITY' COJ..LEGE, LONDON.' " ' 

1. The history of this Institution, 'as briefly stated' iq it~ I Calendar; is 'as follows :-
It was founded iii the year 1826, and' opened 'on the' 1st of October: 1828, under the SeeApp:J. 
title of The University of London.' It was incorporated as' University CoIJege, London, 
by It 'Royal Charter dated the 28th' of November 1836; which 'wa's annulled by an 
Act of Parliament passed on the 24th of' june 1869, wheleby the College was fe-incor-
porated with additional powers and dh'ested' of' its proprietary' character. The purpose 
of the College, as expressed III the Act, is Ie to afford; at a moderate expense; the means of 
" education in Literature, Science, and the Fine Arts, and in the knowledge required for 
" admission to the Medical and Legal Professions, and in particular for so affording the 
" means of obtaining the education required for the purpose of taking the degrees now 
" or hereafter granted by the University of London." ",' . 

2. The College was in the first instance constituted as 9. joint stock company, and the Qu •. 71~1l. 
original deed of settlement. provided for a dividend not exceeding 4 pet 'cent. on the share 
~apita1. But, as a matter of fact, no dividend was ever paid" the expenditure of' the 
College having from the very first absorbed the'whole of the receipts from that pottion 
of the fees paid by the students. which was applicable ~ the purposes of a diVidend. 
The title of "The Umversity 'of London," which waS I at first assumed by the 

,Institution, did not carry with it any of the privileges of an University, or the power bf 
granting degrees. On' the 26th' of March 1835 the House of Commons adopted by a 

,large majority an addre!s to the Crown, prdying that a Charter of Incorporation might be 
granted to "thp University of London," containing the power of conferring degrees, 
otber than degrees in Medicine and Divinity. Instead of' giving this power, 
the Government determined to found a new Institution, the present University of 
London, and it was prol?osed to the College, or University of London, as it was then 
called, that it should give up its title in favour of the' new Institution then about to be 
founded, and should take instead the title of "University College, I_ondon." This 
proposal the Council recommended the proprietors to accept, and It was accordingly 
accepted by them. It was one of the conditions of the agreement between the College 
and the Government, when the origmal title was given up, that the Institution should be 
incorporated by 1\ Roy"l Chal ter.It would seem that it was intended that this Charter Qu. 'Z133. 
shourd extinguish the pecuUlary rights of the proprietOls. These rights were, however, 
not formally cancelled, and provision was made for the transference of the shares; although 
all reference to any pecuniary advantage to be derived from the possession of the t>hares 
was left out of the Charter. At a subsequent period doubts were entertained as to 
whethtll the Charter had so effectually extmgllished the proprietary' rights as to prevent 
them from becommg inconvenient at some future time i anlf th~ College, with the 
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unanimous approval of the proprietors at a General Meeting, determined to apply, and did 
successfully apply, for a private Act of Parliament to settle the questidh. The main 
obJect of the University Coll~ge Act of 1869 w~ tq secure, the extinction of the pro
pnetary rights, but at the same time the powers of the Institution were enlarged in several 
directions. It then obtained the power, which it had not before, of instructing women 
as well as men in the College, and also of' giving instruction in the Fine Arts. The Act 
also gives the College a licence of mortmain np to a rackrent value of 10,0001. per annum, 
exclusive of its freehold site .in London. r, ! 

8. By the provisions of the University College Act the ,government of the College 
is intrusted to a Council elected by a General, Meeting of its members. The Members of 
the, Colleg~ ponslst, fir~t of the Governors, secon~y of the Fellows, ",nd thirdly of the Life 
Governo~., The Governors"represent the registered proprietors of the, shares in the 
College, as it was constitqted under the Royal Cliarter, and, although all their 
pecuDlary rights have been abolished, the righ~ of proprietorship is' stili sO far preserved 
that every Gqvernor' ,has the privilege of nominating bl w~lting undeI; his hand' some 
person; 'subject to the afproval of the

l 
Council, to replace 'hllll ,iIi his, lifetime, or to succeed 

him after his death as Governor. No such power of transmission is given to the Fellows or 
to the Life Governors. The Fellows are fohner or actual ',Students of the College, 
nominated by the Council, and admitted by a General Meeting-of the l Members. The 
Life Governors are similarly nominated, either by the Councli. or bY' tWentj fembel'J of 
the College, and are admitted by, a general meeting. ' Th~j are not, hOwever, necessarily 
former students of the College, but must 'be, person~ having special claims 'to the 
distinction, which special claims the Council, or 'the 'nominators, are required' to state 
ill writmg at the time when the nomination is made. The Council consists of a President, 
Vice-President, Treasurer, and not more than twen~y-one or less than sixteen other 
members, to: be e:Ioot6ilJ& r"genefa'll'inee't'ing; but' 'of' !he' inemnert fof the College. Six 
of the members of the Coun~il ~~V,elever.r\y:e8j,lJ~t ¥1i re.eligible. 

4. The powel'll of the Council are ve7, wide f it 4as ;' th~ 601e Iln4 elltlre management 
if' and supe~kt!enderic~ o~ tpe ,Cpllege,. as well'relating to J1e ~neome and funds thereof /18 
1'< to the teaching of the various branches of literaturlfl science, and JU"t thereiq, and the :1' appointqIent. susPension. and Qis!lJissal, of professors, lecturers, and te9,Chers, and all 
,r other the affairs and concerns thereof.", The Council also pas the government pf the 
Hospital, which has peen established in connexion with the College. and the control of 
its funds." 'The p~w~r o( making \ byelaws, hQwever~ re~ts with. the General Meeting of 
,the Members., , ,)" ' I' , ., ) 

5. The byelaws at'present.in force. provide that no-professor or holder of any other 
place of emolu!llen~ in, the College or Hospital shall .hold the, office of President, 
Vice-President, Treasurer, member of the CounCil, w' ,Auditor, without ;vacating his pro
fessor.ship or other place of emolument. ,The effect of this J;>yel,aw is to exclude, the 
professors, mdividuaU, /loS well aS

I 
collectively, from any direct share ,in the gov,rnme~t 

of the College;, .but I,\t the same tUn,e by anqther 'byelaw the professorial body ill con
stituted ,into a Senl,\te, which possesseS no powers under the Act o£ farliament, and which 
occupies with, regard to the Council t~e position of a purely' coasuitative body. The 
Senate is empowered to make suggestions to the C01Uldi With regard to, the general 
,managenient Of the College, and especially, of .the' llbraries,' anq,,~he /lluseum. ,Further, 
whenever a professo~ship or ,lectureship is vacant. the\CounciJ,is required by the byelaws 
to communicate to the Senate the' names' of all ~he pandi<mtes. with t.heir testimonia.il!; 
or, if a~ adverti~ement has been diSpensed with, j;he name and testimonials, if any. of any 
person whose appointment is.under conside!'Rtion. ':fhe Senate report their op!nil?n, WIth 
their reasons, to the Councd, andno appomtment to a pennanent professorship IS, to ~ 
made by the Counc::il until either 8; report ~as been made to the Councll, or ~til the ti.me 
appointed for making It has expired. Similarly, the powers of the Councd ID removmg 
any professor, lecturer, 0); teacher, a!f limited by th~ requirement that the. Cou!lcil should 
previously send to the Senate a wntten tltatement 'of the grounds on which hiS removal 
IS proposed, and should request the {Jpinion 'of the Senate thereupon. This scheme of 
government possesses several obvious advantages. anQ has ~1I found ,in practice to 
work very well. ' Th~ Counc:il naturally 'attaches great weight .to. the opinion of ~he 
Senate on any academiC question; and the Professors thus exerClse, 8 very sub'sta.ntml, 
'though indirect, control over the management of the College as, & place of education. 
while, at th~ .same time the,y; are1 rehj),ved frj>m, the dut~ ?f attending to the details of ita 
financial bUSlDesS. '. ' ," ' I '" ' 

App. :xm., 6.,-The e~ntJ,itu~' <>f:the q~ll~ pn Capital acco~ up to the year 1870, 81qOIlDted 

VoLL, p.~. to 202,~871,! and WI¥! inCUlte~ as shown in the followlDg statement ~ 
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, T I ; "\1(1'( 'J f} J I'~' \ 1 "'~; , ) J '\" 1 ,O·{, Jj 11£ ~i 
Freehofd land, .. , ',,,. ,.J. • I, - )1 'J"f ,'3U,~O l 
BuildingS18nd'>£urniture.. ~ I t \~, -, ,l~5,0701 
Books" I -J! " , , ., '" .. 4< 4;425, 
Anatomical andlMateria, Medica Museums, " " iJ • "' (,6,153 
CheInical. l'hysical; and PhYSIOlogical, Apparatus ( -:/' )4,336, 
Museum of Comparative Anatomy and,Zoology , ,-, ,,", ,002 
Birkbeck Laboratory'of Chemistr}l" 'I 0 i.t, • JI "j- ,II" II 3,128 ' 
Expenditure-on maintenance.in addition,to the College fhare.ot' £ee~, ,,la,393 

, Amount, paid., to ,Pro£e~sors>\ .. .iIllJ ,"ugmeutation' p£ j'eef,J and'\for I 'I'. 

annuities and pensions . JO! "'110;1,80.; 

"7.' The 1whole of"thi's expendittll'e' has I beeh',jdefrayed ,oot,jof'\ the-' 'originall sIi:lre 
capital' of, tne' College; ''ana out' of the l sums' that' fhave lbeerlf leither-, given '01"" 

bequeathed flo it for genhal lpurpdSeiJ from time 'to tim!!' IA -pm-tioD of these expenses,.' Qu. 7132. 
viz., the items of 18,3931. for expenditure beyond the ~ollegeI6hdreJoffees\ and'10,180t.! 
p~d . to profe~~prs.,i~ !!-ugmljllt~tioIl' [of ,JE?e~ :~4JoJ;; an~~I~~ IIndj pensfRnp •. 'l}'ere .:qot 
properly chargeable agamst the capital of t1le.d901J.~e, ,as,,~hey 1~I1p,r~~~"prdinary, 
expenditure, which ought to have been dejfa,Yed out of the annual revenue; but the 
CouDcil" cotlSidered themselves 'j~stitied; end nol doubtl 'were justitie!!. in irenbhIhg uPon 
the eaPittl.l of, the pollege fo1' 'the P\1rpOSeJm tnam,tainmg'it~ ,efficiency' 'In a~qition to the> 
capitaf Sum which haS been.expended as shown abqve, there are endoWmentS' II.t!SlDg' outl 
ofvarious bequests'wliich produeed;lnl'1870;an: annual ,mcom~ of 2,9781.; "Of this inCbme I VoL L 
2,2761. is appropriated to special purposes. No assistalice1hasrfevet' be'eIfltaceived . from' App. XIII., 
8:n.Y,Pover~entlITl\n.tOJ' ,)'.' •• 1,', "," •• ', J" 'I'. '" d p.¥'. 

8. A ~chool intQ,wbicli boys aret,admitted I\t.an)i ag6lbetween"seven'land ,(ifteen h,asl 
been established .jlll £onneXlon .Wlth ,U Dlv.ersity College. UI!: form,sj a, dis1<incli 1 branch a£ 
the ODlIege, and its pllpilsJare entirely separated from .the ;Ij/;uden~> 'll'he J{ealtMastel1 
is appointed and lis, .rentovable ,in thelJ'Same' :matlner!'lD ,all, respectli JI_"a Pr~fel!sor of ... th~ . 
College, and is subject to the control and regulations. of liIhelCou\l,~ll.f, I'l'hlll;lumbers ,\>j') 
the school dutl/lg the last few years have rapidly augmented, and the instructIon In 

MathemJItiCII' alld in some :branches of ,NaturaliSCIeIlCti bas i:eceh:ed: 8, very, eopside(able 
development. Thcl connetionJwith'Jthe;School.is',o.f. UbquestiQnablt:llidv~ta.ge. to) the 
College,·llSI.4l,a.rg& and mcreasing, proportion of .well-prepared IpupdS',plIS»l.from the' 
former to thlllatteFr. The .establishment of the School must originally ha,Vel tDv6!ved a 
large outlay; but dr;ing the last few years the College, in a financial point of 
view, 'has not be~' a loser 'butY a: ,'gail:i~( to' ~,'~ght' extent1!bf'\-he 'tmjintenance,Jof • 
the School. 'W e' )a.r~ 'iDformell l1l.lit thE! fin1ltJ'cial' relationi blit~een . the \wo b~anches 'of' Appendix I. 
the· Institution have .1" recently been lcarefully' in'Yestigated ' by" the ~<1hoo~, C,ommit¢e 
'$ ()f the "Couhcil; ,land. 4t ,has ,thllSJ, .. been tASdertaihedl that. ,fop"the, Jasf;, five' .fears, 
" "'-the most prosperowl n the history of the Sehbol,...,.the net ap10\l~t. received from the, 
'f School by the College for itE! general purposes 'has beep only an fl,llllrage of 9821. &. Bd. 
" per, annUlDi •. Buti.. even this iIS SllbJecll to,J8:. large. dedlldtiQIl ,fat 'I'Il'(I.t. wbicArlD&Y ,be, 
" moderately estimated at ,1501. ,1£ yeat fQJ','the',sollth wmg, and Qf !lpQt,.f~ 'the Fortion· 
« of the main buildmg still, 6CCUpIeq,' by ,the School.: . Thus 'the) actual! profit ,derived 
'I from the School is reduced to! about SOOl\ a yeadl I" J ) I, ' " ,'\ I 

'9. There are three Facult~s iri lJniversity College:'l...-1't) of Arts /mil Laws, (2J of'Science, 
(3) Of Medicine. ' There i~ also & Deyartment of Civ1( and:Mechanlc8.~ Engineering! ' .. 
. 10: The n'umber of'Prhfessorshlps in the' first 'two' Faculcles,Lid'thitty-one.1 ,Of these 

the scientific 'chairs are' the 'eh~ven fqllowlng :~ (I) ~' Pr()fl1sS6rshl~ br Mathlltnatics, ,t2) ot' 
Applied Mathema.tic~ and Mechanid,I,",3) and (~)' of 'CheQ:ustri and 'Applied Chemistry' 
(these two c~ being, at' ,present ,held ,by' fhe 'same ~rofessor), (5) ,!If ;PhYSIcS, (6) 01' 
Engineermg, (n of, Zoqlogy,' (8X pi Botany, (9) of ,ablogy'and Mineralogy, (l0j"0( 
Physiolqgy, (11)' of' Prl/.cticul'Phpiology and"Histofogy." The~e,'js" 'beside!!, a. Profes
sorship of 'Architecture ~~ Construction~ J 'ot thde 'elev~n' pr6fes~orships, o,!~· ... only::is: 
endowed, Mr. T. J. Philhps Jodrell havmg lately presented to the College'me SUIIt 
of7,500l. for a permanent endowment ot' the Chair of Physiology. Mr. Jodrell's object 
in' foundiJ)g this endoWl;Ilent. as stated in .the deed of fou\ldation. Wall ,ta "promote' 
.. the stlldy of Human, Physiology in Uni,verslty College, London" and,especiali:Y to~ 
Ie encourage original research 'in combination with professorial teachiiig,'" and .. to ensure 
cC 'such a provision fof t-he professQrshil,l as shall induce plen 'of e¢inence and' ability, 'who' 
.~ may bE; willing tQ cultivate '80ience ~or its OWIt Jla.ke.. to.l~gq wore,)u.4r~ti,Y!l sources' 
.. of emolument, and to undertake the office on the condition \>f devoting to original, 
'~"research, ~ther in ..wnJ!~Q!l :with) ~¥s Rr<!~1iBhlpl\1<Y; ,.nl q~~er,JYo:~,pf:}a kindred 
'c nature which sJiaU De essenbQI ana aUxililuj to auen reSearcli. an: the tfuieUiat'can be 
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.. spared from the work of a lecture room." The report of the Council on February the 
25th, 1874,' states that Mr. JodreU has signified his intention of presenting the College 
with a further sum of 500/. to be applied, under the direction of the Jodrell Professor 
of Human Physiology, in the purchase exclusively of such additional apparatus as may 
be required for the effectual prosecution of original Tesearch, and that this sum will be 
paId over to the College as soon as provision has beeD made for the reception of the 
apparatus, arrangements for making which "provision are now in progress. With the 
exception of this recent benefaction, the College can hardly be said to possess any 
endowment whatever the revenue of which is properly applicable to the support qf its 
Scientific Faculty. The Professor of Geology, however, receives 311. per annum from 
the Goldsmid Fund. 

U. The Fourses of, study, as in.dieated in the programmes of the professorial lectures, 
appear to be carefully arranged WIth a 'lIew to the reguirements both of elementary and 
of advanced :students. Great importance is attached to the laboratory instruction in 
Physics, Chemistry, and Physiology. 

12. The College has but few Scholarships or Exhibitions, and I of these none are 
appropriated exclusive~" to scientific I!~bject,s. , ' , 

13. The College possesses II valuable, Library, consisting of upwards of 68,000 volumes 
and 16,000 pamphlets, a great part of which has beeo denved from gifts and bequests. 
Within the loAt few years the libraries ef Mr. James Morris and of Mr. J. T. Graves, 
the latter containing a ,splendid collection of works on Mathematics, Physics, and 

, Astronomy, have been bequeathed to ~he College. , 

14. The Report of the Council already referred to states that during the Session 'of 
1873-74 the number of pupils was 1542; of these 893 were Students in the College, 
and 649 Pupils in the ,Scliool. Of the Students, 322 belonged to the Faculty of 
Medicine. In the Faculties of Arts and Laws and of Science there were 571. The fees 
received, exclusive of those for clinical instruction, amounted to 24,2661. lOB. 6tl., this 8um 
consisting of the following items :-

£ B. d. 
Fees for attendance on the Classes oithe Faculty of Medicine • 6,112 11 6 
Fees for attendance on the Classes of the Faculties of Arts and 

Laws and of Science. - 7,053 18 ° 
School fees • r • 11,100 1 0 

15~ The ~otal' payments out ot these fees to the professors, teachers, and masters 
amounted t? ~ ~,904r. 88. {iti., leaving 7,3621. 28. for the College share of fees. 

16. Il!l addition to tbe 'above.stated. amount of fees, the sum of 2,010/. 71.0d. was 
received for clinical instructiou, in the Hospital, but these fees, as has always been the 
pracbce in this hospital, were devoted to the support of the hOSJlital. The preamble 
of, the University College Act recites that in the year 1832 the College appropriated 
.. a certain portion of ,its land for the erectioll thereon of a Hospital in connexion with 
.. the Medical School of the College, and the Council obtained subscriptions from the 
" proprietors of the College and others, whereby the North London or University 
.. College Hospital was erected on the ,said land, and ,the said hospital has since been 
" ,supported by annual subscnptions, and by: donations and bequests, and also by means 
.. of the fees of students of the College attending the hospital, which fees have for that 
.. purpose been relinquished by the medical officers of the hospital appomted by the 
" Council; and the goverument of the hospita1 and of its funds since its foundation has 
.. been ID the haods of the Council, who have from time to time made and altered the 
• rules for the management thereof; and the College is now possessed of considerable 

., Investments for the benefit of the hospital." It may be added that in 1838 the College 
gavc 5001. as a contrIbution towards building one of the wings of the Hospital; As to 
the present 1inancial relations of the Hospit8l to the College, the Secretary, lVa. Robson, 
states that-- ' 

"The College discharges gratwtously all the duties of" Trustee for the hospItal; it lJl8IUJges the invest
ments of the hospItal funds, conducts the correspondence connected therewtth; - ... the gnaa-dJan of" 
the legal righ1B of" the eb ..... ty. and in VIIl"IOUB other waY" earnes on what may be called ita ezternal aifain, 
defraymg ont of Its own funds the exp8DSe11 IDCldental to Its connexion Wlth the hospital. Besid ... tIus, it pays 
each of the two Holme Professors, one of Cllwcal MediCIDe, the other of C1ulJcal Surgery, .. 8tlpend of 
1001 pet" annum, out of" the income of" the Holme Fund, ",lneb was bequeathed to the College • for dte pll1"JlO888 
of its Medtcal Department.' The dutIes of these Professors are d1llCharged wholly within the hospttal, wweb 
derives BD unportant pari of its income from the fees paul hy the students for lwepital p1"lICUce awl chmcal 
iDstruct:&.on.·" 

17. The evidence which has been laid before us clearly.shows that the usefulness of 
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the' College is greatly restricted by the insufficiency of its funds. The difficulty is felt 
in two respects principally; first, m providing adequate payment for the professors and 
their assistants, and, secondly, in llrovidmg laboratory accommodation upon a sufficien t 
scale, together with the proper appliances for instruction and research. ' . . " 

18. The following are schedules of the payments received by the 1.'rofessors in the 
session of 1872-73, and of the lectures and other instruction given by them, in, eacl;, 
academical year: 

SCHEDULE of PAYMENTS. 

Subject I 
Share of J FeelJ'. 1 

Endowment., r: 'l:o:m. ,I 
I hi 

£' ~ £ 
, 

£ 
' The 1>rofe •• or 'pay.: about SOl. to 1. MathematIc. . · ' 370 ' - " . 376 , , , i an .... ,.tant 

2. Apphed Mathema.tic. ,- 12a 200 1 ,3$3 , The endowmen~ 1& guaranwed bY' 
the Treasurer of the Colleg'l 

, for 5 year., of willch 2 are un-

• ' expll'ed • 
- - 252 - 252 -8. Phy.ics • 

4. Chelnlstry' - " - I 1,484 - , 1,484 Till. i •• ubject to .. deductlOD of 
between 400t. and soot for pay. 

6. Geology and Mineralogy 
6. Botany - - -
7. Comparative.Anatomyand 
, Zoology. 
8. Phy.,ology - -
9. PractIcal PhYBlology · , , 

I 
10. Engmeering - · 

Subjects. 

1. Pure {Lectures -
MathematIC. ExerCISe Cl ...... 

2. Apphed Mathematlc. -

{

Lectures • 
3. PhYSICS Exermse CIa •• e. 

Laboratory -

• PI'actIcal Chemistty 

f:
ctures - -

4. Chemistry 
Exercise Classes -

- Laboratory Work 

5. Geology and Mineralogy 

6. Botany 

7. Complll'8tive Anatomy and 
Zoology. 

8. PhYSIology -

9. Practical PhY-}Lectares -
slOlogy and Laboratory 
Histology Work. 

, 10. Engmeering WIth Engineering 
DraWlDg. 

'I' I 
ment of .... i.ta.uts and othel\ 

55 86 
expen.es. 

3t -
184 ,-' 184 -
104 100 204 -

46S 468 - - , 
368 - , 368 The Prort..sor haS to' pay an , , asBllltant. 
lOa ...,... 102, -, I I 

t Le.~re. per Week Lectures per Semo", f RemaTks 

(~bout) 
9 300 
6 200 
9 300 
6 200 
4 130 
Druly, from 10 to 5. 

5 } (6 months). 240 
S ' 

(3 month.). 
4 100 

(6 months) •. 
, Druly fro~ 10 to 4. 

2 60 
(7 months). 

8 60 
(3 months). 

I) 200 
(9 months). 

S' 150, 
(6 months): 

7 ISO 

'rho PlOfcssor is more or Ie •• 
occupIed dally 10 super1Ownd
mg the students, bnt no e.tlmate 
of the tIme' th~ occupIed caD 
be gtven. 

J
1 'rhe. Professol' III usually engaged 

at the College the wh"le day. 

Tbe above' remark as to the l'hy
, sical Laboratory apph •• to this 

Laboratory also. 
The Profe.sor 1& also OCCUpIed 11> 

the Museum of Geology, and 111, 
eXCUl'81ons WIth the students. 

Dally from 9 to 4 throughout Session. Tbe Professor 18 more or less occu
PIed dally 1D supenntenmng the 
stJldenls. ' 

13 420 
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Qu. '116'1. 

Qu. '1165. 
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J 19. ~tl~;Pe IJRtia fr~ the abo'Ve(.lJchedules that ~e[ Profeuorship!\ with!, perl1ape. 
9n~>exception~ &1'Q 'Very ;mf.dequately ~munera~.', !" 

J > 2\1. 'fh~> emol~ell,ts of the Profess~s, excepting, ,~·sh~w'n in the first schedule , 
are derived from a shan;. of the gross fees pud by 'the students. which are divided' 
between' the' College and 'the ProfessorS according_to a sliding' scale, so arranged 
that in the ilase of ' the la~ger,Jt:lil.sses the College'receives bne'third of the fees. Ill, 
the opinion of the Secretary. " the large deductions from the fees which the' 
" College is obliged to make In . order ·to 'ProVide' for the current expenses of the 
" institution, have a twofold injurious effect. They materially diminish the remuneration 
" of the professors, and so faJ.'l> tend to deprive the College, of the services- of able men 
" and by Iendering it .necessary to charge fees higher .than might otherwise-he.requisite: 
" they must have the indirect effect of keeping down the number of our students. 
~' The result,is that our P~ofes8Qr8 as a rule are very inad,~quat~11' paid." l'he Da~urpJ 
consequence of the .inadequacy of the professorial stipends i8~ that in many cases the 
College ~aS'-.rouhd 'it imposslq1tiio retam the serVIces of some of its mo9't 'distinguished 
Professors ,'SqOle stl'ikitlt inktances of very recent occurrence, which &how the disadvan. 
tage at whlcli'tne CgUege is placed ill. this respect, are mentioned in the evidence. 

- :~~ j - 1-' l~ ~fjfl' 
, ,2l.. Withilregard to the> S'ebond 'POInt, it is stated that the J1!source& of the College 
have 'bet>l1 quite 'inadequate t" provid¢ suitable and sufficient laboratories, apparatus, and 
assistanre for 'the practical departments of experimental :sclence. The laboratories have 
recently been_extended' and i unproved; but ip order to 'provide for ,Idl the ~equirementt 
of the professOi s,. they would need tq be much larger than they ~ew are,- and tEl be better 
supplied WIth fittings and apparatus. , WIth especial reference to !thI:J Physical LaboratorY. 
it is stated by __ Mr. Robson iliat," when the p!~sent Professor of },hyslc.s was elected lie 
~~ ppint~c,l. out tQ, the, COIID4!1 ,~he Importance of having ,the nJ..ans of giving practical 
" instruction in the various ~ubjectsh' which he had to teach, aild the CouncIl complied 
" with his suggestions as fariaS 'they ad the means of doing so. . Those mem!$ 'were so 
" limited that they were suffiCIent m~rely to fit up one of the ordinary rooms as a physical 
" laboratory, and to add a conSiderable, quantity ,of modem apparatus to the stock 
" whIch we preVIOusly had. The professorJW'ent olTer that stock very carefully, lind 
.. drew- up a long catalogue of the apparatus whICh: he considered mdisf,ensable for 
" carrying on his work, and the Council gave him <what he said was absollilte y necessary 
'~J!t _9J~~tl.-hut .were l!omp.elled .to _withhOld JI, large portion of what be wanted and 
" which he said would be extremely useful." The Professor himself considers that his 
department is still to a great extent in want of apparatus, M well as of more suitabl~ 
rooms. ,\ . ~ 'II; I ,p' ,:' 

, . , " ~ \ , , 
22. The Chemical Laboratory, which is known by the name of the Birkbeck Labora

tory, was not prOVIded wholly out of the funds of the College.' About a third pari 
of the SIIIn WliIC):i, was expended on It was obtained from subscriptions raised by a 
number 'ot Mechanics' l~stltutlOns Itt various parts of the country in honour of the 
man' who, first suggested their foundatIon. WIth regard to this laboratory, Profes
sor Williamson states: .. The publIC laboratory which 18 attended by th~ students is 
" supplied by the College w~th the stock apparatus,,, ,which: is kept up partIally by IL 

" m.oderate sum which is spen* every year in renewing and repairing the apparatus. The 
~ Council are'very considerate in the matter. I believe they have never refused 'any) 
" thing In' that way whICh I have 'asked for; but I conceive that that is only due to 
" the fact that my requests' have been. e~ceedlDgly moderate. because I knew that I 
"'ljhould very soon get to the limit of their power of supplying them. I do not 
" remember a ease of their dechning to give me anything I 'asked for • • . • •. As to 
.. , the extent 'of the laboratories, there are importaut wanlts for operations of' greater 
.. nicety, bu,t the geJleral accommodation i~ not unsatisfactory." The Important wants 
referred to are rooms .. for gas analyses, and for operationS requiring high temperatures 
and requuing furnaces; the accommodation for such purposes being at present scanty," 
Professor Wilhamson adds: "The first thing I shoul~ wish to do, if I had ,had the 
" command of more money for the' purpose, would be to .get better illustrations (or 
" my lectures and better apparatus for the laboratory. I should also use available 
" money for aPI!aratus and materials, and for assistants ,in original research, and that 
"' is the bigger Item of the two." The working space in the Birkbeck Laborator, 
is' stated to be only sufficient to accommodate twenty-four students, and this number IS 

accommodated only by allowing less -space to each student than io.laboratories of more 
recent foundation, such as t~t at Bonn, for example. I .' " 



,. 1!,. ' p,.t1posal~{dr th'e ektedsioo (,1 tbi! (j6tlelte bhildlhgihJ>pear. at V'liribu'S itim~~"t9 hll.vll, 
'come under 'the"(JOfisideration bf the Cooncil,1but 'DO 1defimte 'kCtiOIP hall been tuen'With 
regard 'to them. c ',MI'. Robs'on believes;..:..l. ' ' r , I • ., . 

, I. That if t~e bo~cfl hail the n~s~ rdn~s ~t their .disPosal, they: would t&k!e steps to . oomple~ 'the
L 

two App. p. 1. 
'inngB, already partly erected; and thUS' CBIT}' out the ongumI deBlgll ot the College, so fat l.s 'its ~teM,.t iii con-
cerned.' Judgmg from tlotlmafes.made at'Val'UlllS tIlDes by: OJlr1'l'llhlt<!~' ]) conclude. that the' cost or- ib#l 
1I'0r1l; in questIon would \le ,upwII1'ds 01' 40,0004, I ,," ~ , f " • 1 , .r', J • 

, "Among the ..... to which the add1tlOn¥ bwldwgs .c:ould advaljtageously berpnt, 1 pmr lIlentIon, lD ,tIre 
'fir* place, l&boratone. for :Practical PhysiCS, and (or original, phYSICal research; next, workshops attached 
to the Class of Engiueering'~ accommodatIon. of 1;l1ill kind' hllk \leetl ~gte"tly needed for SIlverai yellr'~: pl\S~ 
and the 'Wlmt of it, there'iII good reasod to'beheve, has beep .. "en011s obstacle to the:fulI development of'!xlth 
-the departm~8'ofth" College Idfe,cled by it. 1\1.( (' .n' , "',' \,:. ," : ~. , 

" Greater "pace coul!! be .be¥ficwJIy: devoted ~o proflQ.wg more e~ve and completll acc~~odatI"o!, 
for the teachers and the students engaged lD the cl .... es at C'hemlStry and of rractlcal PhYSlology. 
, "Labot1ltoriell t?r omglna~ oIretlllcal; ._wh, e.ud for ~ p!IIjl~\ljllj!.ppbcatI\>ns ,r phelBlSJ;n\j wquldl'!so ~uU'e 
much space as we11 as expenSlve fitttngs and app ... atus. ." i,' IT_'" J "',' I ""/ i, b "j ,j, 

" The whole of the south WlDg, when completed, would prophbly bEl required tor tne us~' cif tne S hOo, U, 
as there ,."every feSso'l to expect, the uumber of ,ts pupJ,ls ,should /ill) ou lUcreasmg for t)le lloxtJew y:ears, as 
it has contu.uouslJ for' tit.; past SlX or seven years: ":A. Il1rge'portiou of' th.<i wl'1g lass'lltult', wlullll was fimshed 
w Septembel.- 187$, ba .... llg been iisstgDod to the cl .... e .. ell' Practical ChemIstry anc! ot PIIys,:cs, tu wluch 
.ubJects greJ!.t .lttentlon 18 paId lD tlle ochool, It IS found th\l.t loss aceonimodlitlon tMn had Dilen fDtiClpated is 
av..uable fof or#'¥Y-~,~s, so th~t the oc)1oollS ~e.d:r ,ag~ ~ramr~,for sr~" ' ,,~, 

'KiNd's COLLkGE, LONDON.,' ,/, 
.~ {I '~ ~ \j~\) ,~! i ~ ~ "I I- ~ 

, ,24. KlDg'$ ,QQlleg(l was foundec;l oj; Royal Charter in the year 1828, ,. :/pr, the teaching See App 11. 
," ,of various wanc;hes ofj Literatn,re and Science, and ,also ,the ,doctrlDel! and duties of 
.. ChnstiaD)ty ~s t'h~ same-f\r,;noukllted, by the UnIted. O,h.urch ,of,England,aJ;ld,Ire1and.;' 
The College was erected, on a SIte granted by the Crown, with money ra:ised'IP~tlJl ,Ja,y 
shares and partly br ()onations, there being no grant whatever from the Government 
towards the 'eteetion"of' th~ building. 'It is Stated'n;. g} ddCwnent'issuea'bj tbe 'COUDCP Calendar 
of" King's C9lll!ge' in 'ISn.tbat "Ii numbei"<~i' ,ts" originar r,ro1UoterS; both 'donors and 181~' 
~, 'shareholders, withqreW 'th~lr SUppOlJ at' the, last' rrloment' in 'eonseq nence <if) c,ertal~ p. • 
.. politIcal dIfferences with which'the l College itself was entirely uncon'neC~d,'lea.ving 
" 12,OOOI,~of$hare$ forfeited, besIdes promised doOlitions, of which the' afn9unt,'cannot 
II' now' be asceI;tained, but it is 'believed to hav~ been at"least 3,OO(}l,''The- debCthiis 
Ie involved. 'in 'the buildin* Of the 'Colle~ 'has been'in regular cOUrse 'bf liq-qidation 
" by a sinking fund whicli is -rIgorously kept up. Oii'the other hana, ne'lf buildings 
" have peen needed, and consequent debt pas, from time! ~l tIme be~ incupre!li in (ll'der 
" to meet the requ4-ements ()£ efll,cient, teaching, and especiallY1 tbe increased demands 
" of. PhYSlCal ScienC(l, fQr wbich more acco=oda~on ~ ~til} urgently' needeq," " '. 

25. The proprietary rIghts of tbE: original sllateholders and of dorlors have n~ver been The pro
entirely extmguished, although they appear td bl11imited in point of fact to the'right pnetors. 
of nOlDinating 'pupils to the School or to'the 'College at a slight1y reduced fee, and 
even this right IS but Seldom exercised. The: proprietors are precluded: by a provision in 
the Charter frolD receiving more than four pet cent. per annum 1,lpon the amount of their 
shares; but as there has never been any divisilile surplus they have'received no dividend 
whatever." , , ' ! 

,26. ThE: ofti<:ial title of the. Corpo~ati~~ i~,~ Th~ G\)vernors and Proprietors' of King's 
" College, London.~ ,Ita governme~t ill vested in a Council. which reports annually to 
the Court of Governors and Propnetol"l. The COQUcil consIsts altogether of forty
two members, nine of whom are the official vovernors; one is the Treasurer; eight are 
life Governors; and' the other twenty-four;' of whom six go out every year. are lliected 
by the Court of Proprietors from II list r.repared by the Governors, and containing twice 
as many names as there are vacancies. The OffiCial Governors are the Lord 'Chancellor, 
the Archbishop of York, the Bishop of London, the' Chief Justice of England, the 
Secretary of State for the Home Department. the Speaker of the House of Commons, the 
Lord Mayor of London, and the Deans of St. 'Paul's and Westminster. The Life 
Governors are appointed, as vacancies occur, by the. Archbishop of Canterbury, who is 
tbe Visitor of the College: The -elected members of the Council must be members of 
the Corporation; and 'It is further provided m the Charter that" no person who is not a 
It member of the United Church of England and Ireland, as by law established, shall be 
... competent to act as Governor by virtue of bis office, or to he nominated or act as Life 
.. Governor, or be eligible as a member of the Conncil, or to fill any office in the 
.. College, except. 'only the Professorships or Oriental Literature and Modem Languages." 
The Council has "full power, from tIme to bme, to appoint. and, as they shall see 
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" occasion, to remove, as well the Principal, or other head, the Professors, Tutors, 
" and M3l!ters, as also the Secretary and an .meers, agents, and servants of the said 
"~ollege." It has also the entire managemen~ of and superintendence over the 
affaIrs, concerns, and property of tbe College, and m all casea not provided for b) the 
Charter, it is empowered to act in such manner as it may deem best calculated to 
promote the welfare of tbe College. It may further make, and vary any hyelaws and 
regulations, touclung the government of the College, the appointment and removal 
number and rank, powers and duties, stipends and emoluments, of tbe several person~ 
employed, and tbe terms and conditions upon which students shall be admitted. The 
appointment, Dr .wsmissal, of the Pnncipal and of the Head Master must be confirmed 
by the Governors; and their consent is also requisite for the validity of sny " fundamental 
regulation" affecting the discipline and course of education in the College. 

27. The followlDg is a statement of the expenditure of the Capital funds of the College 
from its foundation to the present time; 

• £ ~ 4 
Freehold lands, exc1nsive of Slt. granted by the Crown • 16,448 0 0 
Collegl! and School bwldmgs and littlngs " • 146,899 0 0 
Flttmgs for muse=s and laboratorIes • 0,788 0 0 
Cost of books for general and medlcallibraries • 0,296 11 0 
Cost of musenm and laboratory apparatus • 6,089 14 4 

28. The College possesses no Endowment applicable to General Purposes (other than 
the bUlldmgs, &c., upon whicb its capital has been expended) There are, however 
endowments amountiug m all to about 21,500/., and producing an annual income of 
about 880l., which are specially ap£ropriated to certain prizes, scholarships, and pro. 
fessorships, none of which are scientific. In fact the whole of the expenditure reqUIred 
for the ordinary every·day work of the College has to be defrayed 'out of the fees paid 
by the students. 

29. The general education of the College is carried on in six distinct Departments, (1) 
the Theological Department; (2) the Department of General Literature and Science (of 
this thert" are three division~, the ClaSSIcal, the Modem Division, and the Oriental; 
(3) the Department of the Applied Sciences; (4) the Medical Department; (5) the 
Evening Classes; and (6) the School. The whole of the arrangements of the College 
are under the supervision of a Principal, for whom a house is provided in the College 
bUllding The management of the School is left to a great extent in the hands of the 
Head Master, subject to consultation with the Principal. 

30 The Students are diVided into two classes, the Matriculated and the Occasional 
students The Matriculated Students are those admitted to tbe regular and full pre. 
scribed course of study. The Occasional Students are those who, being unable to attend 
the whole course, are desirous of pursuing any particular subject. The Matriculated 
Students are expected to attend the daily service in chapel, unless specially exempted 
by the Prmcipal. An exemption is allowed in all cases of conscientious objection. As, 
however, no register is kept of the attendances, the exemptions are not often applied for. 
Divinity Lectures form a p~t of the regular co~se i,n all ~he Departments, but 
exemptions from attendance at these tectures are likeWIse readJly granted. As has 
been stated above, the Charter reqUires that the l'rofessors should be members of the 

Qu.7084, Church of England. No very stringent test, however, is applied In practice. In reply 
7080. to the question, "What is the nature of the declaration of conformity?" the Principal 

states that the candidate does not sign any declaration whatever, but simply says, I am 
a member of the Church of England. 

31. The Scientific Professorships in the Department of General Literature and Science 
are (1) & Professorslup of Mathematics. the Professor having the assistance of three 
lecturers; (2) of Natural Philosophy; (3) of Chemistry; (4) of Mineralogy; (5) of 
Geology (the Professor of Geology has also the as~istance of a lect~rer); in addition 
to these there are in the Department of ApplIed SCience, Professorships (6) of the Arts 
of Construction; (i) of Manufacturing Art and Machinery; (8) of Surveying and 
Levellmg; (9) of Drav.ing (GeometrICal, Engineering, and Freehand) 1 and, in the 
Medical Department, Professorships (10) of B~tany; (11) of Compar!ltlve Anatomy; 
(12) and (13) of Physiology and Practical PhYSiology, the last two bemg held by the 
same Professor. The Professor of Natural Philosophy has one Demonstrator, and the 
Professor of Chemistry two; there is also a Lecturer in Photography. A schedule is 
annexed of the ~tipends received by the Scientific Tj:acbing S~ff, not incluwog the 
payments for the Eveping Cl'asses (which, however, are very small m amount) in the,year 
l873:-
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• Nombero' l Aggree.~1.end of 
SnbJ •• t. StIpend of I'roie ...... Lecturen: and 

Demonstrators • and Demonstrators. 
• , 

£ s. d. .£ s. d • 
Mathematics · · · · 466 8 6 3 545 8 6 
Natural PM.sophy • · · · 42412 5 1 132 3 4 
ChemIStry' • · · :} 604,17 0 2 337 3 4 
PractlcsJ Chellllstry · , 
MlIleraJogy • · · · · , 65 0 3 - -
Geology · · · - · 78 4 3 1 3t 18 9 
Botany - • · - - 134 810 - -
Comparatlve Anatomy · · · 50" () 0 - -
PhYSiology - · - · 278 14,10 1 100 0 0 
Arts of Construction · - · 100' 5 5 

, - -
,Manufacturlllg Art • · · . · 180' 1 6 - ,[ -SurveYlIlg · - · - · 18719 0 - -
Drawlllg · · · - · ,190 17 4. 1 2615 0 

This schedule shows that, as in the case of University College, the teaching staff is 
very inadequately paid.' , 

32. Great attention is paid at King's College to the Department of Applied Science, 
which is intended chiefly, but not exclusively, for engineermg students, and students of 
manufacturing art. This Department appears to have met with a considerable amount 
of suocess, and there is eVidence that the instruction given in it is highly esteemed by 
professional men. The following statement, laid before ns by Professor W. G. Adams, 
describes the arrangements of this Department :-
, "At King's College the course is cllVlded IIlto three se.SlOns, with three terms in each seSSion, aft'ordlDg Qu. 6885. 
about 11 weeks' ~ctual tUltlOn 10 each term, and 10cludes the followlDg subjects >-

1st SesBlQD 2nd Session 8rd Se~on 
HQurs Weekly, Honrs Weekly. Hours Weekly. 

Pure Mathematics. 5 a 5 
{Meehan.ice (theoretical and 

Natural Plulosophy pt;.':~:caJ)~ : 3 '.Ii 2l 
2 1 1 

Physicall~boratory 0 0 It 
Mechlllllcal workshop • • • 3 ! 4. 
Chellllstry • 2 2 0 
PractlcaJ CheDllstl'Y 0 0 2 
Civil EngmeerlDg and Architecture 0 2 1 
Mooh1Oery and Mechamcal "Engmeering . 2 2 0 
MechaDlcaJ and EnglDeermg DI'II.wmg 7 6t ~ SurveyIDg and Levellmg • 2 2 
Mmel'alogy • 2 in two terms II in two terms d 
Geology and Mming 1 in one term 3111>one term 3 in one term 
Photography 0 0 2 

Total (about) 28 31 30 

Fees for this course . £4.2 £42 £45 

'L,brary and MatrlCulatlOn fees, &c , 51. 17 s. 6d, to be pwd On entrance. 

" The professors of civil engmeer10g and mechanical englDeenng require, at regular 1Otervals, essay; on some 
practical subjects from thll'd year .tudents." 

.. In add,tion to one lecture 10 eooh week during the first two sessions, the professol of mechanical englDeerlng 
takes the students 10 hIS clllSSes to VISit manufactOries In the nelghboUlhood of London. The average 
time is thus two hours a week fOl each sesSIOn. U 

.. In additIOn to, or Instead of cortam parts of this, the regular conrse, the second and third years' students 
cen, and ftequently do, attend and receive instruction III the chemical or the phYSIcal labol'atolles. which are 
ollen to them and to others (occasional Btudents) for .evenu hours daily, on payment of an extra fee of from 
41.4>. to 8/. 8 •• a term. or 10/.10 •• to 211 for three terms, and m wluch thele IS always a professor or demons
tmlol to give 1Ostruchon I\Dd IISSlstanCO. The engineering drawing elaas 18 also open for three hours daily 
(except on Saturday). and the mechlllllcal wnrkshop (Ill wluch the first year's stndents do wood workl and th'l 
second and thU'd years' 8todente do metal work) 18 open for SIX honrs dally (except on SatUl'day when It 
closes at 1 p.m.), and in each case there IS always seme one to give mstrucnon and 8SSlStanee." • 

Professor Adam!l adds: "We have every means at King's College that can be pro- QIL 6892. 
U6Q.1. B 



Qu.7037. 

Qu.7038. 

. 
Qu 7041. 

Qu.7046. 

.. vide~ for the education of engineers, except the I practical engineering itself, and for 
" ,that It ~uld be neoossary that our students sIu;,uld go to a practtcal engineer to finish 
" ~cquiring a ,knowledge of .th~ profession, but we haye everything preparatory to that 
" In our present course at KlOg 8 College; the course 18 complete for civil or for mecha
., JJical engineering." For ~ome years past the number of students in this department 
has ranged from 75 to 95. 

33. The evening classes at Kingls ¢orlege have been eminen'tly successful oana'prci.. 
vide a fan'ly complete course of scientific instruction, fol' persons who are unabl~ to attend 
the day classes. They were attended i~ 1873 by as many as 550 Qtudents, the majority 
of whom attended imore than one cla~8; about 300 of the 550 attending Science CJas~es. 
The students at the evening classes are usually clerks, either in the_ Civil Service, Or 
in mercantile, architects', -or engineers' offictis. ", 

34. The School! appe,ks to be in ~ tlpuVi~hing condition, and Its numbers are rapidly 
increasing; they ~mounted in ,the year 1872-3 to 456, and in the year 1823.-4 to 521 
the higbest point ~hat they have yetJreached. !he.financlal relations of the School ~ 
the College are substantlally the same as at UDlverslty College.' j 

35. As in the case of University College, it is stated that bl King's College the chief 
Impedi!I\ent to its furthe1"BUccess is 'fthat It i&,So extremely podll." ,The Secretary Mr. 
Cunningham, says, "Our original subscriptions were 15,000l. shor~ of. the 8U1uthat was 
" actually wanted fo~ the buIlding, and. although the Council J:tas for many year. insisted 
" on putting' by 500t. a year to pay, off the deQt, yet the increase of new wants has 
" been so great that ,the. o;rigmal debt remains IVery much the same now as it did 
" originally." ., Science iu aU Its departments" ill said to have heen "the chief source of 
I. perma.nent outlay oflat~ years.- ,In the firllt,placel the CqUllctI, only a few years ago, 
" spent 5,000/. m building a new Hospit~ With. tile simple objec~, as far as they were 
" concerned, of providing Clinical Teaching for their Mewcal Students. Within the last 

'., five years they hav.e .spent '2,0001. on a new Museum, and 2.0001~ on Chemical and 
" PhYSical Laboratories. And now, at the present moment, they have a further demand 
" of, I suppose, 1,5001. more for the new'subJect of Practical Physiology!' The Scien
tific' Del'artm~nts KS a matter; of profit and loss do not add to.. the resources of the 
College. The Department of Applied Sciences may be said almost to pay its own way, 
but the Mimeal Department baSruwayii been worked ara very heavy 100s~- The evening 
classes, for which very moderate fees are charged, and for which the Profes80rs are 
very poody remunerated, contribute little or nothing' to'tl,lt! ,support of the College. 
The Theological and Literary Departments are, financially, more successful; and may 
be said to keep the College aHoat. The 'teaching staff 18"paid llptln the principle of 
dividing amongst the Professors and Lecturers In each Department three fourths of the 
fees paid by the students of that Departm/lpt"tbe College reserving to itself the ~main.ing 
fourth part, out ofwblCh it has to pay the whole expenses oi"the, buildings, the interest 
on the 'debt, e.nd the salaries of the PrinclpaJ., the Secretary, and the clerks. But the 
Professors do not always ket theIr three-foUiths. "The Council have'for the Ia&t 10 or 
" 12 years inSisted, on there be\ng !?OOI. crear profit made every year, and if that 
" clear profit is not made"the professors have to make good the deficiency out of their 
" next fees. This time last year the Council had to charge 3 -per cent. upon 
" the whole staff to covet the deficiency of 1869, and this year the;. have hlld to 
" charge one and a half p~r cent. for the ~xp~nses of 1870..... The Council has frequently 
to refuse applications for increased grants from. the various Departments. 

36. Great efforts have been made and are still bemg made by the .council to raise 
an endowment fund or 30;0001., between 11,000/. and 12;000/. of which has now been 
subscr.ibed. It is proposed to apply this fund partly in liquidation .of the existing 
debt of 15,0001., and partly in extending and improving the educational appliances of the 
College; 

GENERAL REMARKS ON TIm TWO METROPOLITAN COLLEGES. 

37. We infer from the evidence' laid before us that a -strong feeling ex~ o~ the part 
of the persons interested in University and King's Colleges, that these InstItutions have 
to contend upop. very unequal terms against the competItion of ~igbly endowed Colleges 
and Schools, and especially of Institutions supported wholly or ID part by Government. 
There does not appear to be 'Boy ground for believing that in the Government}Dstitu. 
tiona Scientific Instruction is provided at a lower rate than in these Colleges. It !B.f8tber 
with regard to the competition for professors. th&Il with' regard to the COmpetltlOD for 
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students, that the disadvantage is alleged to exist, it being obviously difficult to maintain 
an unendowed and self-supporting system of instructIon at the same }eyel, of efficiency as 
one assisted by public.fundsj dr endowments;-"We bave:already referreil tb the'eomplaint 
on the part of University College, that U able- professors are drawn away from It by Qu. '1136. 
" opportunitieS' of obtaining better remunerated posts," aad t~at in this '!"ay it suffers 
directly from an unequal competition with thcf State:" 'I'o the i!~me 'effect the.' Principal 
of King's College observes, ~ It is cleat that the GoverDJ;Jient colnes into the field wIth Qu. '1103 
" the advantage of the public phI se, alld can' pay Jheir teaching staff very far better 
'I than we can pretend to ao; the effect ought to' be that, they should draw the best 
". teachers to their Collelte by being able to retntlnetate them most largely. If they get 
,~ the best men, their tmtion ought to be ,the best, and if their tmtlOn is> the b~t. of 
•• cOllrse they will galD the greatest amount of success. I say It ought to be so, 
c< b,ecause other than }lecuniary in~uenc:s come in.~ ,It qJust. 'bowevel" b~ admitted 
that the Schedules of the "Profe~sorlat stipends at the Royal School/of Mmes, and at App. VI., 
Cooper's Hill College, which will be found in the .Appenrux to this Report, do riot p.38. 
altogether jllstify the ,apprehenswns,whiah have been ,expressed ,to ns bYlthe WItneSses ' 
from; Univeraity and King'l! Oolleges. '(' ' ,. I i 

"38. These witnesses' furfhf!r agree ',in entertaining the' appn;hensioh that there maY' be 
a tendency in the distribution of Government patronage to prefer students educated at 
Government Jnstltutionlj to students educated, at independen~ Coll,eges., At th~, time of 
the first establishment 'by: the Government o~ t~e Engineerillg Qollege ali Q90per'~ ~iI~, 
it ~as in contemplatIon tha~ 1lP:J??intments iq, th~ Im~laD, ~nginee!ing. Servjce shou1d be 
confined to th~ students trameq m that Qollege. As the ;Council o( KIDg's, Qollege felt 
that this' restriction was likely to exercise a most depressing)nBuepce on ,thek own 
Engmeering School, they addressed a Memorial to the India Offi<;e 09, the 8Ilbjecp;, and a 
simuar Memorial was also, presented by the ,council and Senaj;c( of,lUniverslty CollElge~ 
The cause of complaint was, however" m great measure rel~oved by the d!;ltermmatilln ;I/.,t 
whICh the Qovernment ultimately arnved, m accordance With a resolution of the, House 
of Commons, to allow students from other Polleg~s to compe,te. under oertam condltloDS, 
for admIssion to the Engineering ServIce of India. TillS after action of the Government 
Dlay be takett 8S a sufficient proof 'that the independent College!! are"in a position to 
assert successfully the claims of their! own students to & fait share in the distribution 
of Government patronage. We have, however, thought' it- our dll.ty to refer to the 
matter, as our attention has been 'called to It-in the eVidence, and as some importance 
has been attached to It by the workIng staff of the t'Y? C~llege!l. " ' 

39. The question of applying to Government' for pecunIary assistance appears to-have 
come under the notice of the authOrities both or University and King's Colleges; but no 
formal step with this object has been taken by the CounCil ofeithet Body. Speaking OIL 
behalf 'of University' Oqllege, Mr. Robson says,"« The' question- has been discussed Qu.713&. 
.. se\leral time~ in the Senate or body of Professors, but the Council hitherto have never 
If discussed it in a formal mannel. I speak with'some amount of hesitation and reserve, 
.. but I believe that the geBeral 'feeling in the Council/at all events until very recently, 
It was that if they could maintain' the Institution without' 'making any appear to the 
.. Government or to Parliament, they would very much prefer doing so. I thiDk it 
.. may be truly said that every effort i has been tned to accomplish that end. The 
" financial' statement which I have read shows that the Cduncil have ~ne on from the 
" first with a determination to carryon the Institution without appealing to the public, 
.. jf possible; and probably i£ It had not been, for the recent very great extensioll of 
",scientific teaching in ,every de~lIll1tment all over the country. they might ha\'e con-
" tmued to pursue the same pohcy; but it is quite clear, I think, that our means and 
" appliances, although they might have been sufficient ~() or 30 years ago, are not 
If sufficient now;\ and undoubtedly the ,resources of th41 InstItution, have not increased 
t. of late." ' ,~ , 

,', 40. The WItnesses from King's College speak' with more,' pefiniteness,. Mr, Cun
ningham states that" ~h.e history of the, Colleglt has, in ~s jud~ent, estabhsbed its 

: cilliln to public:, support, IUId Qases that claim mainly on the followmg g{ounds l, :' Fn'St Qu. '1058. 
," of all. the ver;tlargtl,llducatlOnal work on which we are engaged., " __ • , • 

", Secondly, the Immense difficulty of carrying it on with ljuch very small fu.nds ~ we 
"posse~ Thirdly, ~ new wllnts every day commg up ;Which ,we really cannot meet. 

, ~' La.s~ly. the very la.r~ number of lbonou~ gaLqed ~t the ,Universities by the 8tudents 
" of KIDg's College." ., 

B2 
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Recommendations with reference to the two Metropolitan 
Colleges. 

41. After carefully reviewing the evidence laid before us with regard to Univel'8ity 
and King's Colleges, and especially taking into account tbe. great public services wbicb 
have been rendered by these two Institutions to Scientific Education in the Metropolis, 
we are of opinion that, subject to the reservations which we sball make hereafter, they 
have establIshed a claim to tbe aid of Government wbich ought to be admitted. We 
tbink that such Government aid should he afforded. both in tbe form of a capital sum to 
enable the Colleges to extend their buildings where requisite, and to provide the additional 
appliances for teachmg whIch the advance of scientIfic e'ducation has now rendered abso
lutely necessary; and also in the form of an annual grant in aid of the ordtnary working 
expenses of the Colleges. . 

42. With Tegard to the grant of a capital sum we are of opinion that it should be 
appropriated to definite objects such as those above referred to; and we further think 
that t~e .amount ,of such grants should be dependent upon the amounts raised by 
subscrIptIOn. 

43. With regard to the annual grants in aid of the income of the Colleges, we think 
that they also should. he appropnated to definite purposes, such, for instance, as the 
augmentation of the stipends of certain professorships, the payment of demonstrators 
and assistants, or payments in aid of the laboratory and estabhshment expenses. An 
account of the yearly expendIture of each InstItution receiving such assistance should be 
reported to Government. As the suspension or withdrawal of the annual grant would 
always remain in the power of Parltament, we do not think that it would be necessary 
or deSIrable to give the Crown a voice in the appointment of the professors, or any 
control over the management of the Colleges, other than such visitatorIal jurisdiction as 
WOUld be implied by an annual presentation of the accounts. 

44. As we do DOt consider that a day scbool in the metropolis ought to receive 
pecuniary assistance from an Institution which is itself in receipt of such assistance 
from Government, our recommendation of Government aid to UDiversity College is 
subject to the reservatIon that its financial arrangements shall be such as, while enabhng 
the College to do full justice to the School, mJl.Y prevent the School from becoming 
a charge upon the funds of the College on an average of years. Our recommendatIOn 
is also subject to the reservation that the finances of the Hospital, and of the purely 
Medical Departments, shall be kept distinct from those of the Collep;e generally. Our 
inquiry has not extended to Medical Schools, and it is not wlthm our provInce to 
blake any -recommendation with respect to Government aid to such Schools, whether 
(\ssociated with Scientific CoIleges or not. In the case of Vmversity College, where such 
an association eXIsts, we think It expedient that the annnal outlay on the purely Medical 
Department should be kept distmct, in order to enable the Government to consider 
separately the question of aid to the Scientific Department. At the same time, we do 
not think that there is any reason why the boys' School and the Hospital should not 
continue, as at 'present, under the management and control of the Council of the 
College. 

45. The same reservations apply to our recommendations With regard to King's Col. 
lege Indeed, so far as King's College HospItal, and the Medical School connected with 
it, are concerned, the need of such a reservation is more obvious, because it is admitted 
that these institutions are a heavy burden upon the resources of the CoIIege. 

46. With regard to King's College, we would further suggest that the College should 
apply for a new Charter, or for an Act of Par!lament, With. t.be view of ':3nceIling the 
proprietary nghts of its shareholders, and of abohshmg all Reltgtous Restrl.ctlons (so far as 
any such exist) on the SelectIOn of ~rofessors of Science, and 0l! the PrlVlleg~s extended 
to Students of Science. We conSIder that any grant of pubhc money whIch may be 
made to King's College should be conditional on such a recon8titut~on of the Colle&e as 
should effect these objects. And we suggest that advantage mIght be taken of the 
opportunity th~s afforded to introduce into the governme~t f!f the College such other 
modIficatIons as the experience of the persons concerned In Its management may have 
shown to be desirable. 
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II. THE OWENS COLLEGE, MANCHESTER. 
47. This College owes its origin to the bequest of a mel'chl\nt of Manchester, Mr. See Appen

John Owens, who in 1846 bequeathed the prIncIpal I,>art of his property to Trustees, d,X III. 
whom he appointed in his wlll, to found,wlthm t.he limits of the Parliamentary Borough 
9f Manchester, or within two miles of its boundary, "An instItution for providing or 
" aiding the means of instructmg or Imploving young persons of the male sex-and See Mmutl'S 

.. being of an agc not less than fourteen years-In such branches of learning and science s~~'de~ci 
" as were then and might be thereafter usually taught in the English Umversitles." The Owen~en • 
original Trustees were either fersonal representatives of Mr. Owens or' officially desig- College Ex· 
nated; and the government' 0 the College was for many years in the hands or fourteen tenSIOn, 
Trustees ap:(,Olnted under the will of the Founder; the work of instruction, the main- VO!8~' ' 
tenance of dIscipline, and the ordinary 'executive, subject to the general control of the P • 
Trustees, having been during this period entrusted to the Prmcipal and Professors, at 
fust six and afterwards mne in number. 

48. Before proceeding to open the College the Trustees made very extensive Inquiries 
as to the course which they ought to pUisue and as to the subjects of study, consequently 
the College was not opened until 1851. Tiley had no power to spend any pOltion of 
the original endowment in the purchase of land' or erectIOn of buildmgs, but having first 
hired a house Rnd land in Quay Street, they were relIeved from immediate difficulty by 
Mr. George Faulkner, who purchased these premIses for 4,500/., and presented them to 
the College. ThIS building in the progress of the College was found to be qUlte inadequate 
and inconvenient, though "an auxiliary fund" had been raised, a portion of whicb, 
amounting to about 4,3001, had been expended 10 the erection and fitting up' of a 
chemical laboratory, and in building and fittmg up class rooms. 

, 49. It may be convement to state what were the origmal resources deriv!!d from 
the bequest of Mr. Owens, and what have been the subsequent accumulatIOns; though, 
in doing so, the history of the College in its scholastic relatIOns wIll necessarily be some
what anticipated. 

50. The endowment of the founder consisted of 91,3251. 3s. 4d., and the gross VoL I., 
income arisin~ from it amounted in 1871 to 3,1971. Is. 5d. In the history of the 1" 477. 
College Since Its opening in 1851 numerous.proofs have been given of the interest taken 
by the inhabitants of Manchester and the neighbourhood in Its success, as will appear Vol. I, 
trom the following list of benefactions :_ , P 481. 

. Statement "B. 
The Auxiliary Fund, consisting of donations from 118 merchants and others, 

made about the year 1852, for the erectIOn of a chemical laboratory, the for
mation of a library, and generally in aid of Mr. Owens' bequest _ _ 

Land and buildings, the gift of tbe late Geo. Faulkner, Esq., ol'iglDally 
valued at - - -, - -, 

The Victoria Scholalship (Classics) - - -
The Wellington Scbolarship (Greek Testament) 
The Dalton Memorial Fund for Scholarships in Mathelllatlc~" Chemistry, 

and Natural History 
The Shuttleworth Scholarship (PolitIcal Economv) -
Thc Shakespeare MemorIal Fund for a Scholarshlp in the EnglIsh Language 

and Literature _ 
The Cobden Memorial Fund for the further endowment of the chair of 

Political Economy, and for prizes 
The Grammar School Scholarship 

Owen. 
College Ex:-

£9,61<1 tensIon. 

4,500 
500 
500 

4,125 
1,250 

1,071 

'1,966 
1,060 

£24,582 
= 

: Re~tly a further sum of 10,000/. was bequeathed by Mr. Langworthy. and will soon 
be aVaIlable. , • 

US 
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51. In 1867 an important movement originated for the extension of the College. The 
c1a.sses had l:iecome more numerous; the number of the students had increased; the 
College had been affiliated to the University of London, and 180 of its students had 
matriculated in that University, one half of whom had yroceeded to the higher examina. 
tlOns for degrees. Probably no mstltution of the kmd at that time conducted the 
instruction of its students in so confined II. space. It wa.s apprehended that unless ampler 
and more appropriate accommodatIOn could be provided,.the prosperity of the College 
would suffer II. declme as steady as its growth bad been till that time; it was therefore 
determined to r8.1se II. fund for the erection of new buildings. The promoters organised 
themselves mto an ExtenSIOn Fund Committee, with the view of furnishing .. the 
" highest general education leading to degrees in Arts and Science, and the special 
" trmning required for pr(lfessionll.l and mercantile life." They proposed to {ollnd 
various new professorships, and to. prOVide them "with all the apparatus for 
" complete and successflJ\ study;, to set a.side considerable sums for the extensioll 
" and regular maintemmce of the Library and of the Physical and Natural Hbtory 
" Department; and, above all, to place the Chemical Department in a position of 
" efficiency worthy of the present state of the science, and of its importance in rela. 
" tion to the mterests of thiS district." . The consequences of this movement were not 
confint'd to the amount of ~he contributIOns obtruned for tht' general fund. It was 
accompanied );>y subscriptIOns towards special 0bjects, such as the establishment of a fund 
to endow a chair of Civil and Mechanical Englneermg, and the building of a Chemical 
Laboratory; and by the graVItation to the ColIege of the bwldmgs and collection~ of the 
Natural History and Geological Societies j and, more recently by the absorptIOn of the 
Manchester Medical School into the scheme of the College. . 

52. The amounts subscribed may be classified as follows :'1'-

, A. For Land and Buildings. 
General fund 

, 
,- £83,000 

3,500 Subscriptions, Laboratory • ;. ~ 
SubscriptIOns - Medical School- including one-half of MISS 

Brakenbury's gift • • • 
Realised value of old buildings in Quay Street 

10,300 
13,000 

109,800 
Part of estimated value of bUilding and site transferred by the 

Natural History Socie~y, available for contemplated Museum only 5,000 

. B. Fo'; FJiurowment. 
General and specific endowments IDcludtng Mr. Langworthy'S bequest 
Endowment for Chair of Civil and Mechamcal Engiueering • 
Residue of value of the Natural History Society'S property (for 

Natural History only). '. " .' • • • 
• Medtcal School endowment-other half of MISS Brakenbury'& gift 

Total 

27,000 
l3,500 

8,000 
5,000 

.£U4,800 

53,500 

£168,300 

53. The Land and Building Fund has been in part expended in the following manner. 
A site of about four acres ha.s been acquired at a cost of 31,0001. and. part of the 
College bwldings has been erected, upon plans prepared by Mr. Waterhouse, at a cost 
of 1>4,0001, to which must be added ~ estImated outlay of 15,0001. for internal fittings. 
These hw!dmgs, now completed, contain (I) lecture rooms of varioUlJ sizes for the 
Classical, Mathematical;Engllsh, and other Arts Departments; (2) lecture rooms, labora. 
tory, workshops, draWlDg room, and museum, for the. Natural PhIlosophy, and Engineering 
Departments; (3) lectuie rooms"for the Natural H!story and GeolOgical Departments. 
and temporary accommodation for the "Natural" History Museum; and (4) temporary 
hbrafY, room for eX8.lDinations, Governors' council -room, pnvate rooms for the Principal 
and Profe~sllrs, RegIStrar's room, Students' common roon; and Offices. The D;6w 
College Buildings also incI~de a large and comple~e CheIDlcal Laboratory. contmnlDg. 
provisIOn for upwards <!f IO~ students, together w.lih a Lecture T~eatre' capable of • 
holding 400 persons, which will be generally ayproprJated to the CheIDlcal Classes,: ' 
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, 54. The buildings for "the Medioal School are also in course q£, e.!ection. at an 
estimated cost, including internal fittings. of 15,0001. 

55. The whole ~mmediate outIaYA already incurred, o~ under contract, for bwldings App.lll. 
and land is estimated 'at 131,9341. Towards this outlay the Extension Fund Com. -
mittee report that (including the realised value of the old site and buildIngs, and the 
Brakenbury bequest) they ~ave aV!,Lilable ~e sum of 109,885/.; ,leaving an 'immediate 
deficit of 22,049/. 

56. Other buildings co~prised ;n Mr. Wat~rhouse"s plans, "and. r~quired for the 
Museum, Library, lind Hall, but not"yet erected, the CommIttee ,estimaj;e will cause a 
further expendIture. within. a few sears, of 6p,pOOz.. towards, which outlay there is in 
hand 5,000l., derived from the Natur:jI,History Society's 'building fund.. There is 
therefore on these proposed future extensions a deficit of 55,000i.; so till~t, in order to 
carry out the, intentions of, the Court and Council of, the College, a further sum of 
60,200/. w~ll be reqgired for.bullding. ' , 

57. In the original organization of the College, the Trustees felt themselves under Qu.7253. 
an obligation to introduce .at once- into the CUrrICulum all the subjects of a liberal 
education, r" that is to 8aY1 Classics and Mathematics pure ~nd applIed" Logic and 
" Mental and! Moral PhIlosophy, History, English land, Modem Languages;" but 
whereas Natural Philosophy was at that time treated-as a branch' of Mathematics, and 
Chemistry :Was regarded In the light of a ChaIr of the second and not of the first rank, 
in the-course of about 10 years a great change had to be made in order to give to the 
practical departments of Experimental Science, and especially to Chemistry, their proper 
position in the eurriculum. The Chairs which Principal Greenwood, who is also Pro· See MInutes 
fessor of Greek, reports to have been establIShed (31st March ] 871), and the fixed of EVidence, 
salaries paid to the Principal, the Professors, and Assistant Lecturers are shown in the VO!"'7~, 
following table., Although our inquiry gnly extends.1oI Owens College regarded as a p. • 
Scientific InstJ.tution we give the statistical facts ,relatIng to, the ClaSSIcal and Literary 
Professorships, because In the ease of this, College thf'S6 professorships are partly 
remunerated by fixed stipends, and we desire to show the total charge upon the income 
of the College. 

PRINCIPAL· - £700: 

Professor of Greek 
.. Latin 
" Enghsh Language 

and Literature and of AnCIent 
and Modern History • 

Professor of Mathematics (half) • 
'.. i Logic and Mental 

and Moral Philosophy and of 
Political Economy .i 

Law" • 
Jurisprudence and 

Professor of Oriental and Modem 
Languages. • -

Lecturer lD French (paid by fees 

Professors. i Scitmce. 
£350 Professor of Mathematics (half) • 

250 Senior Professor'of Natural phi. 
losophy, and Director of Phy
sical Laboratory • _ 

300 Junior Professo.r of Natural Phi-
175 losophy _ _ _ 

Professor of Civil and Mechanical 
Engmeering. • 

250 Professor of C\I.emistry 
" Natural History 

120 Lecturer in Geology • 

100 

only). -~-
.£1,545 

- i 
Arts. Assistant Lecturers. Science. 

£150 Mathematics (transferred to Artq 
150- J' for evening lectures. 
125 Natural Philosophy 

Engineering - • 
Chemistry, Senior Assistant 

., Junior .. • 

Classics - • 
English Language and Hiswry -
Mathematics.. • 

£175 

400 

150 

300 
150 
250 
140 

£1,565 

£125 
100 
120 
200 
200 

Total 

£425 

- £l.970-

B4 

£745 

'Totale '. '. £2.310 
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The followin~ Table contains the proportion of fees paid 
Lecturers in'd ition to the above fixed stipends. 

to the Profeseol'll 

SHARE of FEES paid to Professors and Lecturers, 1872-3. 

Professor of Greek· 
I.-In tile Da!} Classes. 

Latm. 

" English and History . 
" 

Mathematics • .. Logic. PolItical Economy, and Philosophy 
" Jurisprudence and Law • • 
" Modern Languages (German) • 

Lectures in French. • • • 
Professors of Natural Philosophy (two) 
Professor of Engineering. • 

.. Chemistry. • 
" Natural History 

Lecturer in Geology • .. Free hand Drawing 

" 
Mineralogy • 

" 
OlgaDlc Chemistry . 

n.-In the Evening Classes. 

Lecturers in Classics (three) • • 
" Eriglish and History (three) 
" Mathematics (three). • 
" Logic and Political Economy (two) 
" Natural Philosophy (two) 
" Chemistry (two) • 

Lecturer in German • 

" 
71 .. 
" 

Flench • 
Engmeering 
Geology. 
Halmony 

'" 

Total 

£ 8. d. 
180 2 6 
233 13 6 
314 5 6 
301 5 0 
39 4 4 
59 6 0 
'93 10 6 
190 11 6 
297 311 
109 8 0 

.. 1,213 6 6 
52 3 2 
37 14 5 
16 16 0 
6 6 0 

54 12 0 

£3,199 8 10 

£ 8. d. 
• 100 10 0 
· 59 16 3 
· 42 0 0 
· 28 0 0 
· 28 10 0 
• 128 13 3 
· 39 7 6 
· 80 0 0 
· 26 13 6 
· 11 5 0 
· 23 2 6 

£567 18 0 
~---

3,199 8 10 
567 18 0 ---. £3,767 6 10 

and 

58. In addition to the Professorships enumerated in the first Table, the Chairs of 
Practical Physiology and Systematic Physiology in the School of Medicine have since 
become available to the Students of the College. 

59. The following are the sources of income out of which the College defrays its 
general expenditure and the fixed stipends and other emoluments of the several Protessors 
and Lecturers (not including the Medical Department);-

Original endowment • 
New general endowment fund 

• £3,182 0 0 
550 0 0 

TranSient rentals, temporary endowments, and other mis· 
cellaneous sources • 1,640 0 0 

Cobden Fund 60 0 0 
Atihhury Fund-Engineering • 188 0 0 
Engineering Professorship Fund 388 0 0 
Geological Professorship Fund 105 0 0 
LaW' Professorship Fund • 63 0 0 

Fees received from Students, 1872-3 

Total 

£6,176 0 0 
• 5.289 0 0 

£11.465 0 0 



1'1 

This income (1872-3) was expended. in the following manner, viz. :- ' , 
The fixed salaries of Professors and Lecturers - - £4,94<1" 0 0 
Share of fees appropriated to Professors and Lecturers .,3,767 0 (} 
Departmental expenses, including Library. • 1,248 0 0 
Establishment expenses, iocludlDg rates, taxes, water, gas, 

wages, &c. 1,432 0 0 

£11,387 0 0 

60. It will be seen from the above financial' statements 'that some of, the professorships 
are madequately paid. Thus, though the' Chair of Latin has been separated from 
that of Greek, it has not been found possible to provide a fllll stipend for the new Chair. 
And thou~h the Natural' History Chair has been' divided, Its Plofessor being now 
charged vmh lecturing on Animal Physiology and Botany, the Chair of Geology has 
been assigned, not to a professor, but to a Lecturer with a very inadequate stipend. 
The Lecturer in Mineralogy, though a well-trained and skilful Mmeraloglst, receives 
practically neither stipend nor fees. , 

The financial statement also shows that with the present resources of' the College, 
it is impossible, however much the Governors may desire it, to provide a more adequate 
remunel'ation for the Chairs In question. , 

61. It is also certain that the new buildings will involve a very considerable mcrease in 
the establishment expenses, and that some of the temporary sources of income enumerated 
In paragraph 59 will fail. The anno.al deficit which may thus arise is estimated at 
about 1,500/. 

62. With the prospect of this deficiency the Governors of the College cannot at: 
present undertake the establishment of any new Chairs. If, however, they had adequate 
resources, it has been stated that they would probably proceed to divide the Professorship 
of! EnglIsh and History, and to found new Chairs of Mixed Mathematics, of Applied 
Geology and Mining, of Astronomy and Meteorology, and of Architecturc. ' 

63. We have already stated that the ,estimated cost of the bUIldings of the Medical 
• School, which are' now in course of erection, and which will probably be completed in 

October next, amounts td 15,000!., towards which, as We have sho~, a special fund 
of 10,3001. has been given. It is intended that after the completion of the buildings, the 
ex~enses of the Medical School shall ,bel covered by separate endowment, so that the 
uDion of the School to the College will not entail any burthen on the latter. 

64. The following table shows the number of students attending the various Day Classes:-, 
I I I Day Classes. 1872-8. 1878-4, 

Total nnmber of students - 331 356 
AVel'nge number of clOSSllB at- 478 46' 

tended by each student 
Entries to the closses of~ 

Greek - - 128 129 
Latm- - - - 152 162 
EoghshLanguogtlandLlterature 156 165 
HIStory . - - 134 118 
MathematIcs • - - 169 ' 165 
N atnra! Plul080phy . - 169 170 
Engmeermg • - - 66 81 I 
LogiC and PohtlCM Economy - 25 42 
JurISprudence - - 49 52 
Chenustry - - - 309 312 

bOSldes .. 31 medical • 
1lmera!ogy . - - 7 6 
Botany} 
Zoology Natura! n ,story - 41 fi8 
Geology besides 

29 medlcai. 
Practical PhYSIOlogy - - .. 1 

hesides 
54 med"",L 

French - - - 128 98 
German - - - 60 42 
Hebrew - - - 10 9 
Freohand Drawing - - 10 12 
Harmony - - - .. 14 

1,613 1,636 

c 



Qu. '1257. 

Qu. '1254. 

19 

The number of -students in the'Medical Schdol is l40.' , 'These have not been included 
ip the above table:,'·· • ;,", I.' • I, 

65. The ~ges 'of the students attehaibg the"day c1asses' are shown' in the following 

tab", .hwh. "'j tho Wnn&. hi' -t~ 10 ~ by P, .. ~" f'''~~od i-
'- ~ f - Under 16. 16-18 I 16-lIO. i Above IIU f Total. 

-~:;:;-
18'11-2 . 41 I 99 69 I 118 327 
18'12-3 - 34 121 ,75 10'7 387 
1873-4 - 37 117 75 127 366 

" 

66. The evening classes, which were originally established in 1852-3, fonn an inter. 
esting feature of, the College. In the first two years instruction was given in Classics 
and Mathematics only, the, classes being thEln i,ntended fof, the use of schoolmasters 
alone; an4, these, subjects bemg the most desirable ibr them. Only 28 students attended 
in the fjrst year; but, after a few years, the classes were thrown open to all applicants 
by the absorptipn of .an institution called the "·Wprking Men's College," conducted 
by the Professors of Owens College and other gentlemen in Manchester. The range 
of subjects taught has been gradually enlarged so as to include the whole of those compre
ru;n~ed in the day,classes;. ;and the fees have been redu~d so' as to bring the instruction 
Within ilie mean, of >& large~ number, In orlier to pr9vlde some additional remuneration 
{or the teaehers:of each class, 5001. a..year is i;lontrihu~d .by two,friends 'of the .college; 
Mr. Henry B. Jackson and Mr. Samuel Watts. This subscrlI;'tion secures lOt. per annum 
to the lecturer 'In "acq,c1ass, as wllll ~ the offer of an exhlbltiou of 2/. 108. Oel. to tbe 
most, successful,studeut ,in Jeach class,llIllcl of other exhibitIOns ranglDg from 21. 108. -Od. 
to 1OZ. o.v. Od.1 ,on graduation.in the London UmverSlty. ,according to the- rauk taken 
\)y the candidate"" ,Tpese p.r,raoge!Deots have,.been followed by remarkable success. The 
number of studeqt& entering durmg th01a8t two years"and the I\verdge number of entries 
~ each c1l\ss, are 8hown,,in ilie folIowmg table ;- 'I ' "", . 

, In'r ~ , I I 

f" ,i~72-8, l' " 
I' I ; Evenmg Cl88seB.! t878-4. 

'. , " "'~ I, • 

JI Tot&! nuDlber of students , ,., 6$7 i2l1li'ridUat 889 mdivldual 
r ,,1j j r. I " • iI' st~jleDts., ! I stndeDu., 
lI~verage ,llUlDber pf Q~~eIVlo~! 

,i" 11 58': " 1':16 
t 

teDded DY each stu_~D t. _. 
Entnes to c1as ..... of-

Greek - - · 88 90 
Latm . · · 81r 161 
Enghsh snd HIStory • · 94 182 , - 105 )68 Mathemancs • , • - , , , f 
Natural Plulosophy - · I 41 123 
EDgm.eering - • - ' 41 101 
LogIC aDd Pohtlcal Economy. 94 '114 
ChemIstry - · - 89 177 
Natural HIstory · · 18 56 
French - - - 128 239 
German - · · 63 110 
Harmony . · · 37 50. --

To~ entnes to <hffi>rent classes - , 881 1,6b! 

• 
67. We have had evidence from the Principal of Owens College, who is also the Pro

fessor of Greek,' and from Dr. Roscoe, the Professor of Chemistry, on the beneficial 
reciprocal influence of literary and scientific studies in the courses pursued by the students. 
Thus PrinCIpal Greenwood says :-" Our regular courses are directly fashioned to meet 
" the requirements of ilie London University degrees; and as the London University 
" demands of all those who- seek Its degrees, wheilier in Arts or in Science, or in Law, or 
" even in Medicine, that they must first of all matriculate,. every hol~r of & degree in 
" the UniverSIty of London must needs at one stage of his preparation for the oegree 
" have gone through a prebminary cultu~ both in SQence and ~i~ature. Th~ a 
" Bachelor of Science must have shown himself possessed of the mIDlmum of ClasSICS, 
" and a Bachelor of Arts or Laws of the minimum of Science. Therefore in this way 
" our own conclusious are materially aided: 6y the line taken by the London Univer,sity." 

68. These con'cluslous are expressed in t'he following tenns by Principal Greenwood;
"Not only do men of science' undergo a useful influence from the co-existence in 

" -the same -College 1)f-language-studies. bu~fbr anoth~ should desi~ tliis 



I~ CQIl1binattonl'J, \ "·The intluenctl lilf~ the .introdQ.tjjiQD I>£J,exp~J'ijtt~nta1.,Spi\lnce rWtoloUl' 
""regular, curriculum" not merely pn those. students who are going ;ip.~ Bome ~cientlfi" 
" profession, but also on the ordmary,students, has beel{ of the most beneficial kind." -

'69. 'The course adopted 'by the SCIence students is thus described J by Professor! Vol. I., 
ROBcoe':"'-" We lay down a distmct'coUl'se of study in Scien~adapted lespecially for p.49'7. 
" tbe Science degrees of the London UniV{'rslty, with' which" as" has'@een stated, we Qu. 7364. 
"work. In the first, year the course 'in SCience and LlteratUleJis identical; bemg the 
.. jlreparation for the Londou University Matrlcljlation: In the second ;year the SCIence 
,. course consists of MathematICs, Natural Philosophy, Mechanics and' Physics, the 
II, junior clasS' of Chemistry and laboratory practICe two clays 'I!, 'Week, Anatomy: and 
" Ph~siologyj togethet with French or German.,' I have an Iilong' 'Insisted' very strongly 
" on the necessity of Introducing the1studj of these twb'modern languages in codnexioll 
.' with our Science course. In the thIrd yeat'the 'SCIence 'students take the following' 
" subjects: Logic, Mental and Moral Philosophy" Mathematic!!,;' Mathematical, NatUl'al 
" 'Phllosophy, the seniop claslt' in. CheIDis1lrYI laboratory praotice' two, fdayS! 11. ~1veek, 
" Geology, and Botany." 'The prescnbed dourses in Science and' m Engineering (as iIi 
Arts) are )\ot obligatory., Imd a majorIty of students in IIll departmentsl except Engmeer-
ing, take COU'Tses varymg'more or less" frO'm 'tho$llilatd down: J I1'l> the 'pI'esent session the 
number' of .students following 'these courses .is hi Science 27, and,in Engmeering.22' 
,Thus of' 'a' total' of ,nearly '200"students :wbe may ~ollectively be described 'rather as 
students ix! Science than ill IArtsl only 49, lor abouti one m' four, are-follOWIng the prel 
scribed course.' The least' departure, however, from the' CIlrrldulum' causes -them to be 
classed as Ocoasiona/: and not as regular students; but a majority of them are' rell-lly as 
tbort>ugh studehts as 'the 149. "11 r ,II" 1, " " "', .j , " ,} 

:' 70. In the 'SciJnce' courLy the f~es r6t the 'first year, are 15 gUineas,lind for the-second and Vol. I., 
third years 22'gUin'eas each. W~ take the fblldwmg comparison between'the c081'of Science p.479. 
aDd Ar.t &tudents frQJIa ftincipal Greenwood's flvldepce ;,,-,-1,' Each Sciel)cutud!l11t lCQllt!!. the Qu. 7259. 
" endowment 27t. 158. and each Arts student, or non-SCIence student, cost)! the endowQleR); 
" llt. 138., and that although, frOID tb,e nature of the case, the fees paid by the SCle\lCe 
,e men are much beavier tban th9selpaid by the non-science men. :E:very 'Soience student on 
" the average pays tit. 'lOs.; and every <l'\.rts s.tude'u'tpays 9t. 7.t.; so that while thll 'Sclllnce 
" med pay on the average twice as much as the non-science inert/they yet cause a riet expeIi-
" ,ditl1re to the endowment of 27/" 100., against & net expep.diture of lli. -l,a"" i.!l the,pJ;her 
"case: ,Of course the addition ofihe two l!u)1Is,owlll glve ~bout 151. 113 tbJl gro$:! $:o&t of 
H each.. Science )1Ian, agalIlSt, in the other ,case, about..20tS "',' J _" " • 

7P! 'As the course of itlstructlon is Intended to 'meet the 'requirements o£ the London 
University, it is interestmg to ascertain hoW' 'many -students' havel recently matriculated 
in eacb year, an~ how!)lany of these,.have proceeded to take degrees in.~at University. 
We, have therefon; ~ro\:ure4 the follp'if!pg fet~rni frP~. t:J1e fr\ncip!':l r~ ,'t J: ,)!-', ' 

1" • I'~ J. 1;'1. • J 'f.. Ito! j!, j I .. ~ J j, 1 lid, 

,-
1 J, j IBtBA 

Ma::uJa.. (not held 

I .' till!8691 

, 'j IBtB~j - ";,'" '" 
:~~.A., I, molnmng 2ndBSp \ \ ,'l8tLIJBJ j 4 

<;.A ~ , ,:j<L,Ak l'l:ely So., p ~.s .. I (IIlBUtated ~<!~B " I,J.,!l. 
\0 1859)" _ (M.B) , ,m 1866) • 

(\DB m 1860). . ' . , 
1851 to 125 26 '42 6' ,I' 110 I'f I ) I' . l~ ~ : ·8 .1 ' 

'186.7. Ili ' , 'J - 11)1 .', 
" 4 

, 
~ 

>II 0; i8G8 10 '2 -' c , , , , "7" ~ . or J" 'Ii ) 

1869' - , 7 II ' I ' ..... '1\8 j - ,~{, , .~ 1/' ..... " 
, 
,,~ 

1 
I 

, 
) I, , 

' " i 
1870, ' , 6 .. 4, 1 a '" . , I., ~tl ""i"3,} 

lsn '. - 21 2 1 ' 5 ~ ~~1 ...dl I.t:'_ w-
, , . , I, l~ , I.;l.'v t ~ • -

~72'., ., I 20 1 9 G .,., " ~o~ " Il. "T' 
,g 

::-:~ 
,.,.,.,., 

uns " i ;'~ I 

" 
'! d , ~., , 

13 ' . I , 
" - ,34 ;5' ...: " . , .' ~! .... t ,-_ 'hI 

18741 Ja ... · '81 J .!-~.,iI' ...;. ,~ •• ..-J ... lq - - .... I ~ ~ $ i -----'.It I ',-.Ii 
.1 ~ 

, I, • ~ 

Totals - 226 47 65 9 62 18 4 2 a 
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72. This summary of the principal characteristics and of the history of Owens College 
would be incomplete without an account of the arrangements made for incorporating 
the results of the efforts of the Extension Fund Committee with the institution founded 
by the original Trustees. This Committee was instructed to proceed, in conjunction with 
Mr. Owens' Trustees, to make application to Parliament fOf an Act or Acts for the incorpo
ration of the Governors under the extension scheme, so a.~ to enable the Trustees of the 
Owens College to unite that Foundation with the Institutions which might result from 
the exertions of the new body. The requisite Acts of Parliament have since heen passed, 
and in virtue of them the College received a new Constitution on the 1st of September 1871. 

73. The Constitution thus conferred may be briefly described as follows:- The 
essential conditions of Mr. Owens' will are embodied in the Acts; but the age below 
which the College is not bound to admit students is raised from 14 to 15 years; II and 
" the restriction of Mr. Owens' Will as to the sex of students may, subject to certain 
.. qualifications, be set aside at the discretion of the Governors." In lieu of a body of 
Trustees renewable by private co-optation, the Act provides for the appointment of a 
body of 42 Governors, 24 to be selected from gentlemen residing within 50 miles of 
Manchester, and 15 to be nominated, so as to secure a definite and characteristic but a 
somewhat wider rerepresentation of pubbc interests. It is provided that three shall be 
nommated by the President of the College, three by the Lord President of H!;r Majesty'. 
Privy CouncIl, or other Minister of Education, and three by the Governors themselvell 
from amongst the Members of Parliament for the counties and boroughs of Lancashire, 
Cheshire, Yorkshire, and Derbyshire; two by the Council of the city of Manchester, and 
one by that of the borough of Salford. With the object of introducing into the 
Governing Body distinguished alumni of the Institution, the nomination of three Governors 
is intrusted to the ASSOCIates of the College. The Principal of the College and two 
Professors, to be elected by the body of Professors, complete the number. 

The 42 Governors elect, a. President, and 'With him form, as the Court, the supreme 
Governing Body. 

The Court appoint out of the Governors a Treasurer and 10 members of Council, 
who, with the Principal and two Professors, form the Council, or the Executive Com
mittee of the College. The Prmcipal and Professors form the Senate of the College. 

The Council, subject to the control of the Court, conducts the whole of the 
Oldmary, so to speak, secular business, and the external relations of the institution; 
and the Senate, bubJect to the control of the Council, the whole of Its internal or 
academic business. The Presipent 1S the OffiCial Head of the Court, the Treasurer of 
the CounCil, and the Principal of the Senate. 

74. The Owens College has now been twenty-three years in operation, and we have 
briefly traced the principal' stages of its development. It has acquired considerable 
reputation, and has a staff of twelve Professors, WIthout including those of the Medical 
School, many of them distinguished in ,Arts or Science. The income from endowments 
and fees is about U,500/. a year. Its lectures are attended by more than 850 
students, exclusive orthe'Medical School. and of the evening classes whIch are attended 
by neally 900 persons. The whole capital accumulated m its foundation, including 
the origmal bequest of Mr. Owens, exceeds a quarter of a. mIllion sterling, and 18 

of' purely local origm, being derived from public subscriptions, from benefactions, and from 
the amalgamation of local mstitutJons owmg their origin solely to private contributions. 
Its government has the chdl'acter of a pubbc trust; and the large capital embarked in it, 
to<rether With the Acts of Parliament by which its constitution is defined, affords sufficient 
gt:'arantee for the maintellance of the principle of Its foundation, and of th~ character of its 
administration. It is placed In the midst of a. populatiou already possesslDg many secon· 
dary schools, some of which are In a state 1)f growlDg efficiency, a.nd cap~ble! there!'0re, 
of supplying students prepared to pursue the courses of educatIon whIch It prOVIdes. 
These advantages are offered to the entire population without distinction of class, and 
without any relIgIOUS disqualdication. . The entire sch~me of the College has not yet 
been carried Into effect. The ExtensloD Fund ComlDlttee report that 1& further sum of 
60,2001. IS required for the completion of the bwldings. It is also estimated that.3,0001. 
a year in addItion to the present income is needed for the support of the Chairs now 
existing or imperatively reqwred. 
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Recommendation. 
75. Considering the strenuous aud persevering efforts made by the great commercial 

community by wlilCh the Owens College IS surrounded, and the cordIal sympathy which 
these efforts have evoked, and whIch hasnldDlfested Itself In the incorporation of othel 
SocIeties and Schools WIth the College, and in the snbscriptlOns and benefactions for 
special objects by which the exertions of the Governing BodX have been seconded; We 
are of opinion that this Institution has established a claim to aId from the National Funds. 
We, therefore, recommend, in accordance with the views whICh we have expressed with: 
regard to the two Metropolitan Colleges, that the Owens College should receive assIstance 
from GovelUment, both In the form of a capital sum, to be regarded as a contribution 
towards its Buildmg Fund, and also in the form of an Annual urant, in: aid of its workmg 
expenses, with the especial view of' enabling it to complete the CUrrIculum of studies by 
the estJlblishment of New Chairs. , 

C3 
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IlL-THE OOLLEGE OF PHYSIOAL SOIENOE, ,NEWOASTLE. 
UPON-TYNE. 

76. The Umversity of Durhan1 IS provided with 'Pr~tess~rship~ Jot Mathe~atic8 and 
AstronoJny, and with a Re.adership in NatUial Philosophy. It also posses~es a Museum 
of Namral HlstOIYt II;nd an Astronomical Observatory. 'It is in intimate connexion 
with the Medical SChool a~ Newcastle-on-Tyne, and is thus tn a position to give a ~om
plete system of instruction "ill Medicine, and to grant degrees in that Faculty. The 
Umversity furtber confers a certllin aC'ademicalstatus on Mining or Civil Engineers who 
reSide for three Telms, and PdSS two 'Public Examinations. But as this University cannot 
be sa:d".to, ha"e any c091pl:te ~clen~fi<i Faculty, ,or 10 offer an,r complete System of 
Instruction, or of ExammatlOns In SCience, we have not thought It our duty to take any 
evidence with regard to 'the older foundations connected with, it, bnt have confined 'our 
attentlOn to the eff01is which it has recently made to advance 'Scientific 1nstruction by 
assistmg in the establishment of a College of Science at Newcastle-upon-Tyne. 

77. This College wa~ founded in IS71 for the teaching of Physica' Science, par
ticularly in Its practical application to Engineering, Mming, Manufactures, and A~. 
culture. The funds necessary for its endowment were prOVided 10 part by the Umverslty 
of Durham, which gave in the first instance 1,0001. a year In perpetuity, which has since 
been increased; and, in part, by a subscriptlOn raised 1D the north of Englond. 

7S. The circum,tances whICh led to the foundation of the Gollege are stated in the 
evidence of the Dean of Durham. It appears to have been felt that the instruction 
afforded by the University of Durham did not com'pletely meet the educational wants of 
the north, and that the chief reason which had Originally led to the Foundation of that 
University, namely, the expectation that it would attract a large number of students from 
among the people of the north country, had almost entirely ceased to exist. Under these 
circumstances, it was thought that to render the University more ~eneral)y useful the 
best step that could be taken would be to establish a School of Physical SCience in con· 
nexlOn WIth It. The question then arose, what would be the proper place at which to 
found this school. OplDlons were to a certain degree diVIded as to whether it should be 
placed at Durham itself, or at Newcastle; but It was found that almost all the eminent 
employers of labour were strongly in favour of Newcastle upon a vanety of grounds. 

79. We have also received the following statement from the Dean of Durham as to the 
/Ullount; contributed from local sources (in addItIOn to the endowment given by the 
University of Durham), and as to the arrangements which are now in contemplation for 
amalgamatlDg with the College the other Scientific Institutions in Newcastle:-

" 1. Sums equivalent to 30,0001. ha~'e been paid or guaranteed to the College of 
Science. 

" 2. A subscription has lately been raised to found a Memorial to the late Mr. Albany 
Hancock, and the sum promised amounts to 17,0001. It is proposed to devote 
this sum to a buildlDg for a Museum to form part of a larger building for a 
College of Physical Science. 

" The sum thus subscribed would, If added to that already subscribed to the Coll~l!e 
of SCIence, amount to about 50,000/.; and It may be proper also to mentIOn 
that the value of the Museum itself and of its permanent building amounts to 
at least 10,000/. 

" In addition to this the Medical College of Newcastle is desirous to join in the 
erection of a Joint College, and Will subscribe the sum of 10,0001. for the 
purpose." 

80. The amount originally subSCribed was of course insufficient to provide buildings 
for the new institution, and the College has at present to pay rent for the premises which 
it occupies. It is the opinion of the witnesses that it is extremely desirable that the 
College should be provided with bwldings of its own. Mr. Lowthian Bell says, that" the 
" bwldIngs are very good, but they are deficient ID laboratory accommodation. I should 
" greatly prefer a buIlding expressly erected for ilie pu:tpose of the College." Sir William 
Armstrong adds: " We consider the present accommodation as a makeshift, but without 
" Government assistance it would be scarcely possible to undertake" to provide separate 
buildings appropriated solely to the College. 

SI. The College is under the government of a Body consisting of 47 members, of 
whom nine are e:c-ojJicio, and the remaining 3S are elected for a term of four years by 
various representative bodies. These Governors elect out of their OMt number a 
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Council consisting: flf 15 members, in .whose! hands the otdinary' administration of the 
College is placed. It was proposed in' the first', instantle to' provide '·fout P~fessorships, 
viz., of Pure lind Applied Mathematics, of ChemIstry, of Experimental Physics, and of 
Geology. To these Professorships lectureships have been added' in Jiterary subjects, in 
Greek and Latin, in En~hsh History and LIterature, i'n French, and in German, besides 
a lectureslup in MechaDlcal Drawing. It is thought very desirable by the FOlmders of 
the College that other Professorships of Science should be added 'to,those already 
founded., Mr. Lowthlan Bell, speakmg immediately before the foundation of the 'College, 
expresses the opinion of its promoters, "We are quite unaDlmousdupon the! branches 'of Qu 9153 
" knowledge which we ought in the first instance to undertake . • . . Pure Itnd Applied 
" Mathematic&, Chemistry, Geology, Mineralogy, and Physics. We alEd quite unanimous 
" upon these as II eommencement, and we are also unaDlmous,' I 'think, that as ~ob'n 'as 
I( the College has the means, we', should have other chairs r for: example, ti' llhair'of 
" Biology, and a chair ar Mining, and Civil Engineering.' I have 110 ,doubt t1iat,1;h~se' 
" will follow." Of these we observe that the Professorship of Biology Me alr~ady been' 
established and is on the poin~ of being filled up.. " , " " 

82. The number of student~ in the 'yeat i873-4! was 7&. An/acCbunt of the number 
of students attending the vanous classes -dming 'this session will' be;'founq in the 
Appendix. l'The course of study for regulat students is 'One of two' years. 'and there Appendlx 
are "twa rexaminations, one"atlthe end of each year, besides Il. Matriculation Exanrlnation IV. 
at entrance, for which, however, any examinatIOn recognised as 8,1> quaJillcittioa for 
registration as a Student of Medicine, is accepted as a substitute. The candIdates whO' 
pass the FlDal Examination in Physical Science at the end of the second year receive the 
title of Associate in Science of the University of Durham; but not the B.A. degree. 
The fees paid by the students al e five guineas a year for each course of lectures, the fee 
for admiSSIOn to the College being one guinea, and a separate charge being made for the 
use of the lahoratory. Four Exlubitions of 1St. a year, tenable for two years by Students 
at the College, are offered for _public competition every yE'ar. 

83. There appears to be every reason to think that the Newcastle College of Science 
is serving a most useful purpose in its own neIghbourhood. The experiment of intro
ducing an engineering course into the curriculum of the University of Durham has been 
tried, and must be considered to have failed. The reason given for this failme by the Qu. 8778. 
Dean of Durham is that a great number of young men who would wish to attend that 
course live in Newcastle,.or near Newcastle, and have to come some distance to 
Durham, and that consequently very few of them do come. And there can be no doubt 
that local Colleges in the great centres of manufacturing industry are In a position 
to meet local requirements which Central Institutions in London, or the National 
Universities are unable to do Sir William Armstrong says; "I thmk what we want is Qu. 9218. 
.. local Colleges. London is far too distant. We want a College to be estahlished in 
.. the locality, so that young men can attend it without gomg from their homes I do Qu.9220. 
" not think that a College ID London would have any practical effect in realizing the 
.. object that-we have in view." "If local Colleges were as efficient as central ones~ Qu. 9222. 
" there is no question that they would be preferred by all classes." 

84. Accordmg to the same Witness, the character of the inst.ructioll should be mainly, 
or almost entirely. of a purely scientific character, because at present there is no difficulty Qu.9223. 
as regards practical knowled~, while on the other hand there is no :means of acquiring 
scientific knowledge. Sir William Armstrong does not think that practical instruction Qu.9224-
should be combined II ith scientific instruction in the College itself, hecause "practical 
knowled~~ is better acquired In the workshop and in offices, in actual business in 
fact." He woulol not attach any workshop to the College, believing that what the 
College can give IS "the facility of acquiring theoretical information, such as can be Qu. 9225 • 
.. applied to practice in actual huslDess." 

85. The claims which the promoters of the College consider themselves to have 
upon the Government for assistance are founded upon the National usefulness of the 
Institution. anu on the amount of local support which It has received. Sir William 
Armstrong's view is that the promoters .. have a very sOllnd claim upon the Government, Qu. 9213. 
" considering how)ibel'ally the scheme has been supported locally. I think it would 
" be a very fair thing if the Government, conSidering how much the nation benefits 
.. from the establishment of such Colleges, in every case were to contribute a sum 
.. proportional to what has heen raised in the locality towards the attainment of 
" the object." And Mr. Lowthian Bell states that, in his opinion, .. It is essential Qu. 911i2. 
:: for. the progress of the industry of this country, looking at the footing upon which 

It IS placed now, that those to whom is entrusted the management oflarge concerns 
C4 
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u· should have generally a higher class of education than that which they possess 
" at the px~ent time. At the same time, I am bound to say that very great progrel'8 
" bas been made by many in spite of their lI'ant of instruction upon those questions 
.. which, in my opinion, are ot Vital importance." "Personally, I entertain a very 
" very strong opinion in favour of receiving aid from the Government. I cannot help 
.. feelmg, when I come to London, and I go to Jermyn Street, to Kensington, or 
" elsewhere, and I find Government money applied, I do not say otherwise than very 
" properly applied, for the purposes of instruction, tha.t London is not the best 
" place for teaching many of those sciences. You have no means of seeing their 
"application • • • ." 

Mr. Bell would not "desire, that such schools should he entirely supported by the 
"Government." He considers that .. the best guarantee which a community like that 
" of Newcastle can give to the Government, of the neccS:lity of establi~hment8 of this 
" kind, is by doing something themselves, and asking the Government to assist to a 
" certaJD extent." 

86. We concur to a considerable extent in the opinions expressed by these witnesses. 
The degree of success which has attended the College of Physical SCIence at Newcastle. 
upon.Tyne, both In the collection of local subscriptions and in the organization of its 
system of instruction, leads us to expless with confidence the hope tbat by further efforts 
of the same kind it will before long be placed in a position to establish its claim to assist
ance from the State. 
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IV .. -THE OATHOLIC UN~VERSITY' OF IRELAND. 
I • 

87. The following. account. of the' .esta.blishment, of ~is Insi;itution is g~ven in its" See App. v. 
Calendar for the year 1869 i- , '. .' , 

"The fouIldatlOn of a Cathohc UmverSlt}' 1U Ireland, npon the model ~fthe Cathohd Umn,slt}' of'Louv~. 
had been strongly recommended by Pope PlUS the Nmth, m the ReSCrIpts by wmeb he condemned the Queen's 
Collego., lind was formally resolved upon by the NatIOnal Synod- of Thorles m 1850. In order to carry 
out thlS lIItenbon, a comullttee was appointed, <.onslStmg of the fotlr Archbishops, four Suflmgan BIshops, 
eight: othel' eccleSiastICS, and eight laymen;' The business of thlS commIttee was to make' the, pubhc famth"'" 
With the obJects of the U DlVel'Slty and the means necesso.ry for secul'lng Its establishment, to collecb funds, to 
arrange the details, and take all the other necessary steps for' the actual opemng of the Umverslty. The 
first pubhc collection WIIS held on St. PatrICk'. Day, 17th March 1851. ' . 

"At length, in May 1854, the bishops, IISsembled ID synodal meebng' 111 Dubllll', ·canoDleo.!ly erected thO' 
Umverslty. Thellrst Rector, the Vel'y ,Rev. J. H Newma.n,. D.D., w"" mstaJlea. on Wlutsnnday, 4th June, 
followmg. In the autumn of the same yea. severa1prQfessors were "ppomted, and the Schools ofthe UDlver
slty were formilly opened on the feast. of 8t MaJachi, 3d November 1854 The Pope w,," agam pleased to 
express his approvaJ of the work by B specJaJ brlef, iD whIch hO' bestowed 011' thO' Dew l<nstltnbon all the canomeo.! 
rights Bnd pl'lVlleges held by other U,llversltles, and gave to the Recto~ thll &culty of eonferrmg degrees." 

88. By the StatuteEl.of the . University" as, approved, by, the Episcopal Board in 1869, its 
government is. vested m the hands of.a Rector, asSisted by a Rectorial Council, consistmg 
" of the Vice-Rector, the Dean of Faculties, pne"o( the Heads of Colleges OJ.; ColIegiat~ 
" Houses (to be elected annually. by the others), a.nd 81][" addl~ional members to be. 
It chosen. annually by their' respective' Faculties; viz., tWQ, representatives from that of 
" Philosophy and Letters (one frottll.each Qf its diviSIOns), and one representative from, 
" each of the othel's." i There is besides a S~a~, 1\ composed of the Vice-Rector and 
.. Secretary, the Professors, 'permanent, Lecturers, and the Heads and Tutors of Col~ 
" leges or Collegiate Houses: .. With regard to the Senate, it, is further provided tha~ 
.~ those who, hereafter, being of at least seven, years~ IItanding" shall have taken the 
". degree of Master, Doctor"or other of the higher degrees, in, ~e University, may 
" be admitted Members of the Senate, on sucb conditionfl as the Senate itself shall fix." 
All the authorities of the UniversIty are subJect to the ,control of the, Epi,scopal Board, 
consisting of the Roman Catholio Prelates, of Ireland. The. Rector, Vice-Rector, and 
Bursar are appointed by"this Board, With power ohevocation, ',' pro nutu t:t arbitrio," 
The definitive appointment of the Professors. also rests with the Bishops, ,but" whenever 
" a PlOfessorshlp is to be filled up, it is the d,uty of the.,Rector, having consulted the 
" Faculty in which the vacancy occurs, to pl'esen,t to the BishoI?s the names of (at 
" least) three candidates," 'All the officials of 'the ,university, "though subject to 
" removal by the same power that appointed them; are secure' of the permanence of their 
" appointments till they forfeit .them by some offence against religion or morals, by insub
II ordinate conduct, contentiousness, incapacity; or other obvIOUS disqualification, accordIng 
.. to the judgme~t of the Cretus Episcoporum, .or the Episcopal Board of the University. ' 

89. The intentions of the founders of the University were' that it should be organ
ised upon a very complete scale. Accordingly, the original. plan embraced five Facul
ties: Theology, Law, Medicine, Philosophy and Letters, and Science. The Faculty of 
Theology, although provided With profeRsors, and grantmg tlleological degrees, is not in 
operation as a teachmg Faculty. The FI/.culty of Law has also bee~ constitutod, 
and Professors have been appointed j but we do 'lot learn from the evidence tbat any AppendtxV. 
system of instruction has as yet been commenced ,in this Fac:ulty. The Faculty p.36. ' 
of Medicine, however,. has had a..fau· measure of success, and, ill the academical year 
1673-4, which has just come to 1;\ close, had 86 students.. The, Iilumber of resident 
students in Science and Alta was. in the same year, 30. . > , 

90. The Professorships which it was intended to· establish in the Faculty of Science 
were as follows: (1.) Mathematics, (2.) PhYSICS, or Natural Philosophy, (3.) ChemistrYI 
(4.) Geology, and Mineralogy, (5.) Botany, (6.) Zoology, and (7.) Physiology, to. which 
(8.) a PrOfessorship of Astronomy was to. have been added, The ChSll's that have been 
actually established are those of Mathematics, Natural Philosophy~ Chemistry, and 
Physiology. There are, however, Lecturers on Botany and Zoology, and on Geology, 

91. The resources of the University have always been very limIted. At;, the time of 
its foundatIOn a fund was subscribed, which m the year 1855 amounted to 58,070/. Is. 511. 
Of this sum 27,6161. had been collected in Ireland, 16,0001. in the United States, 
4,166/. 1D England and Scotland, and the balance in different Roman Catholic countries. 
The University since that time has been supported by voluntary contributions, obtained 
chiefly by an annual collection in the Roman Catholic churches of Ireland. The whole 
sum contributed up to. the present time, including the original fund and. a recent AppendtxV., 
bequest of 2,000/., amounts to about 187,000/. Of thiS sum. 10,0001. was raised in the p. 36. 
year 18;3-4. 

·D 
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Qu. 13,370 92. A comparatively small part of these funds remB.ins unexpended. About 18 5001 
and 13,378. w~ investC(d:ill ~~~l'~h~ of· buiJding~; about 2,5001. was expended on labo:atorY 

fittmgJ!, apparatus, aDif specImens (exclusIve of those in the mineralogical cabmet)· and 
about 5;000/. 11'118 lost in the course' of the proceedings in collnexion with the Cl~nliffe 
estate. But by f~ the larger part of the money contributed has been treated at income, 
and has been apphed year by, year to> the mamtenance of the Institution aDd to the 
paymeht 'olthe stipend~ 0( ~~~ lPro~~,~ors. Dr. L.YO~Ssaye:' ,I,,~. ' ' , 

A drz: V "The' annual eXpOIlwture for mlillltenanoo ... d Professonal stipends hM been about 6 cool. per year and 
ppen • has been tillS year --a to abon. 7,OQOl, PI tb/.8 awn over oj()()()l. are absorbed in the aalanos of p:..m,.. 

SOl'Band.officera. ( Ie I' " ~r" , j 

"Not less than 10,0001. a year woul4, howev<ll', be reqwred to IIlBlJltal\l the InstitutIon in II moderate 
degree of effiCIent work, and at lem twIce tbat sum annually if, it 18 to be developed to meet tbe full 
reqUIrements of the Catboho populstlOD of the :oountry." , 

App. V.and The amount r~quired: f~r' th~ Professorial 'stipends is explain~d by the statement:ihat 
Qu. 13,4'1. "the fees 'paId by V,DlverSIty students In the Faculty of ScIence are little more than 

" nominal, and are paid ,into tbe University chest." . The ~tipenas of the Professor~ in 
the Facultt of Science' are estlmated at about 3001. per anllutn. , t 

93-: At onl:l time, i~ was in contemplation, to erect very large University buildings. In 
accofd8.nc~ 'witll.' the suggestions contained .to a tReport 'laid befbre the Episcopal Board. 
by the Professors, of the SClentific FacultYj the Clonlilfe estate, & piece of ground of the' 
extent of 84 aeres, 'aport ,the' north/side of Dublin, was pUlChased at a consIderable 
cost; l'limll were obtained,- and the foundation ':sOOne was laJd on the 20th of July 1862,' 
it being hoped tJ;tat 'po less .a sum' 'than 200,000/. might ultimately be provided. rI'he' 
University, "however, became Involved in litigation with a' railway',eompany, and was 
1l.lt~teli obliged. to abandon its purchase-IS 1t has I.Llso failed, owin~ to legal ddlioulties, 
in ;!;In attempll to; ~.lit~nd its originaf site in St Ste~hen's Green, whlch it still, occupieS',' 
aM whicH has 1L !frontage bf 1 279 feet and' 260 ifn depth. ,Ib appears, howev'er,.that, If 
funds ;wer~J forthcothlng', there' would bEj nol difficulty .at the present time in obtaIning 
addItional groulJd. The present buildings are stated to possess considerable commercial 
yalue; but I10nd be :vefy"well 'Suited f<,>r the purposes to which they are applied,' althoqgh 
there f1.re some rooms of conSIderable sIze. The Museums and Laboratones are descnbed 
all having been, adeqllate 'to ,the wants of the time when the University was first founded. 
but we !Dfer' from -,the: evidence' that they would re9,uire very consIderable extension to 
tn~t the more recent'requirements of Scientific teaching. I ' , 

94,' It h9.s' bee'n:,alr'~ady tj'ttd:ed that 'the University grants degrees in Theology .. 'In 
point of law~ it doe~ ,not possess the right to grant degrees ID that, or any other Faculty; 
~n~ as ,a.. ~atW~,Qf) fapt",lt P3S, n~ver. gran~d an:lt 'oth,;!.', degre~s. than. Theological .one~, 
not deJlJrlng to r8./se any questIon 'whlch mIght bl'1ng it JDtd coUISlon WItH the authority of 

Qu.13,415. the Crown., .Nevertheless, examinations for the' degree ,of Bachelor of Arts lmd Bachelor 
of SCIence are advertized in the Calendar 'referrea to above; and the degrees of Bache10r 
and Master of Arts are TecogDlzed 'in the Statutes. As is well -known, it baa been a 
~tanding 'subject of complaint by persoB8 interested in the Catholic University that the 

Q. pnvilege of conferring degrees has never been cosceded to' it. They state thal' " the 
13,390. .. fact of attamirig' a degree in an' :University is' onel,of the 'most, potent 1ncentives to 

c. students'to flock to the University, 'and< no< matter' what inducements in the way of 
~ 'scientJfic)teaching are held out/ where a degree cannot 'be got in the end to cap a 
'I student's labollr, and 80 present to thEi public a proof that he followed an University 
,. career, it adds enormously and incalculably to the difficulties which any teaching body 
.. so circumstanced has to contend against. 1 r I • 1 '/ ". " • We have 
" constantly addressed s.uccesslve'Gcwemment8' ad the 'llUbject, a.nd 118 it is a matter of 
" public histor, and Dotonety, you are aware tna.t illll ,suDJeC!; 'aas Deeu 'iii uue way ur 
.. another before the public now for many years, and some tentative efl'orts towardS its 
"~l!olut1on' have )lean essayed by more than one Gov~rDment:: The l.!niverljlty ~ 
adopted the title of Scholar for those students who, havmg .reached the mid41e of their 

Qu. 13,391. eourse; have attained a certain degree of proficiency; but it hIJ8 been. found that this 
title:' is not praCtically'recognised by the public" and, that no, value J9 attached to it 
!COmparable to that which ill ,attn'b~ted to, tJie old Ijlegrees., '1 e ,I, 

Qu. 13,372. V1)5! T1ier~ IS' a considerable !Jlumber of Scholarships aul\ Exhibitions in t~ Catholic 
,University; 1tnd as IDueh as 7001. per abnnm ilbexpended m t;hls manner. The r~~ 
tions however vary from year to' year~ Only & small proportIOn of the scholarship. 18 
'devoted to sCl~nce. There are three Lnneru:k Exhibitions for Mathematics, of the value 
*>£401.;301., and 201. respectively;,two'.Conolly Exhibition~ for, Mathematics of 20/. 
Jeacbl and' !:WO for Experimental Science of the ~e value;,v~. one for Chemistry. ,and 
ctl1e'bther fur' ge~'l'hy8iC&; /fbiae exhibitiorut ,afbi l!Ill.gJv.eJl!Jl.way 1~rly,,and are 
tenable for a ;year. 

u. 



'961 The coursesbfllit:ient!fic,study,laSr deS'cribed<lo 1he, G~Pfdat .. ~pE!a.n to ~ 19r9ar-, Qu. 13,488 
nized Wlth I as 'grea~ ani approacbJJto<lllomp\etenel¥l"M -t~E\JhQllt.ecl, Jlu,mP~~v9£ ,th~lp,r~ ... and Appen.. 
fessorial .staff\ alloW'" ,We are lnot,llnf6rmed, tliat,thete IS 'any labQrat0ry,l,Q,struetlOn"IIl. chx V. 
Physics; although the cabinet,oll physical.pparatus Ut. dee,crlbed ,M ~~ving",berllJ,;faicly, 
complete at the time when It rwasJfll>rmedt,land,altbough the lately~APpOJbtjld.,!lr>QfessorJ.o£ 
Natllral! Philosophy hilS gIven It sum of, Z50t'j io, supplemeD1%)the~ stock pi, appa)",at.us with, 
instrllments Tequired fan efIjcient <tieaching.! "The, practlcal mlltrllctio~ Jil t;ihe,nustry; h~ 
been very successfuL; 'and acquired a''Vet}l'700nsid6trahle,,developfnenHunde,lMM,,mauage~, 
metlt of Professor Sullivan, whoJ tililateiy,dheldHthe Profellsorshiy;,pfIlOhetnistry;, ,The, 
Chemical Laboratory belongs ,both to the> Facu,ltj JO£.. Medicme; &IU} 'to th~ :F~ult:.y., of 
Science; and it is' sf4tea by ProfessorJ SuUimn that, it ,wa& ,the. Jirstr ,,)p.}loratory ,iuJreland. 
in ,w\uch medical stJlqflliltfj r~e~'Ile'tr~gul4,rpY¥lfi~ J1~sg\l~tioB jn .!;1h;~IlJIi~tr~" , (I ,) 

" 97.' Tbe Students' are divided into twO! classes,!tlwResiden1i anej" thtl Won-lResiden~ 
or Affiliated Students\ tae lattet bein~"th0se who, ~eeeive ,t4eiJ.:.,edQ.clit;ion,'~Qt iuJim.me
diate connectibn with the University, Itself,"butjliDl',Ooneges.llI<)~he ,CQQILlify,rwhJqh lar~ 
affiliated to, it,Jand which arerwis!ted,and.'IDspected, 0,Yl.,lt. ,i The, .Resldelilfs ~~!ient$ illjl'll 
either, Interns .or Externs.!' The. Intern"Stddent&;are :thPBIt ",hc)vTlltll.de Inl~he,:CoUegeSl 
or Collegiate Houses, iii Dubhn (three such,. Houses. are 1Dentlonedrr ill, "the' ;O~lendar),; 
the'Extern' Students are 'those ,:who eith~r,live witb.lthe~ frltind3,,\n- .Dublin '0; .its neigh
bourhood,. or who"reslde In lodging houses,licensr-d PJ',tbe {l,teqj;ol fQrjthe feC;!lptiol'l. (jf 
students.. Both these classes o£Jstudents are, by the.,SJ;atures. "'IJ,~ by, the regulatlo'llS 
published in the Calendar of the University, placed JUlder yerfl; stJlet J:eligiog,s f!)sclphne, 
even the Externs,hem~'tequirec;l to attend. Mass ,and GeneriU,Commllnion"OIUltll'taill,days 
in the year, and being "required pn Sundays~ and other dayl!' of, obligatiolll,tol assembijl; m 
cap and· gown before Mass,. to answer ,to,their'namesj,anct ~en!);pro,cee.d. ·in ;B"ppd,Y; to 
the church. ' But it is proVided, in the Statlltea 1>hatld:f,with'l t~~" permJs.iolli of the 
" Rector, and ;on payment. of the 'Prope • .fees; 31i1y pers!)n Dl~j?JcQ.tte};\d, the 'J!QhQols, of 
" the 'Umverslty ot any partICular course, of Lectures. Sach, perso!),s 'IJ.r~ ~ll!lq Auditor8. 
", Except iu the lecture-roolD,. they ha.ve; nb c:onnection,with .the, JJJJiversit..Y~,w,h.icP ill in 
'f, no wise ,responsIble for,their, coqd~c4 ,or their ,su~e~s, i~/stlld,Jes. "1,1 ,,' ,,~n<)p~cler 
'! to bElcoJUe formall,Y.;,Student&, ,an4 consequently Members of the Omverslty, ent}tled 
" to all Its, pnvileges,,,tbe ,candidates for admissiqn mllst pass, tht: rpatric~lat,io'! exaIpina~ 
'! tion~ alJ,d place themslllv~s un4El.\' the ~uidanfe aJld,~!sclpJme of ~h~ U,nlveJ,'sity!' I,And 
it. appears from t)J,e I eVidence tha~ I nQn-~4thqli~ l,Ajlc¥tprs haye .b/ie.n c.:,~ostaqtly, \ ~mltt;~d 
W, the lectures;, and even" to .. 9ompettli for an~ to ,qold, exl1l~lt~9P.S, ,o.i~~ough th~~ ~aat 
privilege IS not j!ec4re~ ,t\> J ~beJ.Y, bYr ~he,Sta,~u,tes"" Bull., '\Yha~v.er max pe, tp,e l'~lvileges 
of non-Cat\loUc ru,plls, It m,llst be ,take!} as c!'!rtaiIi' that, no, ihssidert • from" the Roman 
Catholic I religion could bJ ad'mitlje\I ~ Ii professoi or teacher id'lthe Uni'versity. 'The 
Stlitu,te~ re'luire ~ha.t 'each '~Professor 'snall l;nake' tnl! Professii>n,(~f Faith'f according! 'to 
the form prescribed 'by' Pope 1;'iU9 ~V ~ in the' presence lof ;the' Reetdtl. Tde • Rectot; 
~ho must always be in Priest's.'\)rders, h~"to' make" tbJ ssme"'Profe's"lbn, 1i1' addltiocl 
to the following promise :-"Ego N., nbminatUs Reotor UDlwtsltatlS CathohclB)fidelis et 
.. ' obediens ero cestui Episcoporuhl:'Hlber'nia! I'lt pta .~ribllii'jlili.ta 1I1drum mentemJ 'curw~ 
.~ honorem et prosperitatem chcta! Unive'i'sitatis." , ~ The' principle I of1 the restrictions 
imposed bY'the Statuteli is' stated' witlt'lgre!it hlearness' by the"preseht. Rector/' the 
Very Rev. Canon Woodlock\ :.who .says;· in 'his)' addre'Sij '8.1i"the l'ln&.ugllratioli" 'of the 
Session of 1867-8, .. Our Faculty of Medicine does not exclude Protestant Studentfj 
'f ,t!:o~ its lect~res, .bqt{ neitlipr" c;iq ,q~ ,ot4e~, facul~les. ".tWel rE(G~mmend q~ pres<;ribe, 
.. as the case may be, religiOUS 'observances to the Catholic Medical Stuaent~ ,uildrr oUf 
II care, as well as ,I;qIQIJI,')Stu~ents iI\J.ettllrs or in SCIence; but our rules oh' thIS subject 
.. do not comprise diose wbPi decline' tb accept the teachmg of the Church But there 
.. is one point ~m 'rhi?p";Wll;slend fi~, and w~ch equally regards our Faculty of Medicine 
II and ( ~he qther D~p~tlVen~ of thlS (JmverBlty; we will have Cathohc Students taught 
'i 'by no Prof\lssor(.fIave', those whose principles we knoW' to be in accordance with the 
II teaching of the ai, at.holi4 Cnurch in faith and morals." It is stated in,the evidence that Q 
th i- ,1. r ':n: 1 C u.13,398. 

ere has neve~ DeeD ~nY; p""!"cu ty in findmg atholics qualified to fill the Professorial 
Chairs; but, oii';'~~~ptAer hand, in the Report of the Professors of the Scientific 
Faculty, to whicli, w,e-4'av~ ;tJ'6ady adverted, great importance is attached to the desira~ 
bility of selectidg 'for'th'e SCientific Chairs persons who have pe!!nJeq'W!'.ted,o,n the cPI\tinent 
of Europe, owin~ to the impediments which up to that( fuiie';~~,vent~a: jij~ "cultivation 
of the Natural Sciences by the Cathohcs m Ireland. It is remarkable toat the first Qu 133.% 
Rector, Dr. Newman, at the time of the Foundation of the University, was prepared to . , • 
admit Don-catholics to the Professorshipr,t>Trthe ground-of-the importance of mamtammg 
a high standard of excellence in teaching. 

9~. It is contended, on behalf of the Uatholic University, that it might; if It could 
obtain a more complete development. be in a position to render great semces to education 
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• • 
in Ireland. It is pleaded that the people of Ireland 'have 'Very little knowledge of what 
an University education as distinct from a school education should be; that it is of great 
importance for them that they should have a Resident and Teaching University as 
opposed to a merely Examining University; and that neither of the two Teaching Univer. 
sities--the Queen's University and the University of Dublin-commands the confidence 
of the large masses of the people. The comparative want of success which has attended 
~he Catholic U niversi~y is 1Ittributed, first, to its !nability to grant degrees; secondly. to 
Its want of funds, which has prevented the appliances for, IDstruction and the courses 
of instruction from being made 80 complete as they ought to be; and, lastly, to the 
general poverty of the country; whicD. precludes the existence of any large class of 
students 'able to support themselves for -8 sufficient time at the Univr;rsity. 

99. Our attention'has been also called to the relations between the Catholic University 
and the Catholic Schools in Ireland. Most of these schools are under the control of 
Roman Catholic Clergymen, 8Dd are greatly in need of Scientific Teachers. It is urged 
that it would be milch more easy for SCientific teachers educated in the Catholic University. 
and stamped, as it were, by its appl'oval, to obtain appointments in such schools, and 
thus to spread a knowledge of Science in them, than It would be for teachers who had 
been brought up in a non-Catholic University. It is stated that the University has 
already in this way exercised a very beneficial inBuence upon the schools; there being but 
few of them that do not now attempt to teach a httle Chemistry and some of the elements 
of Physicll. The remarks of Professor Sullivan upon the present condition of the Irish 
Schools are eertainly deserving of attention. He think's~ " that not more than 5 per cent. 
" of th~ Catholics .0£. ,the higher and middle classes go to any other schools than clerical 
F' schools. There are about 50 of them ;in the country, and those schools will not, and 
" as a matter of fact do'not, come In contact with any other educational institution in the 
.. country j they have no confidence in the present University of Dublm, and I may say 
~, they are in open hostuity with the Queen's Colleges and the Queen's University, and, 
u therefore, '!they have no source from ,which to get any inspiration in Science, no channel 
.. of communication with ·the scientific world. except through the Catholic University." 

100 On II. review of this evidence we are satisfied that the establishment of the Scientific 
Fa'cultyof the Cathohc University has not been without advantage to the instruction 
of'the Irish people, an advantage which might be conSiderably increased if this Faculty 
could be more completely organized, and its Professors increased in number and supplied 
with adequate means for practical teachmg. 'And we have not failed to observe that at 
the present time fresh efforts are being made by the persons interested in this Institution, 
to improve and to render more widely available the instructIOn afforded by it. 

lOl. It is ;.uso indisputable that the Catholic University baS received, and still continue, 
to receive, a large amount of pecuniary support. The permanency, however, of this 
support, which proceeds, to a large extent' at all events, from annual subscnptions levied 
by clerical agency. ,canno~ be p~edicte~ with any cer,t~ty. I 

102. The peculiar organization pf this .In,titution j the religious restrictions imposed 
upon the selection .of its SClentlfie Professors and Lecturers--restnctioDB the removal of 
which it would be idle to anticipate; the incompleteness of a large portion of its arrange. 
ments for the teaching, of Science, and the un~tainty of its income; preclude us from 
recommendmg that it lIhould receive a grant from pubhc funds. 

In conclusion, we humbly beg leaye to submit this Report for Your Majesty's Gracious 
Consideration. "I, , • 

J. ;NollMAN LocKYEB, Secreta.ry, 
August 4th, 1674. 

Sign ed) DEVONSHIRE 
LANSDOWNE 
JOHN LUBBOCK. 
J. P. KAY-SHUTTLEWORTH. 
B. SAMUELSON. 
W.SHARPEY. 
T. H. HUXLEY. 
O. O. STOKES. 
~RY ~aSMITEl 
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.APPENDIX I. 

UN:m::B.SITY COLLJroE, LOi:lDON. 

6, Old Palace Y &rd, LondoD, 
SIR, Mar 29, 1874 

I All directed by the Duke of Devonsh".., the Chair
man of th .. CommIsSIOn, to ask yon to be so good .. td 
fumlsh the CommISSIoners WIth & statem.nt of the sa.la.n .. 
paId to the SClentdlo Professors at UnIversIty Coll.ge. 

I have, &c. 
J. NORMAN LoCKYBR. I 

John Robson, Esq. , Secretary. 

, UmverSlty Colleg., London. 
D1IAB SIB, May 30, 1874 

HAVING been informed that the CommlSslonem OD) 
Soientrlio InstructJ.on Wlsh to ha.ve mformamoD on several 
matters ID reference to thIS College, I beg leave to requ.st 
you to submIt to them the followlDg statement. ,-

(I) The projected Ewt.,....,. q, Ihe C~lt"'. lMlthngB. 

I must prOBUse that what I am about to say on thIS sub
leot 11 founded upon mferences from vanoUi sources of 
mformatlOn of an mformal and unofficIal kmd, SlDce the 
Council h.. not yet had the subJect before them In any 
dellnlte shape, nor adopted any resolutJons upon It 

I bebeve, however, that If the Council had the necessary 
funds at thm dlllp.sal, they would take steps to complete 
the two wmgs, already partly erected, and thus carry out 
the orlgmal deBlgn of the College, 80 far 88 1ts emtent 18 
concerned. JUd,:pDg from estlmates made at vanoua tJmea 
by our archItect. I conclude that the cost of the work m 
questIon would be upwards of 40,0001 

Among the us .. to whIch the add,t,onal bUlldlUgs could 
adv.ntageously be put, I may mentJon, m the first place, 
laboraton .. for PractJcal PhYSICS, and for origInal physIcal 
.. searoh l n""t workshop. .ttaohed to the Ciao. of Engl
naenn" , accommodatJon ofth18 kmd h .. been greatly needed 
for .evera! y .... past, and the want of ,t, there I. good 
HBBOD to beheve, has been a. seriOus obstacle to the full 
development of both the departJnents of the College aft'ected 
by It. 

Gre.ter space oould be benefiCIally devoted to proVldmg 
more extenslVe and complete accommodation for the teachers 
and the students engaged m the cl ..... of Cheml.~ and 
of Prsotlcal PhySlology A. an Illustr.t,on olthe sbift. to , 
whIch we are at present dnven to resort, I may mention/. ~ 
that when Prof ... or Sandenon recently represented to the 
Council hIS need of an addItIonal laboratory for purpos .. 
of onglDal reaea.roh, the requU'ed accommodatIOn could be 
obtalDed only by dlslodgmg the mu.eDlD of M.terla Mo
dica, whloh, at con81derable expense, had to be removed 
into an upper and leas convenient room. 

Laboratones for on"mal ohemlcal research, and for the 
praotJcalapphcatJons of ohemlstry, would .Iso requU'e much 
apace 88 well as expeD81V8 fittIngs and Bppa.mtua ' 

The whole of the south WlDg, when completed, would 
Fob.bly bo reqUll'Od fur the use of the sohool, If, .. th"", 
I. every .... on to expsct, the nDlDb .. of Ita pupu. should 
go on mcreaalDg for the next few years, as It hal con .. 
tJnuously for tho poot "'" or seven y.... A largo portJon 
of thlll wmg loot bUIlt, wlnoh was tim.hed m Sept_ber 
1873, haVIng been .. s'gnod to the cl ..... of PractJcaI 
ChemIStry and of Phymcs, to winch subJOCts great attentJou 
III paid In th. sohool, It I. found that I ... accommod.tJon 
tbl.n had bean antJolp.ted 18 avml.ble fur ordmary olas ... , 
10 that the aohool .. aJreadr ogaut oramped fur .pace. 

oniy an average of 9821. 6$ Sd per annDlD. But even th,s 
IS subject to a large deduotJon for rent, whICh may be 
moderately estJm.ted at 7501 a year for the south WlDj!, 
and of 1501 for the portIon of the mam bn1ldmg'stlll 
occupIed by the sc~ol. Thus the actnal profit derived 
from the school i. reduced to .bout 1001 a year, or I ••• 
than I, per cent of the gro.s IDcome of the .chool 

(III l' The :Fin ...... i mul other Rel.to""" -"'fI betwe.,. 
, tke College mul the H,01lpftal 

For informatIon on th,s subject, I beg leave first to refer 
the OomlDls.lOners to the preamble 0t.the College Act of 
Incorporation, ID pp 4, 5 of the oopy hereWIth sent to you 
A. to finance, 1 may state that th. Coll_gIl dlscharg •• 
gratUltouslv .11 the dutJes of Truste. for the HospItal; It 
manages the lDvestments of the hospItal funds, oonduots 
the correspondence oonnected thereWIth, acts as the guar
dian of the legal rights, 01 the ohanty, and ID vanOUl other 
ways C&l'lle8 on what may be! called Its etDttf'ftal affa.rrs, 
defraymg out of .ta own funds the expense. mCldental to 
Its oonneXIOD WIth the hospItal Bes,des thll, It P')'. each 
of the two Hohne Professors, one of Chmcal MedICIne, the 
other of C!lDlcal Surgery,. stJpend of 1001. per annum, out 
of the lUcome of the Hohne Fund, winch was bequeathed 
to the College" for the purpo.es of Its Med,cal Depart
ment ,> The dutJes of th .. e Profe •• or. ar. dIScharged 
wholly Wlthm the hOSPItal, winch denv.. an Important 
part of Its lUcome from the fees p .. d by the students for 
hospital Pl'8Ctlce and chnlca1lDstructJ.on 

Should the Oommlssloners des".. me to "ttend th~ 
personally, I shall be happy to do .0 

Iremam, &0. 
(S1/!i1ed), JOHN ROBSON, 

J N. Lockyer, Esq., F R.S Secretary. 

P S.-SIDce the above was WrItten, I have received yOUlt 
letter of the 29th lUst. I WIll obtam and send to you t!>e 
deSired Inf'orma.tJ.on In a. day or two. 

The accompanymg table, shoWlDg the propomon of 
U. C Studenta who hove obtaJned the degrees of the Um
versl'tyof Lcmdon, may be of some mtel,'eat In conneXlon 
WIth the IDvestJgatJon conducted by the ComlDlsSloners * 

\111 

Total No of No gamed' 
, , Uru:ver81ty of' Degrees by btudents Per-centage 

London conferred OfUDl .. ofU C 
Degrees, to- end of ver81ty Degree. 

18'3. College 

LL.D. - - 27 11 
40 '" M.D - - 281 108 8843 

MS. - - 9 8 8388 
DSc. . - 20 II 80 
DLtt. - - 1 1 100 
M.A., Branch J - 58 19 85'85 .. II- 85 22 62 8S. 

" III 136 46 8882 
LLB - - 191 64 835 
MB. - - 274 74 27 
BS ~ - !l8: 14 60 87 
BSc. . - 118 29 24'511 
B.A. " - 1,497 435 9906 

Totals . 2,665 831 8B'Qa 

• N.B Tlus table I. based upon &he !.isla of Gnduale8 pub-
TIns snbjeot has .... ntly been carefully mvastJgated br lishod 10 &he Umvennty Calendar fur 187., and" cblI'era, th_ 

the Sohool Comm,ttee of the Councnl, and ,t haa thus \teen fur&, m some nspeeta from &he genera! table pnnted 10 p. 1M 
ascerIou1ed that fur tholaa1o five yoaro-tbe most prospe1'Ous of that Calendar, _ally 10 onuttlng to take ..... un. of 
In the Instory of tho sohool-the net amount ..... ved from deceased GndOBlea, or of the lower d_ 10 &he .... of 
tho sohool br the College for ,II gen ..... pnrposeo baa been Oradu_ who ha~ snbseqnentJy tabu the lusher cJosreeo. 
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INCOl(B8 of the under-menhoned Proreaors in Umvt!l8lV 
CoJ1ege, London. m SollSlOn 1872-73. 

oW bave entered to bU cIasa by the date of the tori 
lecture, the conrae may he d .... ntinu.d for tbe ....,.n 

2. Except Wlth the pe:rm1AIDOD of the Senate and of the 
ColDlDlttee of Management, no Pror.- or other _her 
aW fad to oommanoe hll ooUl'8O at hll appomted hme, or 

•• ha11 <lllcontmue" before the appointed time 
, a Any Prot'_ or other ~er he~1! o .... ,on to 

OlDlt or postpone any ~ or Ieaaon, aball, If ..,..,ble, 
- gIve notioe to hIB cIasa at a pracedmp; meetmg of lill inten

tion to do eo, and .hall also,.. OIII'ly.. pOlllble, give .. 
8lJllliar notioe to the Secretory 

.II .II 
1 PhyIlology 468 -
I. Chemuotry • 1,48' -

, 
0168 

I,fM 
-

Tlususubjeot 
to '" ded1lCJo 
IloV of. beo-
tween 4001. 

4 • .A Professor or other teaohar. by leave of the Senate, 
, ""nl\rmed by tb. Council, may 10 alternate ,.... omIt 

gIVlDg hll oourse of Iecturea. 

l " , ' < 
I 

t. ,eomp_ave \0' 100 
, Ana_yan, . 

Zoolo"._ -4. PractUmI , 0868 -Phy·lOIClfU 

, 

104. 

868 

, and 600/ for • ( , ,5, 'fhe hesdilI.-of each Facul~ and of tbe aoapltal II 
bI proVided Wlth a book entitled 1tegtrler qf Omtlled L ... 

_ "and ,t II the duty of the beaille, wh.never " lectors 
or _dance ,. omitted, to bnng the book to the Profeaaor 
or other teacher) phy8lC1&1l, Dr flU1'geon, at b\l 'DQxt attend .. 
anoo, 10 order thet the OlDlIIlOn. may b. reg18tered ....th bU 
el~ature" Th. hook. are iaId on the tabl. of the Com
ll11ttee of Management at every meetmg,and the CommIttee 
report thereon to the Couned, whenever they deem ,t 

payment 
asslstantaand 
<>tiler" "K-
peDIeI. , , ,-

, . 
The professor 

, bas to PBJ 
deIlrabl. to do BOo , , fot BD as--5. Botany! \a .,18' 

- 0 ;184,'1 \ ' .... , I 
6 lIyg.ene - ~g , , , ' 10 -
7 Mathe .... a .. - 870 The Profeaeor 

I r< . " , r'or 'fO~'": , , ." 1 , , , r 1'881B1an1. 
8. AJlPlied M .... U8 ~oo B28 -

, themapcs. gnaranteed. I 

I I for 6 ye.rs 
oDly by the , 
Treaaurer 

~ , of the CoI-
l lege ¥ 

t l'b,... .. ' - ~h2 - 252 -10 G<>ologyand '55 ~tl I'1i 
, 

,MIneralogy " 
::-

11. EngIoeermg iOI - 101 I -12 • ..uoIutec!tun '82 ...... 82 

" 

'UNIVERSITY COLLBCK, LOND~N. 
:Regulatltm, made by the C .... ell and the Senote, or by tile 

Co..,...l. a.ffeftl"fJ Prof~8 ... d other Teacher •• 

I Every Prof ... oi- or other teaober ,. reqwred to attenl\ 
.. t tho. _ appolDted for the debvOl)' of the first three 
lectures of IuS COUl'8O or coors.. announced ,n the pro
spectus of the F~ty; but Dnles .. at, I~ ,four stud.nts 

6. No .iao.lIl the Coll"!!e;, to mect •• any other hm .. 
tban tho •• announced for ,ts meatlngtllD the prospectUI of 
the ..... on, unl ... by exp""" pel'lllll810n of the Senate and 
tho Comm_ of Mamigement, But tlu. regulatIon IB 
uot to prevent .. Prof ... or or other teaober from holdtng 
an_ meetmgofhlldaaa """"emergency.alIan hour 
oonvement to all.the atudell'lAlof hII olaaa 
, 1. E&eh Profeasot or oth ... teach.. .hall 8S8!Dlne bll 

own 01 ... ; hut the Faoulty may, If they thmk fit, appomt 
on. or more addIhonai pereona to .xanuno anT cia ... 
CoP'" of the '!uesmona prop .... d at the c\auo.eumm"mon. 
lhall b. depo.,ted ,n the IIbran .. 

8 The '21st part of the gt'OSl amount of I ... (rep .... 
BOntmg tbe chJI'erence bo_ pound. lteriing and guIDe .. ) 
p ... a m ...... on for tbe .ws or .1 ..... of any Prof ... or or 
other teacher II first deducted and retaIned b» the Conege. 
When, after an.h deduction, the foea 10 pa,d do not exceed 
1251 , lOne-tenths of the amount are to b. p ... a to the Pro
fessor or otber teaoher; when they are above that .um, 
hut not mora than 3001, the Prof .. sor or other teaoher 
shall recetve 1001 .. ud one-half of the rem ... nder i wh.n 
they are above 3001, two-tlurda of the amount .... 11 be 
p ... a to the Prof .. sor or other teaoher 

9 The sona of m.mbers of the Senate, of fOYlller mOlD
hers of the Semite who have dI.d durmg the .. tenure of 
office, and of the Secretory. are adlll1tted to a\J cl..... of 
the College Wltbout paym.nt of f... A .bDllar pnvllege 
,. enjoyed by the daughter. of the .ame person, In re.pect 
of a\J College cw ... to wlueh )adl" are ildml881ble 
"Septemb~ 1871 

APPENDIX II. 

Knra's OOLLEGE, LoNDON. 

6, Old Palace YaM. London, 
Rav. SIR, ·May 19, 1874 

_ I AI( dIrected by the Duke of De"onolure. the Chail'
mau of th,. CommIIlon, to enclose a statement furnllhed 
to the CommIIllOn by UrnverSlty College, and I am to .. y 
that the Comm ..... oners would be glo.d 1:0 have a smDJmo 
atatement WIth regard to KJng'oj College, .. they are DOW 
oonSldermg thOll Report WIth regard to th ... Colleg ... 

, I have, &c. I 

The Rev. Dr. Barry 
J. NORMAN ):.D.XYBa, 

Secretary 

my dIBpoaal before thll Return i. wanted, 1 am not .ble 
strIctly to venfy avery ,tem, but the &turn 18 auJIlmeDlly 
1IOQIU8te. ' 

S. A &turn showtng the .ndowmente wluch the College 
now jlo ........ and the particular obJects to which eacl;I 
_y be apphed. We heve no endoWmentll applIcable to 
general College purpo .... """"Pt our buUdmga, wluch have 
been p81d for by "bar.. and donations The College II 
oth....... wholl" dependent on the feoa ...... ved rrqm 
atudenta, " 

I remam, &0. 
1. W. CV",NU<GHAJl, 

8ecJeiary. J. Norman I.oekyer. Eaq, 
KIng's College, London. W.O 6, Old Palace "arel. 

DBAB SIa, 'May 28, 1874. 
,ho oomphaneo Wlth your Jetter of the 19th mW. ::I 

bave-the-h .... o_to encI_ herewtth=- STA1'BI(BJrI' of EuBNDI'I'I1RB. 

I. Aoetum of thlt aaIan .. paId m thls CoII.gein 1873 ". __ ,~ cl' J'.... L'~' \ ~ .,. 11 
to the mem.1!era 9f .t.he_ stall' engaged m teachmg _no 1'reehow Jauwo. ex no,,,e '" .... grallTeQ 
1>ranOO .. of SCIence. Tlue RetUni d ... not ,nclude erther by the Crown - .'. - 16,448 0 0 
the school '" the eveumg cJaa.... College and $chool bwlchnge .... 4 fittmgtl, -146,899. 0 0 

It A __ of the expendIture of the donnclt:.nC!ll F~ tor Jllll-"18 ... d 1ahontor!ea. " ",z3SJ,» JJ 
the foundation of the College on lande. bwldings, hlJran... Coal of boo~ I«-~, aDd mecbctol", l ' 'k 1.«''' 
and 'm~ I have svery reason to bebevo that tlue hImwea - -,). _ , - , '" ~) ,1>,290 .1.1 ,p 
~ ,is 8CIl1ll'Bte, il"t~ WItI,,"" Jl10re time \ru." I have ~ Coat of fllUOIIIlDI., and 1abon,torJ'.appanotua 6,039 14. '" 

rG 
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bBls CoLLEGE, 'LoNDON~ , 

'(\{~I"<J' 'I 1.>'1& p) 

'S1'ATBHEN1' 'of ENDOWKBN1'8., 
~t"Jf iii I tl 

,fl, I/, ... d. II • d 
For ill. encouragement of the 8& 13 Q Ohm .. e En- _ 

atullylh this oonntry of the lan- dqwment. " I 
'guage and htomture of Ohm"" j , "' ' , I 

" "IJa, liB • 4.. 
2,092 lOr Q. -"'1 """,..1 

To encourage the prosecutlon of 80 1'8 2 DameU ~M~ )_ 
ongmal r_ch m ChOlIWltrr" , ' ' ) , \IIOJ:lIlI , 

.w 
50 18 10 572. II, ~, -

~=o~ otbYth:i!~cn~~~ksS: jl, l 
Dame11 " J 

.. For the 'pdc pmpo,e ~f p\'\>' 9~ 11 ~' ForostScholar~ 
vI<hDg Scholarslnp, for' men
toriODB l'u'pus educa1>ldmKmg's 
College ,School" J -, ," 

,.1 
8,t41 11 6 

1 '1\ 

To provIde {or aD snnual course 50' 0: tJ GJ1bartEadO'W- -~ I j ~I_ 
of leeta.rea on the! subject oli 'me11tJ ) • 
BankJ.ng ,.(,!If i~, , I I " I 

To prcmde lib. Soh.larelnp. m 141 
M.dern BJat>,ry and, JilngllBh 
Llteraturo, m memory of the 

r ,0 IuglJa Endow- _ 
lQent. ' 

late Sir Robe,t Harry Inghs. , 
To proVIde for a bronzo m.dal, to 10 po' ,Jo/ M~rlaI. -

be gtven annually in each. dft- I i p._.nt of the School ana Col- I', 
lege, m memory of 'the iate R, ' 
W Jelf,DD,PnnClpa.1.' ~ I' .!.\J, 

T. provtd. for d1vmity pnz .. in ~ 17 & Leath .. \ En- 800 
-the Medical Department. I J 'I, 'dowment 1 

1,240' 0 o , 

3,526 0 0 

For an annual Jlebrew a.nd (!)ld 10 11;. 0 McCaulMemo- -..,.' \ f '14-, ~ t I 
Testament ptl&e, om 'memo»y of 1 n.al 
the late Rev A MoCaul, D D I • 

To proVIde Ibr an annnal gold I 4 16 8 Mathematical _ 
modal (till( .. to be made up Medal 

121' 0 0, f 

'hortly to • 'um producmg lot ~, 
pet annum.) , ill 

Towardo (omung an endowment 8 17 6 ':Prof.':'o'; of - - ' 9~ 6 2 
:~! Prof .... rshlp of Com- ." _ .9f>!":!:"'!"'.'!-. __ f- •. _. , . _ ._ .• 

, I 

To~:,~~ :: E':'t"£ l':; m 1 U 0 StepIj"fIP"f, ,r,' , : . ~!i If 5 -
T·S.!'r~eR!:8:ars~:::":~ 128 1 8 ,~;:=::: ,-, '1 ,;;- 11<' ,f~~ 0 0 

to the Collego and Hospltal 
To proVide lb ... Plo>li>oor&lnp of M 0" 0 Tooke Endow- _ 

EooQdnuc SClenoeand StatlStJ.08, ment.! 
m hano1U7,of Thomaa Tooke,' 1 I ! 

Bsq.,F.RS. ,J ! , l j 

To proVide for, an UUluai .Greek 6,' 8 Trench Greek. 
Teatament pruJe, m honoul" of 1 Testament 
Arehblilhop 1'/'elIoh, late l'ro-. '" , ,,;l'noe., 
fusscr of the E.cgema j>£ the v 
New Tespunen~ I ' 

• 1~ i1tJ! 1:t6ol 'b 
, J 

- . 
, " 

, I, . , 
j d 

-'I -t 

1 -

. , -. , ., 
'J .' 

I~< __ . , 
" t 

" ), __ ... t :; '''::' ... ...:.. 

2,000 -

, -
(f, (, t 

• ,I '" 

• 
To proVide Ibr a medal and pnze 6- 18 0 Todd1d:O\IIOD8lt _ 

m Booka to Stndentll attending 188 0 0 T 
tho M.<h.a! Chnica! Looturell 
of :K.mg's Collego Hospital, m 
memory of the lata B B Todd, 
M.D. il' \ l' 

" 

To proVide for 8 pn .. ' fa tile 01_ 'Itt 10 0 Tllm,,'" PrIze j _ 

, of Ob8_. ModlOlllo 11> lWng's 
Colle,;te BOlpl~ IQI memor1 <Of 1 

Dl'. Thomaa Haw. Tanner I. " , 
p,veo by the &v. Samaol WlIlIOD 200 Q 0 Warnelbrd 

Warn.ford, LL.n., to. proVide ,Sehohu:slupo 
for Seholaralups at ""_ to 
the Medical nepar_nt... " , 

G,ven by Dr Warne,t'ord to!lm- 40 0.0 'IV arneford 
.. de Ibr pm.. m the :Medical I. l'Nea. 
))ep"-.n~ • ' 

Bcj\u •• tIIed by tieu~.General Sll 64 ~9,' Wo~.; E,/~ - 2,197 16 0 

~~a?tt:c:t:~~~~:: J~. dowm&lt 
BnUsh PoaseoIllODl Ia In<ho 

Re ..... OlIary on tile death of Min 8. A, Beq __ by ill. lale 

TbOUlll8 Godfrey Bambrooko, 
~'"j,. .. P"Mde for GenOl1ll 

t..L'a.Uoge SuhoJuoslu.ps,- '.... ' 
'., 

D4 

... 11 
rlt 

',400 0'0 

o 0 

.1 

I' 

. _ .... 

I~ 200 

rr 
L 

10,000 _ 
~, ,( ---

., 
I. 



32 BOYAL OOJlDlI8810lf ON ilcllllNTmO INSTl!.t10TION, liITo. 

6. Old Palace Yard. London. S W. 
nBAB Su.. May 29th. 1874 

I AM cIirectod to ask whether. In the statement 
wluch you have boon 00 good .. to furlllsh to th,S Com. 
DllIOlon roapectIDg.Kmg's College. tho B"", pt 146,8991. 
mclud .. tho esp.ns. of buIldmg tho Hoopltal. 

I am. &c. 
1. W. CunnIngham, Esq. J NORMAN LoCJ<VBR. 

, ' ,KIng's College. London. W C., 
nUB SrB, Jooe 1. 1874. 

TeB statement wluch I have made to you mcludea 
5.0001 -live thou'and pound" wluch the ('",unClI go .. 
towards tho bwldmg of the Hospltal,look.d on as part of the 
teachmg eastabh.hm.nt of the College, but oth ........ the 
,vaole sum has reference to the College bwldmgo only. 
You can deduot 5,0001. from the 146,899/ •• If you funk It 
better to do so. 

I have, &c. 
J W. CUNNINGHAII. Secretary. 

J. Norman Lockyer, E.q •• 
6. Old Palace Y &rd. 

6. Old Palace Yerd. London, S W. 
Silt. July 3. 1874. 

1 All dll"eoted by the Duke of Dsvon.hIr., tho Ch ..... 
man of thll Commls'lon. to a,k you to favour the Com
Itlls"one" WIth addItIonal .nformatIon WIth regard to 
Kmg" Colleg. 011 the follOWIng pOInts 

1. W,th refereoce to KIng's Colleg. School, tho Com
mls.,oners would WlBh to know how far the lInanmal 
arrangements of tho School are kept dl,tmot from thOBO of 
the College? 

Whoth. the School,s at present a source of prollt or 
loss to the College 7 

Whether the buIldIngs used by the School have been 
construotod entIrely at the charll': of the College? 

Whether the orIgmai establishment of the Sohool m
volved any other charges to the College, and what the total 
amount of such bwldIng and other charges h ... ppron
mately been 7 

Whether tho arrongement by wluch one-fourth of the 
foos ,s reserved for the College extends to the School 7 

2. W,th reference to the hat of salones furlllshed by you 
on I> former oC8aslon, (a copy of whl~h I ~nclose), the COm-

miamo ..... would &8k yon. (i) to add to tbat JI~ tho 
Profeaaorsh1p of ComparatIve Anatomy I (2), to Bll up tho 
blank .. Iotm!! to tbe Teach ... of Drowmg; (3), to vorll., 
tbo number (4) of Teochon of Math.matI .. , .. tb .... on17 

,appear to be .... ntloned m the Calendar I (4), to IDdtcate. 
If ,n your ludgment It can eonvenlootly he dOD01 what "'. 
salarY of the prinCIpal Prof ... or of each subjeot II, mBIead 
of oniy atatmg "'. grooa &mount pBf&ble to all the Teachon 
of each oubJect. 

, A. the Colll1ll1lllon ...... now ooDOldermll thetr Report, 
they would be glad to ..... ve th... add,tIonal partIcular. 
U aOOB U YOl1 oon CDDvenrently oond tbem. 

I have, &0. 
J. W. Cunmngham, Esq. J. NORMAN LoCI<YBB. 

King'. College, lA>ndo .. 
DBAR Silt, July 10, 1874. 

IN repJ,y to your letter of the 3d inatan~ 11uw. to 
Inform. YOU,,-

I. That III tho College book. 8 •• parate _ount II kept 
of the receIpts and expendIture of each DepartInont, .... d 
thereto .. n ..... arIl)' of the School 

2. The ID&8tero .... p",d on the pl'lnClplo of receiving in 
the aggregate three fourtb. or tliereobouto of the Ichool 
f.... Thll 11 not 00 otnctly camed out &8 In the College, 
but the e!feet II proctIcolly tlie sam •• 

3. Th. one fourth of the ochool feea roaorved to the 
ConncIl more than oover. the expenaea of the lohooll .0 
the schooll8 a source of prollt to the mmtutIon 

4 'J'he cost of the .chool buildlbga l8 mcluded ,n that of 
the College, and no separate acoount h&8 been or could be 
made of school buIldIngo. 

5. (I ) The 'Jlcom. of the Prof ... or of ComparalJv. 
Anatomy h&& novor os_dod 601 ; for wlucb h. 
bas given three leotu .. 1 a week dUrIng Malo 
Joo., BndJuly,I>nd one a week from Oetoher I 
to March 31,n the ov.nmg. 

(2.) Thora are two teochon of DrawlDiJ 
(3.) Four MothematIcaI teochon are rIght. Mr Hey. 

wood app .... &8 8 C1&a .. cal teache., but he h&& 
baen for 80m. y._ tronaferr.d to the Math.
matJOai S,d. 

I rem",n, &0. 
J. W. CUNNINGHAM, 

Secretary. 1. Norman Lockyer, Esq. 
, 6, Old Pa1acO Yard. 

APPENDIX III. 
THE OWENS COLLEGE, MANCHESTER. 

6. Old Palace Yard, London. S W 
SIR, June 12, 1874. , 

I All dll"Ooted by the Duke of D.von.b .... the Ch."... 
man of thlI Co!llllll8Sl0n, to &8k you to b. so good &8 to 
cause tbe statements d .. tred m tho aocompQY1DIf memo· 
.. ndwn, Wlth regard to Owens College, to be furnished for 
the mforma.tton of the CommiSSioners. 

I have, &c. 
The 'PnnClpa! of O.,leno J. NORMAN iLoCI<VBR, 

College. Secretary. 

Two otatements, 4howmg caPItal and expendIture under 
two diVISIOns. 

A. 
C~.-A1l avaIlable' &8ae18 for bwldmgs and fittings. 

I And agamst thIs-
Dr -MOD~ expended under the above heed 
" Ll&bJl,tIes under oontroots already entered mto 
, under dItto. 
" L,abilitl .. under other engagements, If &ny. under 

d,tto 
• , EtectlonS and lIttIngs m addItIon to the above, 

forrmng part of the present pl&ns, nnder wtto. 
And de1lClouey on baJanoo of Dr and Or 

, B. 
tr.-Avodsble aI..ota for endowments. 

And agamot these-
Pr.-1'he caPItal oum requll"Od to ... tIsfy OSietlng en-
I aowmenta. 

To -.fy contemplated endowments 
) And do6cieney on baJanoe of Dr. and Cr. , 

, N OTB~lf any endOWIDenta for opecJfic JlDl1!0BOO sbould 
be m os .... of the ospendItore thereon, but Incapable of 
bemg tnnsf ...... to otnor endowments, _ thlI In each 
m_oo. 

The OweDO College. M&nchoater. 
DEAR SIR, Jun. 20th, 1874 

I SEND by tlu. post an_ to the '1uostIOD' Ie" 
caved byme on the 13th mst Our Treaourer. WIth the ",d 
of an &coountant. h&8 been busIly engaged upon tbe doen
ment wluch I DOW troDOlDlt for sover&l day. dun.g the 
psot week. and we hope that tbe aooou.to wzII be found 
both ele ... and 'Well aoapted for the purpoaeo of tbe Com
W1I810n. In ODO or two partJculara. I om requested to "y. 
It waa Bcarcely proctIcabJe to frame these aooouuta .~actlg 
,n acoord&nce ""th the questIons, bnt we behove that mb
otantIaJly your mq11ll'lOO wzII all be found adequately and 
clearly answered. 

I am desJl'Od, however, "r my colJeoguea on the connell 
to draw attention to ODO importont partImUor. The do-
1Imeney on our buIldmg aocoullt (Aooonnt A.), will be 800n 
to he e.tun&ted at about 22,000/. whereas m the otatomellt 
.... ntly supphed by me by way of corroctJoD, np to the 
present date, of the accounto gIven by me m March 1871. 
thll de1lmeney waa spoken of &8 about 5,0001 It ill n ..... 
oary therefore to JIOIIIt out the oource of 80 large a dIe
crepaney The ospl&nstIon .... 10Uowa' 111)' eorreotum • 
of the former 1Ignres wore drawn from " _tly prepared 
aII"",,1 otatement for lIBUe to our oubscriben, in wluch no 
J1CCOUnt W&B taken of augmentatIons due to addItIons to, 
and modrlicotwno of, the lIl'lglDal 00II_, whete&a m the 
otatement now supplIed tbll source of ~pectJve ~. 
dIture h&a been CIllOI'uIIy omm&led and molnded. .8y-tbll 
&lid pOO8lbly one or two mmor ""'- of enor. tho iWfer. 
enoo between the two otr.tomento wzII he fonnd fully 
accounted for 

Allow me to add that any ellUlJdotwno •• hould they be 
found neoos....,.. will be risdtly furDl8hod by .... and 
behove that I am 

Your faithful servant, 
J Normau Lockyer. Esq. J G G ..... ,."'OOD. 
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ACCOUNTA. 

TUB OWBN8 CoLLBGB, MAKCHBSTBB. 

RBTU .... , .. to the FINANcBe ot the COLLEOB, to the ROYAL CoHIUSSIONBBS on SCllBNTIPIO INSTRUCTION, &c. 

Dr. Llab,lltles (estllD&ted on the 20tb June 1B74 tor the AV&1Iable Aesete for BUlldmg. &nd FIttings. l,,!,. 
y .... endmg 31st July 1874) 

8 8 tI. ~ It d. 
Amount plWi to",,11e In ()zford lIood • • 80.189 9 1 

Leas IfUlDI received tor sale of ... d. 
eDJdneand~. .. 160 0 0 

Buuam gms.tena18 .. .. 1.019 18 .. 
Land to Corporation .. ..~ 11.8'19 18 .. f 

---S'T,8091Z 9 
II"1lODW on new building to May 18th. 187< • • SIi,lm 11 7 

~=~~:o~ct~~~~f:rJ: 1H&1B 8: 
IIlIt.l.B'13 .. .. .. .. .. .. .. mll 1) 

I ;£114048 8 .. 
Ihlimated BUm lilt! to be }n'O'lided I", bulldInga and 

atlinl!' in eststlng con_lund tor..,.....· • 17,888 8 • 

'OUl .... 16 9 

Il • 4. 
Transferred by _ or J. Ow .... lBt 8eptember187l

BtuldlngB and :OttIngs in Quror Street tILteD. then at 
8,8'1411 108 8d., but 81IlC6 801d tor .. .. .. 13~OOO 0 0 

~ri'erred by Owomo _ College,lat Sop_bar 

_1910 
Becelved from mblCl'ibers from September 1, 1871, to 

lune S, 187~.. .. .. .. .. " .. 19,m 16 S 
Interest ...... ,Dg OIl Brackenbury 'Fund to Jol181, 18'IS, 

Hedic&1 School Bwldmg • " • • • ~ 

De1Iolenoy 

£107.602 0 8 
• "'OS 111 0 

",,09,888111 8 .1!2,,,,,,.1 
",,"1, ... 169 

ACCOUNT B. 

TSB OWENS CoLLBGB, MANCRBB'l'BB. 

ll.BT\'1!N, as to the FINANCIO. of the COLLEGB, to the ROYAL COHHISSIONBBS on SCIBNTIPIC INSTRUCTION, &c. 

Dr. INOOHB (Estima.ted on the 20th June 1874 (fot the year endlUg 31st July 1874). EXPBNDITI1BE. Cr. 

Permanent moom. a...uabl. for general obj.eta of College _ 

Nett dlvidenda OIl atocks 
Nett dmdenda on mortgage bonds 
Cobd .. l'rOr .... mllplo'uild • 
Engmeenog Fund (l'rof .... rslup) 
Aabbury Fund, Dramng 

Do. Engmeermg 
Geolog1Call'rof •••• rshIp ~'und • 
Law do 
Shuttleworth Hlatory l'Iue Fund 

Slndenll' feoB and Looker feoB <
Day _ento • /1.4,978 18 6 
BvelllDg Btudonll - 969 9 0 

£ • rI 
8,195 14 0 

558 0 0 
60 0 0 

880 0 0 
120 0 0 

&1 0 0 
126 18 1 

60 0 0 
3 4 0 

---- 5,981 7 6 
Looker te.. 18 17 6 

Tranafeno from apOlll8l fundo appl1 •• bIe thio y_, 
but not'lteo....ruy III futllre y ...... _ 

:s .... k .. buty l'rofosIorslup Fund 
Inr apparalWJ • - - 400 0 0 

l'Iulo.opmoal Appar&tua Fund _ 26 11.0 
Workshops' fund • 96 IG Q 

Temporary ondowmente from annual lubscdptlons 
WhIoh mOlt be regw:ded .. p .. ..., .... aud O\her 
precanoua moomes -

Rentola from propeTty. II 8 
Temporaryendowmenlll. • 816 8 

U:::lo::' Lo~ '7 t;; 
andupensea SIl 0 

/I. • rI 

4,579 n 1 

&,950 5 iJ 

628 6 0 

917 16 6 
-2,29869 

/1.14,289 5 10 

Balance from last year - • • - -
Transfer to Induutock reaervefund (smkiug fund} 

c AnnUItant 1lJl(\er the WJll of John Owens • 

Educationnlstaff .-
l'rofessors 
Leeturera and Asststanll
Share of fees • 

- 8,803 4 6 
- 1,824 16 Ii 
- 8,854 0 10 

/I. • 4. 
58 5 0 
2910 4. 
19 15 0 

----- 8,982 1 9 
l'ermanent annual omgoo, departmental ex. 

pensea -
Naturall'IulOlophy Department 
Engmeermg Department 
Chemte&1 do..
Natural HIStory do. 
l'hyalologtca1 do.· 
Geologtoal do. 
LIbrary -
P1'1ZeB" -. 
ArtoC_ -

,General managmnent expensea -

898 0 0 
161 0 0 
818 12 1 

75 II 6 
160 0 0 
1214 1I 

176 9 11 
175 9 Jl 

1,477 17 1 

SaIan .. &Ild wagea • rates &Ild taxes. ooal, 
gu, and water I advertlm.ng and printmg ~ 
&0. &0, - - 8,008 11 0 

Spemal granta 10 dapsrtmenll, exttaordmary for 
apparatus, &0.,-

l'hyolologte&1 Department - 400 0' 0 
Worksbopl, tools, &Ild fittmgs. 108 II 8 

110811 a 
Speotal expensea oonneotecl ... th removal and 

opetlIDlf 198 7 II 

£1.,,69 6 10 

MBnICAL SCROOL. 

11400 .... EBp.NDITlJIIlh Cr. 

.a o. tI. 
I.eotuers, lillian ... and W9g&!, NIlII, 18\01 all 

tu .. , ooaI, ana ps, .... • 1,785 4 & 
Balance - liB. 0 7 

l! •• "-
Balan.e tiom last year -. sn 6 0 
llraokenbury Pmfeasorolup Fund _ _ -!lOO 0 \) 
:r... '0'.""",, from siUclerill _ _ - 1,698 19 U 
~A porllon ofthooo r... ... 10 oo .... &t ........... -.) 

-=-1h-.3-81-0 -0 



ROYAL OOMMll'l8lffi\' 'OIll1ilOlENTIFlO. !INlITfltlCTION, ETC, 

MU8BUII Tau ... FuND, 

INcollB ExpaNDIToa •• Or, 
A •• d. 

llalance from last year WI 10 6 
Ben .. ADd OOIImbu!>o" 10_ e"l"'u .... 1IIld 

Solan .. and' .... chtefreDt,lntorelt, reteo, and A I, II. 
tu ... c1O&1lU1g, &0, - • - - 1,181 15 4 

•• Ie of old furmture and IItt1ll8" 190 18 6 
,Balance - ,- .'9 6 4 

From Med1cal School 
Total eonmatea defiClt 

Al,183 15 4, 
===! 

,I I 
BALANC"8, 

" I B d. 
686 0 7' ~m GeDDrc1 Fund 

• 2,161 II 6: From Museom Trusl 

£2,747 18 

TaB OWBHI CaLLBGB, MANeRBSTBB , 

Al,lM 15 4 

A I, II. 
1,198 8 V 
"9 B , 

AI,747 18 

~~ita1 111'_, I 
. 

I DeaonptlOD of Jn~eDt. To what l'uud J>elotlgiDa -~ I Annualar.. 
Intel'fllrtper A.mouDtof 

OonL IDWreI~ 
, 'r" ,/! .. do 

:} Victo~ S.;'~';"hlp 
A , " -600 0 0 Corporatlon of Manchester bond - - -{ , 10 0 0 

500 0 0 Mersey Docks and Harbour - .q 1110 0 
500 0 0 Corpom:tJ.on. of Manchester - - Wellington Scholarship _ - - 4 10 0 0 

4,125 0 0 DItto - - - - Dalton Scholarshtp Pnoe Fund - - , 165 0 0 
1,250 0 0 Ditto - "' ShDttleworch Soholarohlp Fund - - , 50 0 0 
1,071 0 0 D,tto - - - Shakespeare Scholarelup FDDd _ - 4 411 \8 8 
1,942 0 0 DItto - " ' .. <. ,"'-,- Cobden Profellorslnp and Pnze Fund - , 77 18 8 

:::Z~Jg 0 ~ D,tto _ . .' ] 
~nF"rIDIJ:_lnstrncllon F~ - - , 878,18 JI 

tl I MeXIcan Railway , 
:{ 8 280 0

1
0 

,1,396 ~,g f'Alrporat1on of, Manchester I - ~hbnry E~~wment Fund_ - , 55 16 10 
300 I Mersey Dock!!! and Harbour _ -- .q 18 10 0 
200 9 10 Corporatlon of Manchester - - l'ollllcal Economy Leelnre FDDd - 4 4 0 4· 
5/W 0 0 Ditto - -} Gealo!!,ca1 Profe .. orshtp FDDd -{ I&Y,: '0 0 0 

, 2,661 14 0 Umnvested - -' - '- - 106 14 II 
BOO 0 6' EJorporallon of Manchooter "- ,:} La ... Profeos.rolnp Fund - -{ !t 2C 0 0 

1,01! 14 C) Mersey Docks- and. Harbour - - 40 II 4 
S,OOO 0 0 Corporation of Manchester. - - Mechcal School FDnd - - 4 JoO 0 0 

500 0 0 Mersey Docks and Harbour - - DomvlUe SurgIcal Pnze Fund - - 4~ 2810 0 
80 0 0 CorpomtJon of Manehe.q'tef Shnttleworth HIstory Pnze Fund - 4' 8 " 0 

6,000 0 0 DItto ~ - , - Brackenbnry Profe88onhlp Fand · 4 1100 0 0 
Al18 l~ 0 ?ieracy Docks and Harbour - - Tomer Mechcal pnze Fund _ · ·1 

17 1810 
2,500 0 0 - DIll<> - - - - Platt PhY"'olo!!,cal Scbola",mp Fund - 112 10 0 
1,000 0 .. Dttto . ,- '- , . Rmnney S.h.lerelup li'nn<l - - · 46 0 0 
1,000 0 0 D.tto - - - . Ram.bottoDl Sch.larslnp li'nnd 46 0 0 

10,000 0 Q aeeently receIved and nol-yel,lIlYeote4 Langm>rthy Endowment Fund - - - , -, . 
.55,136 II 11\ I I .tII,978 11 0 

c, - ," 1 ,_1- • , , 

A1'l'E.NJ}IX No. IV: 

CoLLEGE '"011' P~ICAL SCIENCE: NmvCASTJ.E-01II-TYNE. 

6, Old Pal_ Yard, London, S W., 
Sm, • _, July 6, 1874, 

I All dIreoted to ask JOU to be 8. go.d"" to ""pply , 
lor th .. .mf.l'llI&tlon .f the vOmmI .... uere (.n addttIon to I 
the miOl'1D&tlon winch you /la"" already be... good e119Ugb , 
., furmilh reo]!ectmg the Celleg .. of Phys.ca1 Satenee, at I 
Newcastle-.. -Tyue), (.), a financtai statement, showmg 
the amount ...... ved towards .... bhslnng and endomng I' 
the College. and how the amount has been expended or 
mvested. nnd (n), the annual receIpts and expendIture, , 
lGdu:atlDg the salnry paId to each profel8Cr, I 

been collected', the payments being e.tended over a term at 
8lJ[ years. In addltlOD to the.. donatIoDl ths foll .... ng 
aDDualaub.""ptlODI are re..,m three of 100/, each, one 
of 201, and one of 101 - -, 

I ~ve, &c. 
The Secretary, J. NO .... AN LoCKVER, 

College of Phystcal SCIence, , , , 
Newcastle-on-t)ne,' c, 
~ ------ -

I .... .e !'~I" ,f" ~ .., I 1. I 

, ',I - ~ge'" Phystaal Science, " 
, • - N~pon-Trne, < 

DBAB Sm, Julylltll, 1874. 
- - -b' replr to rour mqwnes of the 6th iust" I beg to 'I 
inform P!' that the total amOWlt of donafaoJul pr<>mued 
til 1hI CoUege - 23,1471.. aud at th .. IUID 19,1>60/. baa 

The Umvemty of Durham mak.- an annUJII grant of 
~~I~ besld"l' some addt,tlono! payments to atr.~, 

Rather'more tI,an 1,000/ per annUDl \I r .... ved IDr fCUj 
.bollt two thIrds of whtch .. paul over to the Prof ...... , In 
addttlon to thell' sllpendL 

About 15,5001 of the donattoDl rece.m has been Ill
vested 10 railway and other stoek, the bo1ance ~YlIlg been 
apphed 10 .... bll8lnng and partly mamtaunng the College, 
wliwh baa been nearly tlnoe r- In _ The total 
annual expendrture of the ColIefIe may he ot&ted "* ~ 
3,0001" aml the ..... pIo Intherto Iumo ~ eq1Ia11ed that ' 
BlIlOWlt,. defimenoy of only 2501 lM& year hel'Ulg been 
drawn from the caPItal account. It .. ""~' hOwever, 
10 future that the u:pendttnre will not scOed the receIpts, 
,. -. larn,&c, 
~_~ TRao. WOOD Brnnrn,e. 

C~~l~ 
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COLLBGX D'V PHYSICAL SCI&HCBJ N.WOA8TL .... ON-

TY"... ' 
Account of the numher of student. atf;endmg the vArloua 

ciao ... , SeaB10n 1873-74. 

Total d~;r student. -
Fl1'8t year students 
Second year .tudents 

From MedJcaJ. College -
Totsl evenmg students -
Mathematics - - -

Do evenmg advanced 
Do. de>. elementsry -

Cheunotry 
Do evenmg 

Laboratory _' 
Geology '. 

Do evem.ng .. .. 
Expenmental phYSIC"' ~ 

Do, ,IIvenmg 
French -
German 
DraWIng -
English hIStory 

Do. lltar&tore 
Naturlll Plulosophy' 
Latin -
Greek -
Political Economy 

- 78 
- 57 
- 21 

23 
- 42 
- 34 

16 
- 61 
- 14 
- 46 
- aI' 

- a6 
- 22 

.9 
4 
9 
2 
1 

5 
4 

College of Physlclll SCIence, Newca.atl ... upon-Tyne, 
SIB, > ,July 15, 1814 

• WB thlDk it deall'8ble to bnng hefore the notice of 
the Royal Comml8810n on SCIentific Instruction the fact, 

that .Inee the tun" when e'llideoo. was Il'ven before the 
Comm188lOD by certam members of the College of PhY81caJ. 
SCIence at Newcastle, 80me large InIbscnpltons have ~ .. n 
made to the Museum of N.tura.I: HIstory, wluch now- pro
po... to lUIlts Itself more closely WIth the CoIIege of I 
PhyalcaJ. SCIenoe' _ 

1. Sums eqmvalent to 80,0001 have been p",d or gu1>" 
ranleed to the College of SCIence.' 

2. A subecnptlon haa lately been .... I.ed Ie> f01lilld ... 
memonol to tho late Mr' Albany Hanoock, and tbe sum 
pronused amonnts to 17,0001 It IS proposed to de_ 
thIS sum to a bwldmg for a musenm to form part of .. 
larger butldlng for a College of PhYSIcal SCIence, ' 

The swn thus subscnbed would, tf added 10 that already 
subscribed to the Colleg. of SClenc., amount to about 
50,0001 , and It may be prop.r lliso to mention that the 
value of the'DIuseum Itself ... d of ,ts perma~nt ~UJ!dmg 
amounts to at Jcaat 10,000/ • , " , 

In addttlon to tlu. the MedIcal College of Newcastle IS 
deBtrous to JOID In th .. ereetlon of .. JOln1> eollege, and wtI! 
mb.crtbe the sum of 10,0001. for the purpose ' 

The Connet! of the College of PhYSICal SCIence of Now-' 
castIe-apon'Tyne have thonght It nght to bnng' these 

.addltlonal facts before ,the notice of-the COmmtSBlonl as 
they have had no opportunIty of domg th,s lutherto, and 
they venture to hop. that the Comml8slon may conSIder 
that m:fliCIent grounds have been alleged to .nable them 
to recommen'd that the College may be asSISted by " 
parhamentary grIIIIt • 

, SIgned on behalf of the Council, 
W C.LAKB, 

J Norman LoCkyer, E.q. Dean of Durham 

APPENDIX V. 

CATBOLIO UNIVERSITY OF IRELAND. 

6, Old Palaea Y &rd, London, S W • 
StR. • , Juna 20th, 1874 

W ITK reference to the eVld.nee !!Iven by you before 
th .. CotDlIlI881on. on the 18th of July 1872, r .. peellng the 
Cathoho UnlVer8lty of Ireland, I am directed by the Duke 
of Devonshire, the Chmmsn of the ConunISSlon, to apply 
to ru for further Information on the folloWIDg points:-

• Th. CommISSIoners dealr. to have latd before them a 
flnanolal st.tement re\&tmg to the Cathoho UDlver81ty It 
appears from your eVIdence that .. fully 150,0001 h''''' 
.. been collected by voluntary oonmbuttons, malDly In I .... 
n land, and applied to tb. purpose. of the UnIverSIty" 
The CommlS8IOnerl Wl8h to know m wh.t manner thIS fund 
has been apphed, .nd, m parttouJ .... 

(t.) What amount h .. boen expended In the puroh ... nf 
the ",to, .nd In tb. erection or adaptation of bntldmgs 1 

(n.) What amount bas been expended m th .. purohase of 
object. for Museums, ID the 6stsbhahment of the Phv8Ica\ 
Cabmet, and oltb. Cbenucal Laboratory, and In other pe .... 
m .... nt.ppltance. for the purpo ... nf mstruotlon 1 ' 

(lb.) What amount ,has been expended year by yea. m 
the mamtenanee of the Institution, and In tit. p.yment nf 
the sttpend. of the professors and ether oIIicers f 

(tv.) What was 'lio ..... ODnt lost m the legal proc;eedmg. 
referred to m your evtdenee, qli IJ,a761 

(v.) What amount ottIJ rematn. mvested m Btock, .. 
otherwtllel I. thewhole of suoh retDlWIlng amounhpphoab\& 
to the general purpOs .. of the UllIVel8lty, or IS theapphcs
tion of any part of the same limIted by apectlll trusts 1 

(VI.) Have ... y .um. been ..... vod by bequest ,n add.n ... 
I. 1M ..... 'If 150,0001. mentioned by you, and If ao, what 
bas been the applloatlon of moh bequests 1 
. n. The Senate II descnbed by you (qu 13.aG8L"as an 
..... embly of the entll'O Umverslty corp." ""II you 
ft>vour the Comml.sloners WIth a more preCIs. deflDltton o,f 
the conBtltutton and powers of th.B body? 

III. What was the number of m.dtcal students in any 
one)'8&l', fur asample, m the ynar 1872-731 ... d what was 
the number m th. sm. year of .Iud.nts other thllll medtcal 
studenta t \ '1 • 

ful. They would be glad to know If this nnpr .. Slon is' 
correct? 

The CoDllDl."onera would also be muoh Interested to 
obwn further tnformatlon on two other pomts not expreaoly 
adverted. to m your own eVIdence -

(I) In Profe.s" Sulbvan'. eVldetlce ('In. 13,426) It 18 
stoted that the chair of geology haa b •• n .. catobllshed but 
" not filled up " What 18 the state of the case at>tbe pr ... 
sent ttme WIth regard to thIS chatr 1 

(n) The Comml881ouer. would lliso he glad of more p .... 
c.ae mfonnatlon on the pomts adv.rted to hy Profe •• or 
SulltVlln ID Ius answer. to qn.. 13,449-13,452. What were 
the emoluments In anyone recent yea.r~ for example, m the 
year 1872-73, of the SCIentific prof .. sor., and how far 
were those emoluments denved flam fees, and how far from 
the fund. of the UDlverslty? Are the rees of each student 
patd to the professo .. whoSQ lecture. he attends, or are they 
p81d ruto a common fund. 

(w) In the Calendar for the year 1869 (wluch the Com-
1Ill&810nerS have been Informed 18 the last that baa been 
pubhehed). It ... stated that .. the foundatton "f a Cathoho 
" UnIversIty ru Ireland, upon the model of the Catholte 
n UnIversIty of LOUV&lD, had been strongly recommend.d 
" by Pop. PIUS the Nmth, ID the r.scrlpts by which he eon
" demn.d the Queen's Colleges, and was formally .. solved 
.. upon by tit. National Synod of Thurles tn 1850." The 
Commmsloner. would he glad to have th .. e resenpts (tf 
th." are acce •• ,ble ID pnnt) laId lIefore them, and tf not, 
to have 80me account of thm general tanour 

Lastly, the CommISSIoners would d..... to be lnformed 
of any ch~ .. of nnportsnc. wluch moy have taken place 
ID the organtzatlon of the Umvemty BlDee the date of your 
evtdence, and, m partJ.cula.r, they would enqUIre, whethel' 
&Ill' other degreeo than theolowcal one. are now granted. 
ana~ If not, whether It is m immedlate contemplatIon to 

-,grant ~uch d.gree.' ,. , 
As the CODlIDl8Sionel'S are now consldel'lDg thea Report 

on the evIdence IBid before them, Jt will be a convenIence 
to recetve the addmonBI tnfonnanon herem ""I"asted at 
the .arllest pos&lble m<>ment. 

, 'I have, &C. IV. The CommlBBlonera lllfer from fOur attBWer to 
qu 13,376 that the present aBo nf the Umverol\y IB rtB 011-
~nal one, U1d that no attempt to obwn an extensIon of Dr Lyons. 
that BIt., or an enltrely n.w ono, has h'the .... been .......... '", '.' , 

~ J NOBMAN Loc"'Y.a, 
Secretary. 

E2 



36 ROYAL OOMlllIllSION ON SCIENTIFIC INSTBU.CTlON, ETC. 

8, Memon Square WesI:, Dubhn, 
Su., Juno 28th, 1864. 

I BAVB the honour to acknowledge the .....,pt of 
your letter of 20th Jun. 1874, on the part of HII Grace tb. 
Duke of D.von.b..... and otber memb.... of the Royal 
Couummon on SCI.ntdic Instruction and tbo Ad"an_ 
moot of SOlonoe, 10 wlucb you .ak for further IDfonaatIon 
In additIon to the "",denee given by me on 18th July 1872, 
WIth regard to tho C.thollc University of lrel&nd. 

In anlwer, I b.ve tbe bonour to furruah reph .. , BO far .. 
I am able. lD the followlDg retums to your VB.I'1OUII quenes, 
taklDg inem 10 order as aet forth .n your I.tter. I ... ume 
that you have COpl" of .... d 'Inen .. , and I ahall reply to 
them pomgrapb by paragrapli, as numbbred In yours of 
20th June. 

I.-FINANCIAL STATJ:"BNT AB TO TR& CA'tHOLIC 
UNIVBRSITY OP IRELAND. 

I lind that by a Report of th.... Lordshll"', the Cetholl. 
Archbishops and BiShops of lrelllDd, edd ...... d to Sll" 
Geol"J{. Grey, Bart., under date Janu...,. 1866, there h.d 
".en furDlBhed up to June 30tb, 1865, by "olunt...,. con. 
InbutloDB 10 aid of the UDiverBlty a totalaum ~-

126,000 

From that period to 1872 • 
In the year 1872-73 

• 46,000 

In the year 1873-74 
• , 4,000 
• 10,000 

184,000 
ThlB do .. not IDclude " recent b .. 

quest of - • - - 2,000 
Nor a sam devoted to the PhYBlcal 

C.blnet - 750 
In odd,t,on to the forego1Og amount, cOD8Idersble BUms 

have, de anno 1ft. 4Mum, been devoted to exhIbltloDs, burses, 
and pnzes of vanous amounts 

(1 ) Amount ea:pended ... purchas. qf BIte, &c., ami ... 
ere.t"", qf buddsngs. 

The UnlversIty has purchaaed a~ V8l'JOUB tImes certaJ.n 
mansIOns and acfJ8cent houses at the south BIde of Stephen'. 
Green, lymg together, and, 88 before stated, repl'eSentmg 
an .... a of 2iO feet blc 260 feet 'rhes. Bites were purch .. ed 
lIS 00'&810n8 offered or the followmg aums- :£ 

4,500 
3,400 
1.100 

\ 1,200 
Church erected by the late rector, Very 

Rev Dr NewmllD, at cost of about 7,000 
Of wh.ch, however, only 2,4001 came 

out of the Un ........ ty chest, the _ 
mamder havmg been generously 
forDished out of hlB pr1vate funda 
by Dr. NewmllD himself. 

Medical School - - - 1,300 

18,600 
It • to be observed that a conBldersbl. ground l'OIlt, 

amountIng .n all to about 2001., 18 &DIlually payable f,IP 
grest part of the above Bite. but the p.......... are held on 
long tenures nearly.,qwvalent to perpettuty. 

(2) Amount. empemkd... M........... Phy ... al CalnMt, 
and !.aborat.,... , 

• M'1U!1'alogJcoJ Cobtnet.-Cbielly org&lllBed by Prof ..... 
Snlhvan' speCJmena numerous and \'a.lnable. amount 
expended not well _able; collect1on beheved to be 
of conolderable \'a.lue, and h.. been VISited and e>;I>mmed 
by many emment person. 

Phy..."z Cobmet.-Amount origmally expended about 
5001, for reoent oddItaon. see answer to snbaeqnent 
paragraph. 

C"-cal Laboratory. about 8001. 
Flttmgs. &. , about 2001 
Phy ... logocal and BIOlogICal Museum, WIth specunen. 

illustratIve of comparatave anatomy, about 2OOl. 

(3.) A_ ea:pemkd, year hyy_ .... tho __ qf 
1",,/-. and ... ShpeMs qf Prof_"~ &c. 

The aonua.l m:penWtnre has bean about 6,0001. per year. 
and h ... boon tlus y_ lncrea.oed to abont 7,OOfd. Of tIus 
Bum over 5,000l. are absnrbod m the aaian .. of prof08l101'll 
and o!lioera. Salar....11 Faculty of SClODce, 1601. to 4001. 

pUN:i= than 10.0001. a year would, however. be reqmred 

to m&lotam the lnmtulton m a llI0der0te d_ of emOlen' 
work, and at 1_ tw... th.t aum annually If it lB to b. 
developed to meet the full reqwrementa of the Cathoho 
popnlatIon of the country. 

(4) A_loo' ... ClonhJfe E.t""" GO "P"'!/ied iot Quae. 
hoaI3,376. 

The amount a.lreody Btated, 6,0001., 11 heheved to repre
sent, as aocurstely as can be Btated. the I... ." ..... oed In 
money. aa It IDvolved .omphoated legal and other pro
cedurea, rent, &. ; but the time IUvolved waa 0' great 
consequence to the proapectB of the U DIVersity. I .hould 
odd that the lOBO .. _mated by Mr. Scrstton. Secretary 
(who 18 'the pmon mo.t fanuhar WIth aU the f80ts), at 
n .... r to 10,0001. 10 aIL 

(6) Amount ., Corp ... qf Fund r ... I1 ..... g iota.Bled III 
Slock. 

A p.\t of tbe ongtnal fund remama in stock, whIch I. 
appbcable to the 'general purpoaeo of the UOlVerllty, but 
18 not now "ery large, haVIng regard to tho contmuous 
""penrut1ll"e on Blta, bwldmg .. salan ... 1/Iatenal, & .. 

(6.) 
Bequesta bave from tIme to tame been made to the 

University, on. recently of 2.0001, as before speodled, 
wluch h.ve been apphed to tbe general purpo... of the 
U nlVerslty, There are no Bpem.al hmlta.tlonB or lIpeclU 
trusts .... oept 10 regard to _n of the pm •• , bune •• &0 

n.-pow". AIID CONBTlTUTION O. SRNA')'B. 

I beg Ie.ve to enclo •• the Statute. governm!!, the Sen.te 
I desll"O to call attantaon to the fact thatprovl81on .. mode 
for the odnuaBlon of Graduates of the Umverslty to the 
Senate. and the C&lT:flng out of th.. large and hberal 
proV1B!on II only Impeded by the want of legal rooognitlon 
of tbe Umver81ty. 

IIl.-NuMDBD OF STUDENT •• 

In the current year lR73-74, winch haa just oom. to • 
clo.e, the number of studenta 

In Medlcme w.. . 86 
In SCience and Arts, attendmg lectures 

1D the Umvers.ty bwldlngB, Stephen" 
Green • - - -30 

It '8, however, to be observed under tbl. head tbat the 
exammers from the Umver&lty vlInt penodlcally vanoul 
schools and oolleg .. alIlliated WIth the Umver81ty, and 
e:mlDlne students for matnculatlon and bOboun, 

FurtheJD\or •• students from vonons part. of the country 
attend at the Umverolty from tIme to time for examID.tlon, 
and III the current term not I... than 40 thus submitted 
tbemselves for exaunnMilon. 

IV. 
The preaent site I. the O"'lflua.l .. te, and !1 lunda Went 

DOW forthoomlDg an opportunity "",Bts for &cqUll'U1g • 
large ....... on of valuable and most IUltable /Il'Ound 10 
IMmediate proxutllty to the U1l\vemty. Another llta. 
WIth more 8IDple gronnd .. has been POlDted ont by myaelf. 
and oonld, I beheve, be &cqDll"ed If the n ..... ...,. fun~ 
were ava1iable. 

In reply to your further quenes, Ibeg to I&y(l)m refer ...... 
to Qu .... on 13,J126 ... to the Cha .. of Geology: Owmg to 
want of fund. no permanent "ppomtment h .. been yet 
mode to thl. Ch .... , bat a temporary proVlB1on haa bean 
mode by tbo nonunatIon of Prof ..... O'Reilly. of tbe 
Royal College of SClODoe, as lecturer. a. hao dehvered a 
futi and valuable coarse In the oomoe of tIus _awn, ably 
Illustrated by b •• own hand drswmgs, which .... of gnst 
exceUonce. 

(2) In ref...,... to Qlleottona 13,449-13,452, as to 
emoluments of professors: 

The fees ptI1d by Uruvemty studenlo 18 the Foculty of 
Smence, are httle more than UODIllIal, and ... ptI1d mtothe 
Unt,....,ty chest. 

(3) In referonoe to the Rescnplo 01 Pope Pins IX., I 
beg leave to encl ... copy of the SynodIcal Addreas of the 
CoUDCll of Thnr1eo, appended to wluclt ...n be found the 
texis of the re&Cl'lpto III qu .... on. 

(4) In referonoe to~. No degree. other thaa 
theologtca.l have beoa granted. So r. as I &10 --. Ii 
lB not oomtemplated to conIer degrees III the other Focu!_, 
bat Ii lB ander _.Ule.UlOD to grant cemIiastes ~ 
the result of the ellIIlIlD&t!onB. • 

In oonciUSlOn 1 beg leave to aa:r that ....... u:oportant 
.whttona have boon made to the _end an.) to the 
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strength of the UmvOl'8lty Sta.fl', part .. lUlarly In the Faculty 
of SOIence, am .. the date of my eVIdence, as I will now: 
proceed to explam 

Phyl/lCal tYabznet -["s/rwnent •• 
In add,llon to tbo lD.trumenta In regard to whIch: eVI

dence h .. already boon glv.n, .. sum of 7501, has been 
recontly f'urm.h.d !>r the present Profes.or of Nature! 
Philosophy, out of his pnv .. te means, to supplement the 
stock With Instruments r.qull'Od for the effiCIent teaching 
of PhyslmU Smenee. (Rev. Dr. Molloy, ""'. Prof ... or 
Hennessy, FRS) 

The Prof.ss"" IB just now engaged III unproving at con
siderabl. exp.nse tho mat ... al .rr .. ngem.nta of Ius Lectur. 
Hall, and fitllng up a PhYBlcal Laboratory m connoxlOn, 
With It, for tho proparatlon of hlB Class Exp.nm.nta and 
for the purposes of private re,earch. The actual number i 
ID d.,ly attendance on tlus class IS now 23. Ann.xed Wlil 
bo found .. Syllabus of the Lecllll'Os dohver.d III. the 
present tenn , 

:SOlId .. h,s systematlo Class Lectures, • the Prof .... r 
proposes toglve every ye.. a ""urse, of popular pubho, 
lectures on the most recent duscovel'leB and wventlOn8 In 
Ph.lslcal SClonc.. , 

·~'h. Professor has al,o made a proposal, w\uch 1& noW! 
under consld.ratlon, of glVltIf!I from tlmo tn ..-..... abort 
cours.s 01 systematIC Elemontary Lectures, to> 81 class of 
select National Sohoolmasters, cho.on from tho vanoua 
Bohooh! throughout the OQuntry, thus fittmg tbem to teach 
tho el.ments of Phy" .. 1 SCI.nc. In tho pnmary Bchools. 
1'hes8 lectw'eII would be at :first somewhat on the Bca.le 
markod out ID the SClenco Prnners rec.ntly pubhsh.a b1 
Maonul1an & Co., and _tten by Prof .. so .. Huxley, Bal
four-Stewart, Roscoo, &0.; but h. uillmat.ly contemplatos 
a much more enlarged course for thla purpose 

Th.. Profes.or hopes, WIth the mean. at h,. dISposal, 
to be .. ble to ~ out th.... plan. WIth mod .. &te 
effiOlon.y, but It IB n •• dles. to, say that to glve them 
full elfect on the oeal. contemplated, v.ry large addI
tIOns ohould be made to the resources of theUmverslty 
It 18' boheved that the C.thohc UmverSlty oomm&na. 
greater I'aClhlles for reaoiung the masses of the poople III. 
the matter of sOlentlfic education than any otber eXlBllng 
mstltullon In Ireland. HereWIth 10 sent a syllabus of 
the leoture' dehoered II> th,s, department m the current 
term l al80 a copy of a work by the Ptofes.or; "on Geology 
n In 4t.s rela.tlon to Revealed RehgIon" This book, It mIL)" 
be stated, bas gone through two •• ht,ensln th,. oountry, and 
has been repubh,hed and Rtereotyped In Amenc .. and" 
transla.tlon of It lUto French 18 now In counB of pubhcatlon 
m Paris. 

Hlflh ... Mathemallc. and Matkemahcal Phy ..... 
Dr Casey bas been apPQlDtod to th,s Ch.,. It IS un

necessary to refer to h18 smentdic pOSItIon and attammQnts, 
or h,o quo.Wicatlon as an able and onglnal teacher and 
Investigator • 

S.e 'nt ... alia h,o paper on Cyohdes and Sphero-quartic., 
&0. (Phil. Trano I. 

1 Dr Cas.y Ii.. Introduced m the course of Math .. 
mat'OB m the Catholic UnIverSIty the \ugh.st and most 
recent MathowatlOB 

. 
51 He has already some preparaiaons made, Bnd 

'Intends munemately to commen ... the publication of Ii 
..... s of Manuals for the use of tho UmverB!ty, and for the 
affih.ted schools and colleges. In these h. lntend,. to 
brmg the subJ'cts up to the present state of IDformabon on 
the ddferent bran.hes of MathematICS of wlucb they treat 

3. He also mtenda to propo.e to the Boa.rd of the 
Catholl. UmverSlty to bnng the Mathemabeal masters of 
the affiliated Bchools and colleges to Dublm annually for 
e:Jia.rnmatloD7 to dlvlde them Into three classes corres'P0nd"i 
109 to M.thBlDBtlCaJ.Blzarj schol&l\andmoderatorm TrImly 
Coll.g., Dublm, WIth a swiabie salary to each cJ... He 
willlums.lf mstruct them dunng tb"", vaeatlono If they 
como to Dublm for that purposo, so that after a few year. 
he hop .. ta have al number of abl. men as Mathemallca 
master& III. these ailibated colleg." and schools. 

Other AppomJment. 

Dr Campbell h .. b •• n appomted to the Ch.,. of Ch .. ':i:Z!i: t~. Fao~ty of SClonce, ~d also m the Facultr of 

ProfessoD O'R.illy bas b.en nommated r..eotu,rel! on Geo.', 
logy, and has d.h ... er.d ID th~ c.""""n~ teno an IIIIportsnt,( 
aod mterestmg course. 

Dr, Slgerson has 'been appolDted, L.ctu'" OD Botany 
and Zoology, anll has dohvered several cour.os welllllus
trated and largely attend.d (S .. Prospoctus .nclosed.) 

The Faculty of Law has also been constItuted and 
Prof ... orJ appomted. 

4J J! 

( (PRESBNT POSITIoJ' 0)J1 ITIIE UNI'V_RSITY. 
I I ' ' 

Th. pOSItion 01 ~b. Umverslty ID relallon to the country' 
BIn .. ' tli. date 'Of my ovidence 18 prsollcally welllllustretedl 
by Its lDareased efforts for the advancem.nt of knowledg., 
and tbe IlDportant ac .. sSlOns to Its teachmg staff above 
ref.rred to, while the, large volunt~ collection of the cur
r.nt year 1873-74 roaching 10,0001., $hows how these ex.r
tlOn. have been appreCIated, and how gen.rously they hav~ 

, b.en met and supported by the Catholl. people of Ireland 
In pnzes and, bur •• s full!, 1,0001, a }'e&r i. now g.v0Dr 

by coml?ctltlon 
W,thin tho last year'dlloct affibat,on' has beel1 effeeted 

WIth numerous ('olleges and Higher Schooi'l throughout 
the country, and the UmverSlty 18 now in a. pOSItIon, If 
8upplIed With a.dequate :matena.l resources. to ex(!erC1se an 
Immense and an endunng mftuence on the hIgber sCIentrfio 
education of the poopl. of Ir.laud. Through no other 
'XlBtlDg educatlon~ machmery can the V&rlOUS st",1a of 
the IrlBh people b. reach.d, and If ",d for SCientific teaoh· 
109 be Withheld from the Cathoho UDlverslty, tho cause of 
oaucallon m the Phymm!l and Nature! SClen .. s can make 
but httle, If any, pro~o amonltst tho Catholics, who 
conslltute the f!1'eat ma,Jonty of the Insh peopl. • 

sh!w'Y~:~~u:at1~~:f "::::=1 J:'~n:.u~::r:~~:.c: 
of Ireland (HerewIth, .. Intellectu~ Resources of Ireland. 
" Supply and Domand for an .nlarged system of Insh 
" Un,ver.,ty Education," by Dr Lyons). 

I have, &c 
RoBERT D. LYONS. 

E3 
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APPENDIX VI~' 

S'l'ATEMIDI'r of the SALAlUF.8 of the PBoFESSoRS in £he RoYAL SCHOOL of l.\[oo;s, a.nd in the 
llmIAN CIVIL ENGINEEBING COLLEGE. , 

RETtl'IIN of the SALAlU1I8 and LlWrnRB FEBS plUd to 
the Professors of thl> Royal School of MIn"". 

A"erage of 
SalaTy Share of 

Name. Professor of per LectureF_ 
Annum dUl"lngFlve 

Y ..... 

, :II II- .. d., 
Edwd. Frankland • CbOlDlstry · 200 183. 8 II 
Thos H Hmdey. Nat1traI mstory • ' .. 1041>9 11 

John 1'."'3 - MetaJlnrgy · " 79 1 ~ Wanngton W:{ MinlDg aDd }) 7. 14 .~ 
Smyth Mlnenlogy - .. 7811 8 

14$ 6 6 

Andrew C. Bomsay Geology • · .. 941& 6 

Thos. IlL (l:oDdeve Apphed:Mecbames 
" 

66 J 8 

Fredenck Gutbn.· l'hyslClll • · .. 101 8 1 

J. H.Edgar . Meclwllcal Dra.w. • 100 _. 
mg 

W>th reference to tlus :return, 1 have to observe that 
the fees del'lved from the Stndents worlong m the 
ChenucaJ. and MetaUurgical Laboratones ate re .. "ved by 
the respectIve Professere, with .. dIstInct undereta:ndmg 
that aJl th. expen .. s of A.Bl.tanto, matermJ.s, &c, WIth the 
exception of go. and fuel, are paId by those Prof ... ore. It 
'" beheved that the expenses m the Blolog.cal, PhJ'll1C"1, 
and Meehlmlcal Laboratori.. exceed the f ... .l""d by the 
Stndents. 

Jun. 2, 1874. TaaNsA'" RlISlts, 
Regmtmr. 

, 
maN Crvtr. ENGDlBBlUNG Cor.x.EGB. COOPBB's 

HILL. 

Coop .. •• Hill. St&!uee, 
8ra. JUDO 1, 1874. 

IN reply to your letter of the 29th ulto. I am di. 
rected by tb. PresIdent of the College to forward a .tste-

~~~~~:::r ~~:'CoJ."':' to the vanou. Profeaaora and 

Four of the _dent 'Jrofessora who hve ID the ColI~e 
bruldIngs have quartere unfurrushe~. WIth coals and g .. I 
the other five ocou,Py unfurnl.bed hou ••• ""thm the College 
ground •• and receIve an aJlowanoe of 351. a year m hen of 
00.11 and gas 

The non·resident P1ofeaso .. IIDd Jnatructora reoel". >10 
allo .... aoe lD addItIon to their saIan ... 

. I have, &. 
(SIgned) J. BALL. 

Th. Seoretary,' Secretuy. 
Royal Commi1!8iOD on 8cientUlo 

InstruotJon hd the 
Advancement of Smenoe, 

• "" 6. Old PaIaoe Yard, S W. 
~.f, , , 

SALABlBB of the l'RoP"BBOa& and INBTRUCTORS ot the 
INDIAN C E. COLLBOB. Cooper's HUL 

Professor of MathomatiCi 
Apphed-MathomatlCl 
ConstructIon • 
Hydreubc Engmeel'lDg 

I, Expemnen1al SCience 
•• Surveymg - _ 

Instructor m ~g - • 
.. Geomelr!oaI D .... w.ing 

Arclutsctnral. chtto 
.. F ...... hood dItto. 

Lecturer m HmdustaUl.' 

S 
600 
450 
700 
450 
600 
600 
450 
450 
350 
300 
8/i0 

The Lecturer On Geology reoelveo a fee for each course of 
lectnres. 

LOlIDOli. • 
Prmted Iw Gao""" E. _ 8Jld WJLU.U[ 1ll'000008Woon., 

PrOt .... w the Queen', moot EueIIeut :Ms.Jeaty. 
For Her lb,Jesty'o Stab""""" omee. 
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ROYAL COMMISSION ON SCIENTIFIC INSTRUCTION AND THE 
ADVANCEMENT OF SCIENCE: 

VIOTORIA R. 
VIOTOlUA, by the Grace of God of the United Kingdom of Great Britain and [reland 

Queen, Defender of the Faith, To Our Right Trusty ~d Right Entirely Beloved 
CouRin William Duke of Devonshire, Knight of Our Most Noble Order of the Garter,
Our Right Trusty and Entirely Beloved Cousin Henry Charles Keith Marquess of 
LansdoWllA,-Our Trusty and Wellbeloved Sir John Lubbock, Baronet,-Our Trusty 
and Wellbeloved Sir James Phillips Kay-Shuttleworth, Baronet,-Our Trusty and 
Wellbeloved Bernhard Samuelson, Esquire,-Our Trusty and Wellbeloved William 
Sharpey, Esquire, Doctor of Medicine,-Our Trusty and Wellbeloved Thomas Henry 
Huxley, Esquire, Professor of Natural History in the Royal School of Mines,-Our 
Trusty and Wellbeloved William Allen Miller, Esquire, Doctor of Medicine, Professor 
of Chemistry in Kings College, London,-and Our Trusty and Wellbelove!l George 
Gabriel Stokes, Esquire, Master of .Arts, Lucasian Professor of Mathematics in the 
University of Cambridge, Greeting: 

Whereas We have deemed it expedient for divers good causes and considerations 
that a Commission should forthwith issue to make Inquiry with regard to Scientific 
Instruction and the Advancement of Science and to Inquire what aid thereto is derived 
from Grants voted by Parliament or from Endowments belonging to the several 
Universities in Great Britain and Ireland and the Colleges thereof and whether such 
aid could be rendered in a manner more effectual for the purpose. 

Now Know Ye that We reposing great Trust and Confidence in your Ability 
and Discretion have nominated constituted and appointed and do by these Presents 
n0mWate constitute and appoint you the said William, Duke of Devonshire-Hem:Y 
Charles Keith, Marquess of Lansdowne-Sir John Lubbock-Sir James Phillips Kay
Shuttleworth-Bernhard Samuelson-William Sharpey-Thomas Henry Huxley-
William Allen Miller-and George Gabriel Stokes-to be Our Commissioners tor the 
purposes of the said Inquiry. 

And for the better enabling you to carry Our Royal Intentions into effect We do by 
these Presents authorize and empower you or any three or more of you to call before 
you or any three or more of you such persons as you may judge necessary by whom 
you may be the better informed of the matters herein submitted for your consideration 
and also to call for and examine all such Books Documents Papers or Records as 
you shall judge likely to afford you the fullest information on the subject of this Our 
Commission and to Inquire of and concerning the Premises by all other lawful ways 
and means whatsoever. 

And Our further Will and Pleasure is that you or any three or more of you do 
Report to Us under your Hands and Seals (with as little delay as may be consistent 
with a due discharge of the Duties hereby imposed upon yoU) your opinion on the 
several matters herein submitted for your consideration, with power to certify unto Us \ 
from time to time your several proceedings in respect of any of the matters aforesrud, 
if it may seem expedient for you so to do. 

~ 
And We do fUrther Will and Command and by these Presents ordain that this Our 

Commission shall continue in full force and .virtue and that you Our said Commis. 
sionel'S or any three or more of you shall and may from time to time proceed in the 
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execution thereof and of every matter and thing therein contained although the B8me 
be not continued frOm time to time by adjournment. I I 

, , • I 

And for your assistance in the 'execution of these Presents We do hereby authorize 
and empower you to appoint a Secretary to this Our Commission to attend you whose 
services and ll&1istance we require you to use from time to time 118 occasion may 
requite. 

Given at Our Court at Saint James's. the Eighteenth day of May 1870, in the 
Thirty-third year of Our Re~. 

:By Her Majesty's Command, 

H. A.. :BRUCE. 

r 



ROYAl. COMMISSION -ON SCIENTIFIC, INSTRUCTION AND THE 

ADVANCEMENT OF SCIENCE. 

nOPOBli R. 

VICTORIA, by the Grooe of God af the United Kingdom of Great Britain. and Ir(}land 
Queen. Defender of the Faith, To Our Trusty and Well-beloved Henry John Stephen 
Smith, Esquire, Master of Arts, Savilian Professor of Geometry in Our University of 
Oxford, Greeting: 

Whereas We did by Warrant, under Our Royal SIgn Manual, bearing date the 
Eighteenth Day of May, One Thousand Eight Hundred and Seventy, appoint Our _ 
Right Trusty and Right Entirely Beloved Cousin, William, Duke of Devonshire, 
Knight of Our Most Noble Order of the Garter, Our Right Trusty and Entirely 
Beloved Cousin, Henry Charles Keith, Marquess of Lansdowne, together with the 
several Gentlemen therein named, to be Our Commissioners to make Inquiry with 
regard to Scientific Instruction and the Advancement of Science, and to inquire 
what aid thereto is derived from Grants'voted by Parliament, or from Endowments 
belonging to the several Universities in Great Britain and Ireland, and the Colleges 
thereof, and whether such aid could be rendered in a manner more effectlJal for the 
purpose: 'And whereas since the issue of the said Warrant William Allen Miller, 
Doctor ~f Medicine, one of the Commissioners thereby appointed, hath deceased: 

Now Know Ye, that We, reposing great Trust and Confidence in Your Zeal, 
Discretion, and Integrity, have authorized and appointed, and do bX these PEasent!! 
authorize and appoint you the said Henry John Stephen SInith to be a Commissioner 
for the purpose aforesaid, in addition to, and together with, the Commissioners now 
acting under the above-mentioned Royal Warrant. 

Given at Our Court at Saint James's the First Day of December 1870lin the 
Thirty-Fourth Year of Our Reign. 

Professor Henry John Stephen Smith, M.A., 
To be a Commissioner for inquiring into 

By Her Majesty's Command, 
H.A.BRUCE. 

Scientrlic Instruction and the Advancement of Science. 



SIXTH REPORT. 

TO THE QUEEN'S MOST EXCELLENT MAJESTY. 

MAY IT PLEASE YOUR MAJESTY, 
WE, the Commissioners appointed by Your Majesty to make Inquiry with regard to 

Scicntific Instruction and the Advancement of Science, humbly beg leave to present to 
Your Majesty, in con tin nation of our former Reports, the following Report on the 
TeachIng of Scienc& in Public and Endowed Schools. 

I. Preliminary Remarks. 
1. In dealing with that branch of the Inquiry entrusted to 11S which has reference to the 

Scientific Instruction given. ID the various Secondary Schools throughout the country, 
we have been induced by the circumstances of the case to deviate from the mode of 
obtaining informatIOn which we had hitherto adopted. The number of Secondary Schools 
is so considerable that any attempt to obtam the facts by examination of Witnesses would 
have necessitated the attendance of a very lIirge number, while, by adopting a different 
method of procurIng information we were enabled not only to economls~ tIme, but to 
obtain a comparative survey of the various Systems d.nd Appliances of Instruction em-
ployed in the different Schools. ' 

2. With this view our Secretary, Mr. Lockyer, was appointed ABsistant CommiSSioner 
with reference to this branch of the Inquiry, and' by means of personal VISitS, and by 
the rirculation of vanous forms of questions agreed upon between bim and the Com- \ 
miSSioners, much information has beeh obtamed, whICh WIll be found 10 an Appendix' to AppendICes 
the present Report. ,_ II -IV. 

3. The following are the Public and Endowed Schools to which attention was specially 
directed:-

Eton College, .Ru~by School, St. Peter's College Westminster, Harrow Srhool, 
Winchester College, Charterhouse School, Marlborough College, Dulwich CoHege, City 
of London School, University College School, KlOg's College School, Taunton College \ 
School, Wellington College, RossaU School, Clifton College, Chelte.nham College, Chribt's \ 
HospItal, and the Manchester Grammar, School. ~ 

4. Information was also sought from'the Head Masters of the 202 Schools which Report of 
appear in the Report of the Schools Inquiry Commis~Ion as possessmg Endowments of the Schoo1& 
over 2001. per annum, and from 128 of these Schools replies have been r~ceived. InqUiry Com-

5. The Evidence thus placed before us conclUSively proves that in our Public and ~:.i'I~' 
Endowed Schools, Science is as yet very far from receIving the attention to which, in our pp. 331-435. 
opinion, it is entitled: For instance, the Returns furnished to us ~how that, even where 
Science is taught, from one to two hours' work per week may be regarded, With very 
few exceptions, as the usual time given to it in such Classes as Iecelve Scientific Instruc-
tion at all. Moreover, the Instruction in SCience is generally confined to certam classes 
of the School. '. 

'6. Among the 128 Endowed Schools from which we have received returns, Science is See AnalySlS 
taught m only 63, and of these only 13 have a Laboratory, and only 18 Apparatus, ;:'the 
often very scanty. Out of the 128 Schools, definite mfonnation bs been received Ap~:::XV 
from 87. Of these 30 allot no regular time whatever to scientdic study; 7 only one p.255. ' 
hour a week; 16 only two hours; while out of the whole number only 18 devote as 
much as four hours to it. The neglect with which it is treated is also clearly shown 
by that portion of the Assistant Commissioner's Report 10 which the weight attached 
to Science in the School Examinations is stJted, whence it appears that among the 
higher grade Schools from which infonnation has been received, only two attach a weight 
to Sci!'nce in the Examinations equal to that of Classics or Mathematics; whIle in the 
case of the 128 Endowed Schools from which mformation has been received, only 13 
gIve any weight at all to Science in the Examinations. 

7. Languages and Mathematics are by universal consent regarded as indispensable 
parts of a System of Education, but any System from which SCIence is excluded must, 
10 our opmion, be incomplete and unsatisfactory. 

8. We feel it the more incumbent upon us to insist on the Introduction of Scientific 
Training as an integral part of School Education, because in our Third Report we have 
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recommended that Students at the Universities should, at an early period. if not from the 
ThU"d commencement of their Academical Course, be left free to choose for themselves among 
Report, p. x. the prmciJ,>al lines of study, and should not be hampered by being compelled to pl\8S 

Examinations in subjects having no direct bearing on their subsequent career. But we 
• made this Recommendation conditionally; that is, upon the understapding that the Student 
should be well grounded ill the principal ,branches .of Knowledge before his entrance 
into the University; for, wh5le asserting that Literary Cultivation, up to a certain point, 
is indIspensable for the SCientific Student, we expressed the opinion that, .. in like 

ThIrd "manner, evidence of corl·esponding Scientific Culture should he reqUIred from the 
Ucport, p. XI. 'I Student of Classical LiteratUl e or of Theology i" and we consider that no one ahould 

receIve a Degree who hl\8 not proved himself to be we11 grounded in Science as well as in 
Languages and MathematIcs. 

II. Opinions in favour of the Teaching ot Science in Public and 
Endowed Schools. 

9 Our opinion on tbe importance of introducing Science liS an integral yart of our 
Public School Instruction is in general accordance with the RecommendatIons of two 
prevIous Royal Commisaions-the Royal Commission appointed in 1861 to Inquire into 
the Revenues and Management of certain Colleges and Schools (shortly styled tbe Public 
Schools Commission), and the Royal Schools Inquiry Commlsslon appointed in 1864. 
Tbe same view has been also adopted by the Special Commi~sioner8 appointed for the 
Purposes of the PublIC Schools Act of 1868, and tbe Commissioners apPOinted for tbe 
purp?ses of tbe Endowed Schools Act of 1869. 

10. The Royal Commissioners appointed in 1861 say:-
l.el'ort,p.32. "Natural SClence, WIth mch shght exceptlOb8 as have been notIced above, IS practically excluded from the 

educatIon of the higher clssses in England. EducatIOn WIth us 18, m thlB respect, narrower thaD It was three 
centljI'les ago, whilst sCIence has prodlglOusly extended her empIre, has explored .mmense tracl8, ruvuled them 
mto provmees, introduced into them order and method, snd made them """"os.ble to all. Th.s exclus.on 
IS, 10 oor v.ew, a plaID defect and" great practlcal eVIl. It narrowo ondu.lyand mJuriouoly the mental trs\ning 
of the young, and th~ knowledge, mte.ests, and pursu.ts of men 10 matllrer bfe. Of the large number of men 
who ha.e htlle aptitude or tasta for hteratujre, there are many who have an apt.tudo for 8C1ence, espeCIal!y 
for science whic4 deals, not w.th abstractrons, but WIth e"terna.! and senSIble obJects; how many such there 
are can never be kno)VD, as long as the only education given at schools lB purely hterary; but that .ueb cs ... s 
are not ra:re or exceptIona.! can hardly be dOubted by JUly one who h.. observed eIther boy. or men. 
Nor would .t be JUl answer, were.t true, to say, that-soch persons are IJ1I1'e to find thetr vocatlon, sooner or later. 
But thIS IS not true. We beheve tha.! maDY p .... through life WIthout useful mental employment, and 
WIthout the wholesome mterest of s favounte study, for want of an early introduct.on to One for whIch they 
are rea.lly :fit. It IS not, however, for such c .... only, that an early mtroductJOn to natural sCIence I. deBirable. 
It 18 demable, surely, though not ne~ssary, for &II educated men. S,r Charles Lyell h ... remBrked on tbe 
advantage whleb tbe men of htemture ID Germany enJoy Over our own, III the general a.cquamtance winch the 
former possess WIth wbat IS p888mg In the sc.entIfic world. an advantage due to the fact that natural SCIence to 
a greater or less extent IS tanght m &II the German schools To clergymen and others who pass most of tbeir 
hves ID the country; or wh&, m country or town, are brought much mto contact w.th tbe mIddle and lower 
classes, an elementary knowledge of the subject, early gamed, bas lIB part.cular nses; and we beheve that 
lts value, as 11 mean& of opening the mmd JUld d.sclpllllmg the facult.es, IS- recogmzed by aU who have 
taken the trouble to acqnlre It, whether men of busmes. or of lelBure. It qUIcken. and cultlVBtee directly 

R<lport, 
vol. I., pp. 
32,33. 

• the faculty of observation, winch In very many persons hea almost dormant through life, the power of 
accnrate and rapId genera!tzatlon, Bnd the mental hab.t of method and arrangement; it accustoms yonng 
persons to trace the sequence of cause _d elfeet; It il>nllhsriBeB them WJtb a kmd of rOlJBOll.ing whleb inter .. ta 
them, l\Ild whIch tbey can promptly compreh~d, BOd It IS perhaps the b .. , correctIve for that mdolence 
winch IS the vice of half·wakened mmds, and whIch shnnks from any exertIon that IS not, ilk. an efl'0J1 
of memory, merely mechanica.l. WIth smccre respect for the opinIOns of the amlDent SchooJIlJ88tenJ who dIffer 
from us in tins matter, we are eonVlnced that the introduction of the elemfll$! of natural I!Clence iakl the 
regular eourse of stud,.. IS desIrable, Imd WI! see no snffiClent reason to doubt that 11 i. practIcable." 

We shall hereafter refer to the Recommendations relating to Scientific Instruction 
made by this Commission. _ 

II. The Schools Inquiry Commission in their Report remark, as the reRult of t~eir 
Inquiries that the importance of Natural SCIence as a branch of General EducatIOn, 
" hl\8 re~eived a large amount of sanction of the hlgbest kind." "Of the Witnesses," 
they say, " whom we ourselves examined on this point, almost an who ~ere not School • 
.. masters, desired the adoption in schools of some branch of Natural SCience, though, as 
,. a rule, they did not aim at the depositi,?u of any existing subJect.". . • 

And they continue, ., We cannot consuler any Scheme of EducatIon complete whwh 
~; p. 34, " omits a subject of such hIgh importance." ' 

.. We think it estabhshed that the study of Natural Science develoyes better than any 
" other studies the observing faculties, disciplines the in!ellect by teacbIDg induction as ,!ell 
" as deduction; supplies an useful balance to the StudIes of Language and MathematlCs, 
" and provides much instruction ~f_g~~t value for the qccupations of after life." 
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12. The ReguJatioI1S Telating to Natural Science issued by the Special C~mmissioners 
appointed for the Purposes of the Public Schools Act of 1868 are referred to in a subse
quent part of thIs Report. 

13. The intention of the Endowed Schools Commissioners is thus- expressed in the 
following extract from a letter addressed by theIr Chairman to the Chairman of this 
Commission on the 25th March 1871 :- -

.. In all these Schools, WIthout exceptIOn, whetber for boys or girls, we propose C require as a substanttal Appendix I., 
and mdIspensable part of tbeIr coorse of InstrllctlOn, at least oue branch of PhYSIcal Selence; and In .. few, p. J3. 
intended for tbe more speCIal encouragement of what may be called mode7 ... subjects, we suggest, WIthout 
absolutely requIring, more extenSIve teachmg of SCIence." , 

In accordance with tbis IDtention, the Endowed Schools CommIssioners have taken 
steps to render obligatory the teaching of one or more branches of -Natural SCience in 
many of the Schemes which they have issued for the future management of the Grammar 
Schools of -Kmg Edward the Sixth, and of other Royal or Private Foundations: When 
the Trustees of such Endowments, or the Governors appointed under the new Schemes,' 
have desired to build Laboratories for the Practical InstructIOn of thE! Pupils of such 
Schools in Chemistry Qf in &ome branches of Experimental Physics, the Endowed 
Schools Commissioners have, in some cases, sanctioned the appropriation to these objects 
of funds raised from the corpus of the trust estate, 

14. Not only hilS the importance of introducing Science ,into our School System. 
as an integral and important part of Education, been urged by the four Commis
sions, to which reference has been made, but the good effects whICh have attended its 
partIal introduction have been fully acknowledged by many, Schoolmasters of great 
experience. Mr. Wilson, one of the Assistant Masters at Rugby School, in a paper 
" 00 Teaching Geology and Botany as part of a Libera! EducatIon," strongly support~ 
this view :- -

" I am qUIte sure that this is the first business of our profession as school\Daslers, to hold thIS truth strongly Secretary's 
ag810st all comers, that 'humanIty,' and noth1Og eI.e, IS to be our object We must make OUI' teachmg bear Report: 
on thIS, gIve our best care to the selecllon of subjects, and the method of teachmg, 10 order to make thIs Appended 
teach10g more effectlve. And when I urge the mtroduetlon of the sCIences at the head of tins paper Into our Paper No. 1 
course of educstion, I WIsh to make It plam that thIS IS what the". ought to be Introduced mto, and to th,S they p. 63.' ' 
ought to be made to contrIbute very effectIvely." , 

To this end Mr. Wilson proposes that the Elements of certain parts of Science, to 
which he gives the general name o£ "Natural History," should be taught to YOllng boys 
as part of what he aptly terms the n co=on ground for all," and he has so well described 
the nature of this common grouod that we quote the main parts of his sketch. 

" An orrery and globe, and a httle astronomy, form the natural heg1OD1Og. Let lbe boys make th~ effort IbId., p. 65 
involved 10 reallzmg the plan of our solar system, and our earth in space WIth Its atmosphere mll4ltJmg round 
It; its kmslnp to the planet., Its relatIons to sun and moon. These, and some oftl,e common phenomena-day 
and Dl~ht, summel and wmter, echpsee, and the changes of the moon-form the natural and the old well-
establlBhed 1Otroductlon to sCIence. They are still subjects of surpassmg interest to evPry successIve gene-
ratIon. They take boys 011 all theIr Sldes--memory, ImagmatIon, and reason. They show, as notIung else 
shows, the oonnOXlon of cause and consequence. And there IS .. genome and deep satISfactIOn, a real pleasure 
of the mtellect, wIuch boys attam wben they first understand the causes of these common great phenomena. 
They stand thenceforward on a hIgher platform. The unIverse presents to them not a mere wonderland but a 
r81gu of law. These &1'8 the ',wtlJ tin,m", wrItten m the universe by the finger of God." 

" Then we pass to the great earth lIself, and all Its actIvItIes, the effects of its still rem81ning llIternal heat, 
Its volcanoes and earthquakes, the slow oscillatIOns of level, and the great changes slowly takmg place 10 the 
fllllllhar outhne of the oontInents and islands, and the proofs sttll visIble of past changes. These thmgs must 
be. well thought out by the class, and illustrated and brought home to them by PIctUres and SpecllDens The 
effect of the attractIon of tbe san and moon in malnng tIde., and theIr geolOgIcal and COSIDlCal actIon, is .. matter 
that can be to some extent grasped, though 80 ddlieult 10 Its complete theory ; and 18 fat too important and 
common a phenomenon to pass by WIthOUt notl.... And then come the complicated consequences of solar heat 
and bgbt. It 18 WIth pecu\tar interest and pleasure that a boy learns the cau80S of WInds and currents, of trade 
wmds and cyclones, of evaporation and ram, and its distrIbutIon on the earth. There 18 a sense of po ...... 
obtamed by findmg out that these great and f"nuhar phenomena are subject to laws, and are not prunary 
facts. And all these are matters, towards whIch It is only necessary to guIde the thoughts of the boys, and 
they C8lI, WIth very httle help, thmk them out for themselves. I find It rarely necessary to gIve a regular 
explanatIon of anytIung, except as a lund of rOsumi of the suggestIOns thrown out by the class, and succesSIvely 
onlIClSed. Fresh mformatlon 8S to met must of course be gIvon, when It 18 seen to be wanted, and not 
befors. And thIS incldentelly gIves them a much Iugher respect for knowledge &lid the value of facts than they 
bad before. The labours of observers, and math8lllll&icllws, and collectore &1'8 eeen by the class in thell' rue 
bght, 88 oontrIbntlDg to the store of accurate knowledge in regIons more or less macceselbl .. to t\temselves." 

.. The oonaequencee of these &ellvltIes must theu be traced out. And these conslttute the prInCIples of 
Geology. To teach them 18 DOt hard; a large stock of PIctures, photographs, &c., will be found very useful 
We take the work of ram and fivers ; theIr '6Olvent and trausportmg powers, and straightway tbe raVIne and 
the waterfall, the rIch plaw., and the whole fiver valley, WIth Its wondrons system of dramage, are seen to be 
the oonsequen~ of the fumiliar forces at work all round us. The work of the sea 18 easIly understood, and 
behold the map of England 18 looked at WIth new eyes; there mU!ll be a cause for every bay and headland. 
The formatlon of JDarlDe depoSIts, the growth of coral, and Darwm's upIanatIons of the form of eoral 
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islands: the ooze of the Atlantic, the work of frost and snow, the gl&eier and iceberg, the geographIcal dlStri. 
butlOn of plants and animals, all are uUelhgible, and all, If I may 80 call .t, eXCltmg I they eXCIte to furtblll' 
r(' .. dlng and" good deal ofthought; th.y ahow, moreover, the regIOns of knowledge; the neceaalty of ChOtnlOtry, 
and meteorology, and astronomy, and zoology .a really felt, withont be10g atated 10 80 many words. Q 

A!fer some further illustrations of his method of teaching Gt'ology, Mr. Wilson 
contmues:-- , 

" It may seem to some that the "mount of poSItIve knowledge gelDed is top hUle; and IDdeed i\ is DOt much, 
not as mnch as would be ~ed by baIf the tlUle spent In learnmg and belDg eXAmlDed on somebodTs advanced 
tc>:t-book. Rut from the one system the boy emerges hungry for more knowledge, and hIS own readmg WIU 
supply h,. wants; he emerges with a clear understaudmg how BCleuce grows, and what It Is, and has a Imme. 

, work m whICh he can lit "n knowledge he subsequently aeqwrea; wh!le from the other he comes out-perbapa 
Bome of my hearers know how he comes out." 

.. I kuow of no Bmgle book whIch • .ontams all these subject.. 'l'he teacher, at any rate, mull draw hIS 
I.nowledge from many books, ~nd from real, personal knowledge ofbls subJOct. Methods of teacbIDg are very 
Important, but the teacher IS of raT more Importance; and no tesclung of these or a.ny other subject i. ilkely 
te be worth much unless the teacher IS thorougbly master of hls work, bas made it hIS own hy VlewlDg It in 
VI\1"IOUS lights, and 18 Independent of any text-book, or any order of VlewlDg nature. He cannot bs too dis
cursive m hIS readlDg or vaned 1D hIS att8lnmeuts, and rl he IS further able te be prosecuting sume origmal 
work, however bumble, ID whIch hiS pupIls can assl.t blm, they will learn more of the true Belentllie spmt by 
contagIOn than they Will gather from the most eloqnent lectures." , 

• • • .. • • • •• • • 
" I do not see any re'ason for doubting tbat th.,sA subjects are tbe best for early education, say from the ages 

of twelve te fo1llteen. At such an age, ~hemlstry or physrcs cannot be understood, except 1D the rarest eases. 
I know that Faraday expressed an OppOSIte oplUlOn. But Faraday loved the chlldren, "nd never examiaed 
them. These subjects, espeCIally the geologIcal course, as I have e"plaIDed It, give " Bolrd fouodatloo of 
familIar fRCts, whICh form the bas18 of subsequent sClentillc knowledge. And they "U.aet the strongest and 
finest mmds, whIch IS not found to be the case With aJl brRncbes of sCIence." 

" It may be urged that this teachlDg cannot bs thorough,-that boys will be brooght in contact with 
chemIstry, phYSICS, mecbamcs, mathematIC., "t an age when they cannot understand them; and the _ult WIll 
be, to turn them out c .. pable of talkmg a601lt a great many thrngs. and knowmg tketme8 about a grea~ many 
tbing., but WIthout the rigorous trallllng necessary to enable them te Judge of these theOries:' 

" ThIS 18, of course, partly true. But It .8 no obJectIon. The logIcal ordbl of Ideas IS not the educational 
order. A boy learns to read, 8lld make out the meamng of a storybook befole he learn. grammar, whICh mIght 
be emd to precede logIcally; he rellSOns before he cen learn logIc; and 80 he h ... te learn " thousand thinge by 
experlCnce and observatIon "nd readIng and cooversatlOo, winch form the materIal out of whIch sCIence grow8. 
The teaching IS thorough '0 far as It goes, and It IS delUSIve te suppose t\l8t the teachmg of mechanIcs or phYSICS 
<l8l1 be made exhaustIvely tborough te a boy. He appl'ehend. only by COmparl80D of one thmg wrth another; 
and where experlUlent takes hIm out of tbe range of hIS experlenue, there hiS conclUSIons are not his own, but 
hIS teacher's. These subjects, whIch may be put asIde ... me\'e scieutlfic informatlon, have a double valuP, 
stlUlu\atlve and Intellectual, that DO one who has not tried them can well estlUmte. They would plamly bs 
Incomplete by themselves, tbey do not adnut, taught 1D thIS manoer, of the careful study of de~a!l, tbe mmute 
a.nd pamstakmg 'Work and drudgery, that makes every .crence so valuable as an instrument of educatIon. But 
these subjects claim te enter inte the schemes of hterary and sClentllic educatlon; te form a common ground 
between them; te be sCIence to the men of iltemture and hterature te the men of SCIence." 

15. Whether the topics of' Elementary Scientific Instruction should be taken In the 
precise order indicated by Mr. WIlson, or in some other, is a point on which we do not 

'express an opimon; but we desire to draw attention to the fact, that it is the opinion of 
some able and experienced Schoolmasters, and that of previous Commissions, as well as our 
own, that such InstructIon in Elementary SCience ought to be given, and that there is no 
real obstacle to its being given, in the early years of school hfe. 

III. Discussion of the Di1llculties attending the Introduction of the 
Teaching of Science into PUblic and Endowed Schools. 

16. In spite of this concurrence of authority in favour of the Introduction of Science mto 
Schools, it appears that not one half of the 128 Endowed Schools from which returns 
have been received have even made an attempt to introduce it; and, of these, as we have 
already stated, only 13 have a Laboratory, and only 10 give as much as four hOUTS a 
week to these subJects. 

17. The neglect of Recomrpendations of so weighty and authoritative a char~cter should 
imply the eXIstence of strong grounds of excuse. The chief of those given for the 
omission ofthe Teaching of Science in Schools are-(I.) the Absence of Funds; (2_) the 
Uncertainty as to the Educational Value of Science, particularly in the case of young 
Pupils; (3.) the DJlncwty of findlDg Time for a New Study in an already overcrowded 
Curriculum. 

18. The absence of funds, no doubt, places very Sl'riOU8 cIi.ffiC!llties in the w~y 0.£ Bome 
of the. smaller Foundations; but experIence shlJWS that satlsflU!1OrJ !esultB In SCIence 
Teaching may be produced at a very small expense. On thiS subject we may refer 
to Mr. Tuckwell's account of the limited means with which it was commenced and 
carried on with success at Taunton. 
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19. We think that this account conclusively proves that the apparatus requisIte for 
Elementary SCience Teachmg can be provided at a comparatively trdlmg cost; and that, 
where there is a good Teacher, the makeshift character of the applIances need not pre
vent efficient Teaching. On the other hand, it is important to remember that the 
introduction of new subjects of study implies the mtroductlOn of Teachers qualified to 
take charge of them; and that in many of the smaller and more poorly endowed schools 
to which we are DOW referring, there is great dIfficulty in obtainmg the funds requisite 
for the payment of additional or increased salarIes. At the same time, It must be 
regarded as certain that no school WhICh IS forced to plead its poverty Rlf an excuse for 
the neglect of Natural SCience, can pretend to complete effiCIency, or caD adequately 
meet the Educational Requirements even of its own l~cality. 

20. When the income of a School is small it may not be pOSSIble to provide an adequate 
stipend for an A~sistant Master employed only in Scientific Inst~uction. Moreover, 
the number of pupIls may not be so great as to justIfy such an appomtment. It is, 
therefore, important that at least one Master should combine, with the qualifications 
necessary for his success in teaching LIterature, such knowledge and skill as may enable 
]lim to give Practical Instruction m Natural Science, No doubt this combination of 
Literary and ScientIfic Iinowedge with Practical Skill in conducting the InstructIon of 
Classes is at present rare, and it 18 very desirable that a Systematic Preparation for such 
Teachers should, if possible, be provided. 

21. With reference to the wealthier Foundations, and the great Proprietary Schools, the 
want of funds cannot be properly alleged as a reason for not provldmg applIances 
proper for the Teaching of Natural Science. Indeed, there is already considerable 
evidence of improvement in thIS respect. Laboratories have been built, or are in the 
course of construction, -at Eton, Harrow, and Rugby; and there IS reason to hope that 
the example will be generally followed, as the Special CommIssioners appointed for the 
Purposes of the Public Schools Act of 186s have included in theIr R.egulations a. Clause 
requinng the Governing Bodies of the nine Public Schools to which theIr powers extended 
to provide and maIDtain Laboratories and Collections of Apparatus and of Specimens. We 
desiLe to record our opimon that School Laboratones should be constructed so as to supply 
accommodatIOn for Practical Work iu Physics, as well as in Chemistry. It will be seen 
fl'om the Secretary's Report that many persons of experience in education have arrived 
at the conclUSIOn that Chembtry is not so well fitted for the practicalmstruction of young 
pupils as Physics. WIthout attempting to decide this disputed question, we would express 
ou.r conviction that neither of these forms of practical work ought to be neglected in 
School Teaching, 

22. It is generally admitted that a sound knowledge of the Sciences of Observation 
and Experiment cannot be acqUIred from the study of Text Books alone; and that 
oral teaching, accompanied by appropriate illustratIOns and ex~erlments, is indis:pens
ably necessary. But even such oral teachmg has been found by Itself to be insufficIent; 
and, in our judgment, no System of. SCIentific Instruction can be regarded as satisfactory 
whIch does not familiarise the learner with the methods of obseI'vation and experiment, 
by making him practise them himself, whether in the field or in the Laboratory.' , 

23. As the organization in a large School of Practical Instruction in Physics has Secretary's 
appeared to offer some difficulties, we would refer to the Secretary's Report for an account Report, § 11, 
of the advantages attendant upon the arrangement adopted by Professor PICkering at' AppendIX, 
the Massachusetts Institute of Technology in Boston. pp. 36-43. 

24. We regret to observe that in many of the Larger Schools the number ()f Science 
Masters is totally inadequate. The Special Commissioners have found it necessary to insist 
that there should be at least one SCIence Master for every 200 boys; a. proviSIon which . 
appears to point to a still greater deficiency at present. Until thIS state of things is 
remedied, no considerable improvement can be expected in the Standard of Scientific 
Education at present prevailmg in English Schools. We fear that the fewness of the 
Science Masters in the great Public Schools, and the slowness with which their number 
is allowed to increase must, to a certam extent, he attributed to Rn inadequat~ 
appreciation, on the part of the Authorities of those Institutions, of the importance of 
the place which SCience ougbt to occupy, and which the country desires It should' 
occupy, in School Education. But we are also disposed to believe that the difficulty 
of dIsturbing existing arrangements, and the increased expense entailed by additions 
to, the staff' of Masters, are among the principal causes of the de1ay in remedying an 
eVIl of such magnitude. It might seem, at first sight, that the proVIsion of an adequate 
number of Science Masterll ought not to involve any beavy charge upon the income of a 
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large school; because, in proportion as the time of the pupils is occupied with Natural 
Science, fewer teachers of other subjects would be required. It has, however, been found 
in practice that whenever the subjects of iustruction in a school become more varied 
the whole number of persons employed in teaching has to be increased. But as there i~ 
a weil-founded impression that the large Enghsh Schools have suffered from being 
insufficiently sUJ.>plied with Assistant Masters, we cannot regard it as any disadvantage that 
a more general mtroduction of Natural Science Teaching would call fo1" an increase in 
the number of such Assistants. 

25. We have alluded to the difficulty of providing for schools, which have slender 
incomes, Assistant Masters who have both adequate Literary and Scientific Knowledge and 
the requisite skill In Class Teaching and Practical InstructIOn. Even for the great P~blic 
Schools much difficulty is experienced in obtaining the services of Science Masters fitted 
to form part of their staff. The Head Masters naturally look to the Universities to supply 
them with Assistant Masters; but the number of University Student$ of Science is still 
so limited that the supply falls short even of such demand as exists at present. These 
several considerations support the suggestions recently made by the Head Masters of 
Public Schools at their Annual Conferences, that means should exist-andl if possible, 
withm the Universities-enabling young men, who intend to devote themselves to the 
Scno/astic ProfeSSion, to pass through a Course of s'pecial ,ereparation for it, and to 
pbtain a Certificate of the nature and extent of their qu"ahfications. By such means 
adequate knowledge and practical skill, both In class teaching and in manipulation, 
would be ensured. _ 

26. With regard to the second objection, It is obvious that all branches of Science do 
not possess an educational value of the same kind; and we are not prepared to assert 
that the mere communication to the mind of the pupil of the facts of Science would 
contribute very materially to the training of his intellectual powers, although it may 
supply him with much valuable information, and may render him the still more important 
serVIce of awakening his desire for further knowledge. But the true teaching of 
Science consists, not merely in imparting the facts of Science, but in habituating the 
pupil to observe for himself, to reason for himself on what he observes, and to check 
the conclUSIOns at which he arrive$ by further observation or experiment. And it may 
well be doubted whether, in this point of view, any other educatIOnal study offers the 
so.tl'le advantages for developing and training the mental faculties by means of a great 
variety of appropriate exercises. In the Lower Forms of our Public Schools, the youth 
of the scholars must of course be taken into consideration in the nature of the instruction 
given, but we nevertheless think it of great importance that the introduction of Science 
into'Education should take place at a very early stage. Elementary Science is certamly 
not inore difficult, and to most young persons is more interesting, than Arithmetic or 
Grammar, and the most eminent men of Science, as well as Borne most successful 
Teachers, are of opinion that there is no reason to apprehend any difficulty in this 
respect. The EVIdence which we have received on this pomt is very strong; and its 
force is not diminished by the fact that much of it relates to Primary Schools. 

27. Sir W. Thomson, Professor of Natural Philosophy in the University of Glasgow, on 
being asked :~, _ 

.. At wh~t age do YOIl think it deSll'aole that the reachmg of elementary science' in onr primary schools 
should be commenced, m fact, how young do you thmk a chdd could, WIth any profit, commence lIlstructJOU 
in elementary sClence'? "7' 

Replied, 
" I thmk that at 12 or 14 the commencement of teaching in some brlJllchea of science would be very advan· 

tageous. I scarcely thmk before 12, but I thmk that boys of good mtelhgence Dllght be very advantageously 
mtroduced to much of natural science at 12:' 

" Then I B1Il afl'8ld that would almost exclude natural science from the primary schools of the country, 
because we call hardly hope to keep chddren there aftel' 14 ?-No; I scarcely hke to adhere to any JlWh 
answer, except m respect to the more abstract branches. For UlBIance, htgher mathematJ"" BDd dynamWII may 
be very advantageously commenced at 12 ; but I doubt whether there can be much advantage m commenmng 
such subJects before 12 But there 18 a great dea.l of general koowJedge in natural hIStory, and geography, 
and chemistry, which I think could be Imparted very adVlllltageonsly lDdeed to boys of COll8lderably younger 
age than 12." • 

28. Professor Ramsay, Director' General of the Geological Survey of the United 
Kingd\>m, of the Museum of Practical Geology, and of the Mining Record Office, 
thus states his opinion regarding the elementary part of Astronomy and Geology :-

" At wlmt age do you thmk that a boy tmght advIIDtageously be instructed in ~e elementary facta of 
geology ~-I think thpY mJgM begm at an exceedingly early age, in the Il8me way that all chJldren who have 
any education at all, for example, know some of the elementary peiIUo of 88lroIIomy, 80 eerlam qnestlOJ1l1 
lllvolvtng geologtcal knowledge tmght be instilled mto them." 



"Would you do that by means of the ItId of speclmeDll.."d plans, sud the hke, and net merely books'?- Qu.-SOO. 
Not merely boob, but by the aId of specunens and by the generally better educated state <Jf the 'Whole <1f.the 
pubhe. It Dllght be part of "huusehold education, qwte IrrespectIve of the teaching m. schools, ,£ SCIentific 
education in the country were placed on a proper footUlg." " } , 

I , 

29. Dr. Rolleston, Linacre Professor of Physiology in the UniverSIty of Oxford, 
says :-

.. I would certainly cause" boy to begm acquaintance WIth smelltme mattere much earher than that [the age Qu. 3719. 
of 16], for the faculty of observation, the power of observmg, lB in all Its VIgOur long before 16. Long before the 
facult.es of rellectlOn and rat,ocwatIou ate III anythmg hlte rtpeness the mcultIes of observat,on are well 
developed. A boy, I should say, at 11, or certamly 12, mtght be put through certsm of the c1assmcatory 
SCIences, or one at least, VIZ botany, and he Dllght have a tralDUlg in phys.cs and a traanmg m chem.stry, 
and all boye ahke sbould have some trl1J11wg m these before 16." 

30. Canon Oromwell, Principal of St. Marlt's College,'CheIsea, insists on the importance 
of introducing the Elements of Physical Geography and other parts of Natural Scienc!l 
into Primary Schools:-

" U nderstandlDg by prunarr schools those in wluch boys are generally under 13 years of age and above Qu. 7982. 
seven, I know by expertence that the elements of phYSIcal geography can be very well taught almost throughout 
the school The first step m ~eography should be made m physlcsl geography, and one advantage possessed 
by tlus subject from an educatIonal pomt of VIew IS thlB, that almost everytlung in .t can be presented to .. 
chud In a concrete form. He may learn somethwg Shout the prmmples of heat, about &Ir and wqter, abont 
natural h.story, and the actIOn of the elements upon the surface of the globe He can have ulustratIons of 
those thlDgS pointed out to h.m in hIS own neIghbourhood almost, wherever he lB. It seems to me that .t ,. 
the best mtroductton to any knowledge of phySICS that m.ght be hereafter reqwred. Wherever the teacher had 
.. special bent for chemlBtry he m.ght .llustrate what he bed to say about the laws of phySIcal geography by lus 
knowledge of chemJBtry. If, agam, he were 8 man who took lP"eat mterest In natural hJBtory 01 hotany, 
he would dwell more upon those portIons of the subject. ;PhYSIcal geography connects .tself WIth almost 
the whole ctrcle of what are called the phYSICal sc.ences. I know that cluldren and young men also teke 
great mterest.n the subject, and what they take great mterest m, they learn qUICkly!'· • • • • 

" You thUlk also that a certSIn amount of mformatIon in natural SCIence could be gIven m efemeutary schools? Qu. 7985. 
-A certain amount of an elementary eharacter, remembermg that It must always be gIven m a concrete shape 
WIth plenty of illustrations. For example, experllt\ents can be exh.bIted to ehudren illustratllng the propertaes 
of heat, by takmg .. common bladder and puttmg It befGI'S the lire, and shOWIng how the bladder Ii!ls and 
bursts, or by takmg a bar of .. on and puttwl!' .t Into th .. lire and heatIng It. Such common experunents a.re 
thmgs which boys can easuy comprehend. In the same manner, I tlunk, they should be fantt!ter w.th some 
of the SImple maclunes and lDStrwnents, which could be expl&1Ded to them by ordInary models, and they 
should know sometluug about the common properttes of matter, sometbmg about the different forms of 
attractIon-cheDilcal attractIon, capulary attractIon, and so forth. All thJB would be useful to boys of almost all 
c1aoses, whether ID town or country. Q 

:n. Mr. Jarmain, Teacher of Science atthe Mechamcs' Institute, Huddersfield, answered 
several questions bearing on the subject :-

.. If I remember right, in the eVIdence wluch you gave hefore Mr. Samuelson's COIDDllttee In the House of Qu. 8922. 
Commons, WIth reference to elementary schools, you expressed an oplUlon as to Its bemg perfectly pOSSible to 
teach a certSIn amount of elementsry SCIence m the elementary sehools of the country ?-Y es, to the upper 
classes ofthe sehool. I trted:the plan durIng the tIme that I had a school, anoi. I found It to answer very welL" 

"From the age of 11 to 13 ?-Yes.. Qu.8923 • 
.. That lB a pomt m.ieh you feel no doubt upon whatever?-l feel no doubt upon it whatever." 'Qu. 8924. 
" DId you try .t In chemlBtry ?-Yes," • ,Qu. 8925. 
" :Sut, I presume, you would conSIder that there would be no more dIfficulty 1D applymg it to botany or Qu. 892a. 

phYSIOlogy than in the case of ehem.stry ?-No, I do not" 
to Do you think that the teachmg of one or two such snbJects would in any way mterfere WIth the mstruc- Qu. S.Q27. 

tlon of ehildren In the elementary subjects of readIng, wr.tllng, and artthmet.o ?-No, I do not thmk It would. 
I thmk that the pupus would like it very much. As a rule, boys very mueh hlte smentllio lDStruCtt.On.~ 

"It would give them, would It not, a greater ,nterest m thou: school education, as a whole?-Yes, I Q 8928 
tbink so" u. • 

.. And, in that way, would have a demdedly favourable mfluence upon' their readmg and WrttIng ?-In two Qu. 8929. 
<lIas ... that I have at the Huddersfleld College. and the Huddersfield CollegIate InstItut.on, the boys who are 
in the eh8Dllstry class I find to be the best boys m the schoolm other subJects." 

82. Mr. Shore, Organizing Master of the East Lancashire Union of Evening Schools, 
expresses a similar opinion :-

"I think that all the g .... at prmmples of phySIcal geography mIght undoubtedly be taught to boys m the Qu. 2276. 
day sehooll\t 10 years of age." 

33. The Evidence laid before the Public Schools Commission by Dr. Carpenter, Professor 
Faraday, and Dr. Hooker, is 80 entirely in harmony with these views that we quote It in 
part here, ' 

34. Dr. Carpenter speaks strongly on the importance of introducing into Education at 
an early period subjects of a less abstract character than Grammar and MathemauC8 • 

.. GS. Do you think that the !D11ld, ordmartly speakmg, lB as apt Cor the exercise of .ts fuculttes upon the MInutes of 
subjects of natural sc.ence as upon gratnmov and mathemattcal subjects, at the early penod of hie 1-1 should Evidence 
say more so,,; that It IS mo .... _y to fix a cluId's attentIon upon somethmg wluch It sees, than upon an taken by 
abstractIon. PublIC 
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.. 66. Do you think that m that point of VJ.e"', in r",,1, It 18 80 fur .. aubject better ealcul"ted to call out .. 
healthy actIon of the reaBOnmg POW8l'll thBD the more abstract subjects of gmmmM Dlld mathomatico 1-1 
thmk It 18, at tho _Iy penod. 1 thlUk that a lad of from 10 to 12 YMrs of age is better fitted to be led to 
ob_ve BUd reason upon ."hat he observes m olllectlve phenomena, than he i8 to reason upon "bstraeI.tOD8. I 
thlUk that from sny 12 years of age, the powers may be healthfuIly exercised upon ab.trnctlons; but as flU' 
as I can Judge, .. cluld In l_nmg .. language learns by rote purely or almost purely up to s"y 12 years of age, 
but after that he begms, If he IS well taughl, to understand the .. atwnak (so to speak) of the ru(e8, but it is B 
mere matter of memory Wlth hun np to that tIme." 

35. Professor Faraday thus refers to his own experience ;-
"46 I understand you to say, that you do not feel in B posifton to denne exnctly .. t what age it might be 

OO8U' .. ble to mtroduce the phYSICal sCIences ?-1 thmk One can hardly tell tbat unill after expencnce for BOmo 
few years" 

.. 47.' Or whether yon would introduce it at an early age ooncurrently with CJassiCAI instructIOn 1-1 would 
not undertake to say. All I ean eay i. thIS, tbat at my Juvenile lectures at ChrIStmas ttmes I have never found 
a chlld too young to understand intelbgently what 1 t<lld hun; they came to me afterwards with qQestlons 
whlch proved their capabIlIty." • 

.. 60. 1£ you take a httle boy of ordm .... y intelligence, 11 y.al'8 old, at Eton, anel, 8ay, balflus time is dovoted 
1Jo classics and the other half to any branch of phYSical SCIence, what would you teach hIm ~l would tench 
him all those tlllnge that come before clasSICS in the programme of the London UniversIty-mechanICs, hydro
statICS, hydraullcs, pneumatlcs, acoustlcs, and optIcs. They are very 81mple, and easily und8l'lltood wben thoy 
are looked at wltb attentaon by botb man and boy. WIth a candle, a lamp, and a len8 or two, Bn intelligent 
lOstructor mIght teach optICS in a very short tune, and BO WIth chemistry. 1 sbould desU'o all these. Thoro 
mIght be " door by which you could leave ont those for whICh they were mapt." 

.. 61. You would not be frIghtened by the hard words ?-I do object very much to the too frequent use of 
hlU'd WOl'ds 0I techDleal phrases eIther 10 ehell11Stry or In other subjects. The hard words are not the thiD~. 
But the result wlll depend more on the men who are the tenchers tban on the wordmg Itself. EdncatlOn should 
not be stopped by that." 

36. The same CommIssion receIved frorp Dr. Ho?ker an interesting account of the suc
cessful attempt made by ;Professor Henslow to mtroduce the study of Botany into 
a village school. Professor Henslow thought that-" It was the most important 
" agent that could be employed for cultivating their faculties of observation and for 
" strengthening theIr reasoning powers. * * * * It was also the opinion of some 
.. of the Inspectors of Schools wbo came to visit him, that such children were in general 
" more intelligent than those of· other parishes, and they attributed the difference to 
.. their observant and reasoning fdcultie$ being thus developed." 

The ages of the chLldren varied from 8 to 14; the class, which was a voluntary one, 
mostly consisted of gtrls; and the children are said to have learnt the subject readily, 
and to have beeu exceedingly fond of it. 
, 37. This Evidence leaves no doubt upon our minds that Elementary Scientific Instruc
tion might be given WIth great advantage flom the commencement of the school career. 

38. The third of the difficulties most frequently urged is want of Time. While we cannot 
deny the reality of this difficulty, it seems to us to offer no Justification whatever for the 
total or almost total exclusion from Education of any great branch of Human Knowledge. 
The difficulty is one which can only be met by carefully economizing time, by employmg 
the best methods of teaching, and by discardIng superfluous subjects of study. To meet 
It by making education one-SIded and incomplete, cannot be for tbe interest of the pupil. 
Nor does it appear to us impossible to make a fair adjustment between the claims of 
the different branches of Instruction. The number of hours of study in our Public 
Schools may be taken at not less than 35 per week, including in the estimate the 
number of hours on an average employed in preparation. Now, if six hours per week 
be devotf'd to Science, and if we suppose six hours also to be given to Mathematics, 
there would still remain at least 23 hours a week for the study of Language and other 
subjects. 

39. Weare not prepared to admit that the classical Scholarship of the PUllil would, 
by the close of his school career, have suffered in consequence of the subtraction of the 
12 houn. which we have -assigned to Mathematics and ScIence: since we believe that the 
influence of Instruction in Natural Science on the development of his inteIIectual power8 
might be such as to promote hIS success in Classical Learnmg. Be ~h18 as it may, It is 
qUIte certain that his Education, if confined to one c1W!s of subjects, would be an 
unbalanced one, that his intellectual tastes and powers would have been developed 
in one direction only, and that 80 far he would be the worse prepared. whether 
for the continuance of stUdy, or for the active 'business of 1ife. We have alreadr 
expressed the opinion that the Student who has given eVIdence that he possesses a faU' 
amount of both LIterary and Scientific Culture, may with advaJ?tag~ be allowed to 
choose for himself among the main lines of study pursued at an Umvemty. But, while 
he is still at school, and before he can have given such evidence, we do not think that 
the same hberty of choice ought to be conceded. 
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IV. Recommendations of the Royal Oommission of 1861. 
40. The Royal Commissioners of 1861, while advocating Science Teachmg, recommend 

that" Arrangements should be made for allowing boys, after arriving at a certain place Recommcn
" in the school, and upon the request of their parents or guardians, to drop some portion ImtlonXIII.· 
" of their classical work (for example, Latin Verse and Greek Composition), in order to Report, p 53 
" devote more time to Mathematics, Modern Languages, or Natural Science; or, on the 
" other hand, to discontinue wholly or in part Natural Science, Modern Languages, or 
I< Mathematics, in order to give more time to Classics or some other study." 

41. We confess that, in our opinion, such options should be exceptional and confined to 
the very highe8~ divisIOns of t~e schools, as we regard ~cience, Language, and Matbematics 
liS essential subjects of educatIOn up to the age at which boys leave school. 

42. The "ame Commissioners also say :-
co We think it essential that every non-classical subject (except music and drawing), in Report,p.35. 

every part of the school in which It is compulsory, should affect the promotion from one 
classical form to another, and the place given to each boy in such promotion, as mdeed 
in certam instances is already the case with respect to Mathematics and some other 
subjects. Thus, if Natural Science is compulsory 011 all boys In the fourth and fifth 
(Classical) Forms of a School, each boy's proficiency in Naturdl SCience should contribute, 
according to a certain scale of marks, to the rISe from the fourth form to tbe fifth, -and 
from the fifth to the form next above it, and should also help 'to detelmine the place 
assigned him, on each promotion, in his new form." 

" A scale of marks for this purpose should be settled by the Governing Body, or 
by the Head M!"ster with !he approbation of the ~overning Body, and amended, if 
necessary, from time to time . 

.. It is essential that the scale should be sllch as to give &ilbstantial wClght and 
encouragement to the non-claSSical studies." 

"The following approXimatIOn to a scale is suggested as mdicating thc relative 
weight, WhICb, in our opinion, may fRlrly be assigned to the variou. subjects.". ~ 

"Classics, with History.md Divmity, not Jess than t nor more than j, Mathematics, 
not less tball i nor more than j; Modern Languages, not less than 1 nor more than i ; 
Natural Science, l-j; the three non-classical subjects combined ~." 

V. Regulations issued by the Special Oommissioners. 
43. The Special Commissioners appointed for the Purposes of the Public Schools Act 

of 1868 have recently issued Regulations for all the Scltools to whicb that Act applies. 

44. The RegulatIons for Eton, so far as they I elate to Mathematics and Natural Science, 
are as follows :-

.. 8. In any exammatlOn,dotermlllIDg the posItion of a boy (not belllg one of the semor boys) In the 8chooi, 
or In any report of a generatexammlltlOn, the proportion of the IllBrks to be IlSs.gned to MathematICs shall be 
not 16IIs than one·elghth, nor more than one-fourth, as the Govel'nmg Body shan thmk fit. 

".4. In any eXllmlllatIon determlDlDg the pOSitIOn of a boy (not bemg one of the semor boys) m the School, 0. m any report of a genera.! eXllmlllatlon, the proportIOn of the mark. to be aSSigned to Natural Selence shall 
he not less than one-tenth, nor more than one-fourth, as the Govornmg Body shall thmk fit. 

" 6. In any exlllll1Jl&tIon of semor boys, the proportlon of marks to be IlSs.gned to the several subjects of 
study shall be determmed by the Head Master, WIth the approval of the GovernlDg Body. 

.. 6. Tbe Governmg Body shall from tIme to time deterlllme the pomt 10 the College hst above which thb 
boys shall be reckoned as demOl' boys for the purposes of these RegulatIons. 

" 7. There shall be one Mathemat"",l Master, at tho least, for evelY 100 boys m the school, and there 
shall be one SCience Master, at the least, for overy 200 boys lemmng Natural SCience lD the School. All 
Buoh Masters shall rank as AsSIStant MasterA of the School • 

.. 8. Every boy shaUlearn Natural SClenoe contlDnously from hIS ent.mnoe into the Remove until he become 
one of the 8",nor hoys III the School, unless his parent or gnll! wan express III wrltmg a des .... for hiS 
exemption from thl. Regulation • 

.. 9. The Head Master shall give famhtIee so far as he shall tlunk plactlcable to any semor boy, at tho request 
of hIS parent or gUl .... ilan, to pursue any particnllll' subject or subJecta of study as may be doomed most expedlellt 
for hun, and to wscontlnue any other snbJect 0" subjects of study for that purpose. 

&< 10. The GovernUlg Body shall, as soon as pOSSIble, prOVide and Dl1Ilntam out orthe ineome of the property 
of the School, or out of any other means Ilt the .. diSposal COl the .Ilucahonal purposes of the Schoo), 
laboratories, 8Ild oollectlons of apparatns, and of specimens. 

" 12. Any boy entermg the School above the age of 12 shall have the opportunity of shOWIng acquBmtanoe 
WIth Botany', PhySIcal Geography, or some other branch of Natuml Science, and WIth Arithmetic, or 
Mathemaheo, in the entrance exanunatIon for the School. 
~ 13. kly boy In the School abo\"e the oge of 12 who may evmeo au &ptltJlde foy Natural SCience, ehaU have 

facilities for that study." 

• .. In th,.. • • • scale of marks. • • • It IS assumed that all the branches of the oourse are belllg 
pursued together. Some variation would be necessary in applymg the scale to P"'1'I of a scl.ool m wluch tlns 
was not done." 

84784. 
B 
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45. The Regulations for the other Schools to which the 'Powera of the Special Com
missioners extended are of a similar cbaracter, and, as will be seen. the Teaching of 
Science is left open as regards the more juvenile part of the School, not being compulsory 
until boys reach a part of the School which they usually atta~ at about the age of 13. 

Oonclusions and Recommendations. 
46. On a review of the present ~taie of ,the Public and £nd~wed Schools, It appean to 

us that though some pro~ress has no doubt been achieved, and though there are Bome 
exceptional cases of ~at unprovement. 8tij} no adequate effort bas beell made to supply 
the deficiency pf SCIentific Instructio!l' pointed opt hy th~ Commissioners of 1861 and 
1864. We are compelled. therefore, to record our opinIon that the Present State of Scien
tific Instruction in our Schools is extremely unsatisfadory. The omission from a Liberal 
Educs.tion of a great branch of Intellectual Culture is of jtself a matter for serious regret; 
and, considering the mcreasing importance o( Science' to the Material Interests of the 
Country, we cannot but regard its almost total exclu1!ion from the training of the upper 
and mIddle classes as little less than a national misfortune. 

47. While appreciating the reasons which may have induced the Special dommissioners 
not to insist, in Regulations which have the force of a Statute, on the introduction of 
Science iu the junior parts of the Schools, we desire to express our own opinion that 
Scientific Instruction ought to commence from the beginning of the school ~areer. 

48. Moreover, whIle we are sensible that much discretion must be'left to the Governing , 
Bodies of Schools, 'and are, therefore, not. ~urpri8ed at the latitude allowed by the Special 
Commissioners, we think that the Governing Bodies would do well to adopt not the 
minimum of one-tenth of the marks, but a ~arger proportion, say one-sixth. 

49. We, therefore, Recommend, 
1. That in all Public and Endowed Schools, a substantial portion of the time allotted 

to study, should, throughout the School Course (but subject to the exceptional optioDs 
to which we have before referred), be devoted to Natural Science; and we are of opinion 
that not less than six hours a week on the average should he appropriated for the 
purpose. 

2. That ill all General School Examinations not less than one-sixth of the marks be j 
allotted to Natural Science. ' 

'3. 'fhat ill anv Leaving ExaIDination, the saine proportion should be maintained. 
,-', ( 'I 

I 

All of which we humbly beg leave to submit for Your Majesty's gracious 
consideration. 

(SJgIl8d) DEVONSHIRE. 
LANSDOWNE, 
JOHN 'LUBBOCK. 
JAMES P. KA.Y-SHUTTLEWOBTB'. 
BERNHARD SAMUELSON. 
W. SRAlU'EY. 
THOMAS II. HUXLEY. 
HENRY J. S. SMITH. 

In signing ,this Rep,ort, I feel compelled to say that I !egard th~ first RecommeDdati~n 
as too inelastiC. While fully adtruttmg that Natural SCience oug~t to form a substantI8.1 
part of a liberal education, 1 am notjrepared to recommend that In all Schools the 8t~y 
of Natural Science should be carrie on throughout the School course. but Wish a wI~r 
discretion to he left to the Governing Bodies, or ~ead Mastel':!, 88 ~o the degree to which 
what has been called the" stratifipatlon .. of studIes should be carned out. 

J. NORMAN LocKYER, 
Secretaf'!/. 

June 18th, 1875. 

O. O. STOKES. 
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APPENDIX TO SIXTH REPORT. 

APPENDIX I. 

LETTER from tha ENDOWED SCHOOLS COMMISSION. 

" 2. Victol'la Street, S W •• 
.. My LORD DUKE. 25th March 1871 

It 1 YOUR Graoe may, perhaps,tlunk tt conveDlent 
that the substance of what p .. sed .t the mtervlew whIch w. 
h.d the honour to hold WIth your Grace and some of your 
Colleagues on the 6th lOst •• should be recorded for further 
use and reference: and I, therefore, proceed to make a. brief 
etatement of the pnnmplee upon wluch we are actlDg In 
prepanng schemee for th. better management and applica
tIOn of educational endowments, 80 far as 8Clentdlc 
mstructJon 18 concerned. 

" 2. Our scheme. _y breadly b. diVlded mto tho.e 
whIch regulate .ohools glVlng elementary m'stnwtlon only. 
and tho.e for schools frVlng hIgher mstructIon. 

" 1 speak tlrst of thI. latter clss.. It contomB many 
sohools of very vanous character. varymg from what are 
little abov& the elementary schools. to others wluch are juet 
subordinate to the UUlversltle.. In all thes. schools. WIth
out exception, whether for bOTs or gll'Is, we propose to 
req1lU'e." a .ubstantlal and mdispensable part of thOlr 
Oourse of mstructJ.on, at least one branch of physloalsC1ence, 
a.nd lD a few, Intende~ for the more spectal encouragement 
of what may be called 7110 ...... subJects. we suggest, WIthout 
absolutely reqUll'lng, more extensIVe tea.chmg of &clenoef 
W. are prepared. also. m particular ...... to recommend the 
.. tabhehment of schools of a more specIfically .mentltlo or 
technIcal character. preVld.d that .,ther th. endowments to 
h. applied to this purpo •• are notrestncted by the .. present 
trusts to particular localltle.. or such a school app .... 
lIk.ly to b. regard.d by th. looahty .. mor. benetlC1al than 
one ot more general watructlon . 

.. 3. -Our .chem.s alwayslroVlde for t4. payment of 
school fee. by the majority 0 the .cholars. and the graut 
of free. or half free. places to a certaln percentage, selected 
by competItion e,ther ln the school work. or ln a spec .. l 
exa.nunatlon, or In both 

(t Wherever the endowment II suffiCIent, we thmk that 
further help to boys of mlll'lt and ability should be proVIded 
In th. shap. of exhlbltlOnB. tenable at some lugher school, 
Or at th. U'ruver81ty. or at .om. other place of liberal or 
prefes.,onal study In schools ImmedIately above th. 
primary Bchool., and "p.olally m populous placee. we very 
frequ.ntly restrict the compctItlon for a certam number of 
th. free p1aco. tD .cholars from th. pnmary .. hools of the 
district, and In these cases, partlou1a.rly, ,we endeavour to 
prOVIde for further .. BIlton .. bemg gIven to merltorou. 
.oholars •• 0 .. to enable boys of humble means to continue 
longer at Ichool than could oth0l'Wl88 be .xpected. 

"4 W. do not .. a general rule go further mto p .... 
tloular.m the .oheme. 1t appear. to u. WISest to consti
tute tb. beat governmg bodl" that we can. and th.n truet 
to th... IDtelbg.nee and cons .. entloUBnes. to carry thO' 
.oh.m. IDto effect •• ubJect to the ordina.ry trIbunals. It 18. 
no doubt. compet.nt to u. to apportion th. exlnbltlon. and 
tither pn ... whIch th. endowm.nt will bear b._.n the 
a.veral .ulllect. of .tudy. and to sPeQ)i'y th.preclSO weIght 
which shalL be assIgned to 6018000, or any other subJect, In 
•• tlmatlnl!: th. re.ult of a competlllon. and where the 
number 01 exhlb,tlon. or free pla .. s to b. proVlded by an 
endowment a.re comndera.ble,. we ma.y very probably some.. 
fam.. adopt thl8 COIII'8.. But. In the maIO, we tlu\1k It 
oafer to put no fetters on the liIov~ body whIch may 
prevent the .. adju.tlng th. details to SUIt the l~cal CllCum-
• tan .... 00 as to work most effectively from lime to tim. on 
the var)'1D1!' energl" of the sohool 

~ 5. We have It now under lenous coDslderatlon, 
Whether. OOnBldenug the greet benetlt wluoh bas been 
d.VIBed for elementary .n.tructlon from the estebheh· 
m'nt of tralmng oolleges for teach .... we may not most 
ma_oUy aB8lst secondary education hy proVIding some 
anelogoua matltutlon for tho .. who are to be teach .... ,n 
aecondary .chools. If we should eventually demde upon 
IUch • cours.. we should probably lind InstructIon m 
lIQ1enoe te&clung to be one of the most proUUIlDg. as It It 
on. of the moat neglected subJecta of.pemal preparation 

c. 6. I tum DoW to the case of schools tor elementary 
mBtruotlon. Endowmonm for auoh purpo... are mcluded 

, WIthin our juno<hofao~ Juot .. muoh as endowmenis for 

auS4. 

hlgber ID8tructIon. or attached to Ingher schools', WIth the 
exception of ouch as belong to sohool. wluch. at the date of 
the passIng of the,Endowed School,. Act (2nd of August 
1869), were In l'6COIpt of an annnal Parhameutary Grant. 
But the actIon of the Education D.partlnent mlluences 
eleme<tary s.hools .0 powerfully and BO benetlcllllly. and 
Is so hkely to attract nearly all sohools of th. cl .... mthln 
lte range. that we thmk It cl .... tbat we Inuat d .. l WIth 
endowments apphcable to Buch schoola on somewhat iWfe.. 
rent prmmples from those on whIch twe proceed m the 
ca.e of otllero Th. Department tak .. uunute cogru.ance 
of these .chools. m"lects them regularly. VlrtusJ.ly pre
scnb .. theU' COlII'8e 0 study. and the cha.racter and quoll
tlcatlon of the.. teachers. We cannot. therefore. WIsely 
llr .. cnhe m these schools the teeclung of any particular 
subject, as, for JDstance, SCience, but we may. 8.fter full~ 
conolderatlon of the now cod. lately ISUed by the Education 
Department, see our way to secunng 8. beneticllu appbcatlOu 
of endowments ... ther by estabb.lung a hIgher department 
m the elementary sohool. ln wluoh SCIence should b. teught. 
or by proVldmg teachers of sCIence m common for-- several 
schools m a d18tnct, or by amenae exhJ.bltlODS or prizes, or 
by giVIng funds for the supply of preper mstrumente and 
apparatus It cartomil' seems that no fitter u •• can be now 
found. whether for endowm.nts whICh hove througk the 
actIon of th. L~slatur ...... d to b. needed for ordmary 
e1ement&!Y teachmg, 01' for nODMeducatxonal endowments 
converted under section 30 of the Endowed Schools' Act 
to educational pul'J'o •••• than the better promotion of all 
ouch knowledge as hear. directly upon the mdustnat occu
patlona of the people. but 18 not adequately enoouraged by 
other means 

.. 7. I have spokea above of the large dlscrc1aon wluoh w. , 
purpose giving to the governmg bomes created by our 
schemes The .. con.tltutlon I. on. of the moat difficult ... 
It I. 0". of the most Important parts of our work The 
scheme.preecnb ... WIthIn certam :fixed limIts. th. general 
cha.racter of th. school whIch I. to be admunetered. and th. 
general purpo.. to wluc!. an endowment .. to be appllod. 
The constitution of the governmg body IS framed WIth 
reference to the cha.racter of the school, and we then lea.ve 
the duty of selecting the governors to VarIOUS oon.tltuenCle. 
wlthout restnctmp; theIr dmCl!etlon~ IIQ as to secu,re. any 
specnal repr ... ntat,ve of sCIence. or of any other branoh of 
mstructlon The details of th~ mstructIon we IOBV. to the' 
control of the head master 

.. 8 Your Grace WIll .ee from the above account that our 
sch.me •• broadly .pealong. do httl. more than deCIde who 
.hall apply the endowments. and what objects .hall be kept 
in vIew In the .. apphcatlon. But th. future success of 
th. .ohemes WIll depend on the manner In wluch they are 
worked. And when new subject. are hemg mtroduced 
mto th. sohool oourse •• t I. e.pecwly d .. ""bl. thot aceu

_rate InformatIon should be ... Ily obtemable as to th. be.t 
methods and apphances for workmg them Tlus Informa
faon 18 d ..... bl •• not only for th. governors. that they may 
adopt and prOVIde them. but also for us, that we _y gIve 
the governors the reqUISIte l!0wer. It WIll give us much 
greater oontldence m preecnbmg the teaching of smence. 
and I!"ve uo much greeter hopes of ooncd ... lng general 
support to our proposals. If th. propoaals are .upported. and 
the beet means 1)f executing them detlned and exJllamed 
by th. hIgh authonty of your Grace'. CoIDllll881on • 

.. 9 I venture bnetly to .pemi'y.ome of the pomts wluch 
.eem to us •• p....tly to req1lU'e illustration. and wluch It 
may, perhaps, be WIthIn the ecope of your Grace's CommIe .. 
Blon to cODBlder They reqwre to be con .. dered In refe.. 
renee both to the BOverat grad.. of .. hool •• VII •• those In 
wluoh th. soholars are Intended to compl.te th ... education 
by the age of 15. those m wluoh they are mtended to con
tlnu. till 17. and thos. m whIch they do not completeth ... 
educafaon before the age of 19. or th .... bouts; and. a.leo, In 

oome 008", to the va.rymg Cll'CUIIIStancee til town and 
lOuntry. Th ... pomte "'" l-

n (a.) The relative educafaonal vain. of tho dltl'erent 
branches of amenee 

.. (6.) The ego at wluch cIuldren ..... best tltted to begin 
auoh atuthea. 

C 
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• (c.) The amount of tmte winch, on B fair VIew of the 
tmte at the dIsposal of the .. vera! achools, may be 
fairly clauned for phYSIcal amence; and what sub
Jeota now formmg part of the school oourse mIght 

n.l traulIDg oollegal for teachers abo... tb ... ot 
elementary .. hoola; or, ..... as appandageo to 
large Icboola 10 wluch '''.Dee II taught. 

b. displaced WIth lout 1088, in order to make room 
for the new studies. The COIZlIIlI8.SIOD .... are of 
opinIOn flIat the subject winch 10 man, schools 
mIght gIve way WIth lese!. dtsadva.n~. lB Greek; 
but the matter lB one emm.ntly deservmg attentlve, I 

ooJl8Ideratlon 

.. if) The need of eDOOlUIIgOment, lubaequent to school 
hfe, for the ltudy of amen ..... the, b, -1 of bare 
exanunatlonB, or-of eeho"""rupa at the Uruv .... tl .. 
or elaewhere, or of adlruaOlon to publlo pOlts, e.g • 
theough ~he indian and Home CiVLI and Mlhlarf 
SOI'Vlce ExanubatIonl. 

" fa) 'The need of Ip8CI8IlnmtutloDB, ouch as Toohtuca1 
Colleges, corresponding to Theologloal Colleg .. 
for the clergy, or WOOlWich and Sandh1lI'lt for tho 
army, for the proaecutlon of I ... ntdlc stud, .. .t\er 
.. hooL 

.. (d) Th. best methods of teacIung .... nce, and the ap
phaD_ n........,. for its eIfectuaI development, 
Wlth the .... and oost of laboratones, m.otruments, 
models, books. map', and the lIke, SUItable for 
larger and more expens,v., aa well aa for rural 
and poor schools 

.. Ct.) The present, and probable future aources of Bupply 
and ooat of well:'j.uaWied teachers; and the ex
pechency of establishmg lOstrtutIOnB to tram such 
teachers, whether separate qr aa bllilWbes of gene-

.. I have the honoUl' to be, 
" My Lord Duke, 

" Your Grace~1 obedJent servant, 
f( LYTTBLTON. 

.. HII Grace the Duke of Devonalure. 
If &c. &0. &c." 
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INTRODUCTION. 

My LoaD DUKB, 
I .. eubnnttlng to yeur Grace the Report on s..ence 

Teaclung m Schools, wInCh I have prepared 111 aeoordance 
Wlth the instructIon. of the ComlDlSB10n, I beg leav., In the 
fu.t place, to atet. the manner m wluch tile mfol'lD&tIOn 

.,~ i': !,,,:,~b=:'ollootloB of the COlIlIll1SOlonere 
that Pl'lor to the date on w1nch 1 was mstmcted to make 
my mqwry, a letter had been sent to the Head Masters of 
certain of the Schools, asloDg them to furruah a statemeot 
showmg to what e:r.tent Scl8lltr1ic lnBtnwtum had been 
lDtroduced lDto them. how many pupl!s had s"",,"d then
aelvee of n, and WIth what e.fIect, In each y_, ainee ,to 
mtroductlon. Althougb a ooJUllderable amount of valuable 
informatIon W88 ..... ved In reply to tIjat cm:uIar letter, the 
amount of mformatlon was not at &II. _ for each 
School; IOnd It struck me DO qUIte JlO8IIlble that If I !muted 
myaelf to a mere mspectaon of the SChools, WIthout au;r com
mou programme, the mformatJon that I ahould obtam by 
mere1y-VlBltmg the &bools Jrught be as UDeqnal 8& that 
fuzmShed by the repm.. to the etatement lD quetttIOn. 

In order, therefore, to obVIate thII pOmb\e objeetion. 1 
prepared s hot of querl .. deahng With the queatron. whICh 
I unagmed the ConmuaIlIOll .... aught eonOlder to be of the 
11"_ lDIportance. havmg in VIew the letter from the 
Chamnan of the Endowed Schoola' ComrnImo1I. dated the 
25th of March 1871; and befQre actmg npon thoae qnerres, 
1 fortified my 0pllUOll by oonoultlDg Profesoor Hmley, one 
of Her M'IIesty'8 CommraoJone1'8, and Mr FIteh, one of the 
Asetstant Commll81onere of the Endowed Schoola' Com
_on. They w"'" good enough, not only to approv<> DI1 
mode of _n, but to add largely to the querrea. It 
WOB nltlmate11 d..,ded that ~ querrea ahould be Aut 
to the Sebooltl already named Wlth .. covermg letter. 1 
append .. copy of the oovenng ~ and of the qaerreo. 

.. AId to SClOIlce CoonmsoID, 
I) Old ~ Yanl, London, S.W~ 

.. Sm,' • Sept. 27. 1872. 
.. I All daected by the Duke of Dovonabtre, the 

Chamnan of thII Comtm8mOD, to orate tblll the CoJnmg.. 



sion.,.s are extremely ~xi01la to obtain the fullest infOl'lll8" 
tum re'pectlOg SCIence tes.chmg m the pubhc and first-grade 
school., and the Comnussloners will, therefor., feel grestly 
obhged If, In addItion to the lDformatlon whICh you have 
already been good enough to furDlSh, you W1Illnndly favour 
them by anSWerJDll', as far as you may be able, the •• veral 
questions 10 the s.ccornpanYlOg Sch.dul. 

If I am to add, that 88 the Commll!lSIoners are d88ll'oUS of 
obt&unng informatIon from schools drlfenng In orgaD1sa.tlon, 
the questions 10 the s.ccompany'ng Sohedul. ar. destgned 
to cover th~ work of a good many .chools It lS not. 
therefo.,i, expeeted that- answers will be glv.n to any 
questions but those whICh may happen to apply to your 
.ohool. • 

" I am furth.r to .ay that I have been reque.ted by HlS 
Grace to confer With you personally, to explam the preclS. 
obJeet. the COmDllll.,Oners have In VIew, and the k10d of 
mfol'DllLtion winch will b. most valuable to them, If you 
consIder snoh a cours. d .. ",able, 10 winch.... I .hall b. 
obhged If you will InfOrtll m. on what day It will b. mo.t 
convewont to you that I .lmuld VlBlt your .chool 

" I have the honour to be, 811", 
fC Your obechent servant,. 

.', J. NORMAN LOCKYER, 
" Secretary." 

If SOHBDULB of PAR'I'ICULARB on whIch Informa.tIon is 
d ..... d by: the Royal CommlBSlOn on SClontrliO Instruc
tion and the Advancement of SCI.nc. 

"Name of School or CCllege,. _________ _ 

" General Arrangement •• 
" I How IS the .ohool olas.lfied 7 
.. II. Is SOI.no. a neces.ary part of the .ohool cour •• , 

or lS It taught only 10 epecnaJ forma or d.plll'tl!lonts 1 
.. Ill. Copy of tim. tabl6 
.. IV Summory of hours per week !{'ven 10 es.ch class to 

drlferent subJects. (If playttme lS utt!iz.d for preparation 
or prs.ctical work, thlS should he .hown •• p ..... tely ) 

.. V. Summary of the number and av.rag. ege of boys 
ios.rmng each of the vanous subJeet. In the Natural SCI.ne. 
oIas •••• 

.. VI Amount of knowl.dge r.qwred b.for. the .tudyof 
SOlence 18 commenced. I 

.. VII 10 any alternative or chOIce of subJ'cts offered 1 
" What dep&rtmentB of SOlence .lre preferred 7 

.. (a) Bv pal'1mto 7 

.. (6) By tho boys 1 

'~VIII What branch of SCIence receIVes mo.t attention 
In the .chool, or IS found by expOl'lODce to have tho great .. t 
educational value 7 

n IX. What w.lght 18 asstgned to .mentrlic attalnm.nts 
In d.ternurung a boy's pO.ltton m the sohool7 

.. Y<lhods qf Teachlllg 
" X. What proportions of the lessons take the form re-

speotively of-
" (a) Oral tes.chmg and demonstration 7 -
" (6) Book work 1 
ft (0) Praotacal work' • 

" XI. Which form nf 1000.on 18 found to b. most effec
tive' 

" XII. Ho. are toxt-books used' • g., lS hook-work 
oupplementary or preparatory to the orall ... on 7 

" XIII. I. tho us. of note-books encouraged (a) d1ll'lng 
or (6) after tholesaon, and to .hat extent' 

" XIV. How far are boys reqUl%8d to prepare thm own 
opparatuo or expenments, or to colleet specun.ns durmg 
tho mtorva1a b.tween les.ons 7 

" XV Desonb. anJ. method of teac1ung som. epOClal :t of SOlen .. whl has been found .ucoosoful m your 

" IRItnImetIt. 0' Teachi"". 
" XVI. What epeC1al proVlSlon ( •• g , lahoratory,leeture

room, oboervatory, mU81lum, botanIC garden, &0.) 18 med. 
for sClentdio mstruobon., and how l8 it UBed 7 

"(Plans and deBCllption8 of thaso, mth statsmentB of 
th ... cost and annual .. ~pen ... ohould, If possible, accom
pany thl8 return.) 
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.. XVII. Numb~ of assistants and Clll'ators, and annual 
cost. 

.. XVIII' What app_tus, cltagr.imo, and .pemal fittmg. 
are In we 7 what was their coot 1 and what .um lS allowed 
,&:,:y for n.w 1O.truments, and to l'l'pls.ce materlals used, 

" XIX. Is there a workshop 7 and If .0, how, aDd for 
what pllrttcular purpose lS It noed 1 

.. XX. What text-books are m w. 7 ch.tlngw.hlug be
tween those for the Jumor and •• mor ciao ... P 

"XXI To what books of reference, oth.r than ordmary 
.chool book., have the scholars IICCOSB 7 ., 

"XXII Is there any SCIentific SOCiety or Club JD. con
n'lUon With the Sohoo11 and If .0, who compos. It, how IS 

It worked, and what lS It. InlIu.nc. on the boys r 

Test. 0' PrOfl" •••• 
XXnI How often i. the work tested P 

"XXIV In whatway1.g, byexammation 0 note-books, 
or by oral or WI'ltten questions P , 

"XXV By whom 7 by the teachers of the .ubjects, or by 
an md.pend.nt exammer 1 

Teac7aer •• 

S~:;;rf~t:ere any drlIIculty m procurmg competent 

.. XXVII Where are the b .. t obtamed 1 have they been 
.pectally traln.d for the' work , and, If .0,10 what does ouch 
trammg oonol8t 1 

"XXVIII. What eVld.nce of .Clentrlio qUlilification 
·tander.d by canchdat .. lS found to b. of mo.t va.lu.? 

.. XXIX. Can you state any reeulto of Solen .. tellClilitg 
, 10 the •• hool? Sut>h ... 

"(s.) ~= lrofeoslOnal or othOfWlB'\, of mWVldual 

" (6) Influence upon the g.neral .tuch .. and 1Ot.llectual 
hr. of the Bcllool7 • 

> "XXX Are any .poelal reward. o. encouragClDents 

~~d::b~~S:~~~~i.~~~h:ol1 ..... ) op.n to successful 

"XXXI What unprovements, do yon thmk, ooufd be 
olfeeted m the toachmg of SCIence 10 your own School? 
, "XXXII What are the prinCIpal ob.taol .. to the teach
ing of SClenoe m your own School? 

n XXXIII How could the Uwveroltie. best &8Slat· 
SClenoe toac1ung m Schools 7 

"XXXIV Can you .uggest any way m winch Govern_ 
ment oould 8SS1Bt Scr.ence teachlrul m Schools, as, for ex-
ampl., by mepeotion I -r ' 

" XXXV. Have you any other mformation to gtve, or 
suggestlon to make, hke!y to be helpful to the (',omnns
llonel'S? 

.. Head Master." 
" Date' ________ .• " 

In many ..... the anowars were not given until I had 
Vl8lted the .chool persollally and stated verbally to the Head 
Master and the Smence Master, m greater detst! than was 
posslbl. m. the 'l,uen .. , the preol8. lDformation reqwred 
by the ComIDl&810n.rs mid the object for winch that 
mformation .... songht. 

In the Vlll'IOU& seotion. which follow, I have brought 
together, for thO' oonveruence of the Co=Bloners, the 
lDfol'lll8tion thUI obtained, that IS, obtatned both by m.p .... 
tion and by the prmted reph.. to the questions I have 
mtrodueed my own QPlDlOno .. httlo· as pO&Slble. and I 
make no ol&nn fur onJ(lll&hty In the Report • my only effort 
hu been to place tlie available mformatlon before the 
Conumsslon m the moljt authenti. and C<lnVOBlent form. 
I h_ however, referred at greater I.ngth to Bome of the 
pomts _d, and In order to etrengthen the vIews winch I 
have ""pressed, 1 have added. .. AppendICes to the Report, 
certam dooumonts winch support them. 

I. NORMAN LoCEYBB. 

C2 



16 :ROYAL (lOMMJ'SSION ON' 80ll!JN'l'IFIO XNSTlttJO'rlON, ETC.: 

§ 1.-oN THE GENERAL .ARRANGEMENTS OF THE SCHOOLS. 
• IT ,. lDlportant, for "cl .... understandmg of what follows, 

to gIVe, at the outset lID .dea of the or~mzatlOn adopted 
lor teacnmg purposes m tbo vanouo ochoolo TIus 18 not 
only n~ m order to analy .. exactly the vanouo1ame 
tables, and to doteruune the .. act I'\ace of "",once lU the 
cumonlum, but I thmk It will b. Interestmg to the Com
'1Dl88lonera to ace the va.nous groupmga adopted: It may be, 
alao, that some lIght may thus bo thrown 9n the questIon of 
Ie Modern Schools " 

The school. may b .......... ged m the 'OlloMDg groupo • 
I. Sehool$ WIth only one blain hne, and that ckumal 

n. Schoo,o WIth only one maw Ime, In whIch 0 ...... '" 

lIJ' J.:f; !~M~!!."'S'de ' 
IV. Other school •• 

I -SCHOOLS WITH ONLY ONB MAIN LINK, AND 
THAT CLASSICAL. 

EI"" Colleg. 
The nouunal Forma are tbe Vltb (tbelugheatl, the Vth, 

the Remove, the IVth, and the lIlrd I bnt th ... Forms _, 
in .ome ...... , ve'1lorge, • 9 the Vtb contaIns about 480 
boys The Vlth and Vth Forms together are, therefore, 
spltt up \Uto 14 d,VISIons, each under a dDl' .... nt clas.,cal 
master Theae WVlSIOns .... arranged m group., called 
A.B CD. 

Th. A group compnaes dmaions - I, 2, 3 
B. 4, 5, 6. 
C. 7, 8, 9,10 
D" ., 11, 12, 13, 14 

For mathematIC9 and smence (and ID some ..... for 
'French), the dDl'erent groups are dIVIded afJoesb, on .. 
dDl'erent pnnmple, among tIi. mathematical stall: (or the. 
French stall:) A whole group, • 9 B. or C , goo. to math ... 
matu:s together, and the mathematical m .. ter. &rr~ 
them, _dIng to th ... mathematical profiCIency, In 
dDI' .... nt class... ten mathematlcal clas... """ go on 
.,multaneously. 

A IIlDUlar redlstl'lbutIon, but not 80 oomplete, IS made for 
BClence·teaclung 

The Remove and IVth form are .illl1larly arranged, but 
the,. have nO sCIenoe-teachlng. 

SCIenoe 18 .. n .... ""'1 part of the school conr.. from 
wVI.,on 4 t& 9 Inclu.,ve. 

It ,. ..n alternatIve subject WIth Modem Languag .. , 
Modern lLstorY, Extra ClaaaIC9, or Extra Mathematu:s, In 

mVlBloDs 1 .. 2" 3~ 

Rugby School. 
At Rugby:the whole .chooll. wVlded in_ 

SIxth Form and Upper School. 
MIddle School 
Lower School 

ThIS IS • clasSICal wV1S1on. and a boy'. pO.ltIon in the 
ochoo!, therOfare, depends upon ClasSlCO. 

.Each Df th ... mam d,VIS,Ons h .. Its own separate ClasSI
ficatIon Into sets for MathematIco, Modem Lan~sgea, and 
Natural Setence, except tbelower school, ID which Natural 

ScTh:.'" ",!o;=~!tuial SClenoe Bets .n the 6th Form and 
Upper School, and seven In t~e MIddle School. 

'Yatural Smence form. a n .... ""'1 part of the oourae In 
the MIddle School; In the SIXth Form and Upper School, ~b. 
chOIce 18 aUowed hetween SCIence and German. 

St. Peter'. Colkge, W .. _ .... 

At Westuunster the schoollB cIasadied, acoorchng to the 
.. ttammenta of the boys m cleaS1ca1 JUld general learnIng, 
IntoJ;he followmg forma • 

Boys. _ 20 
Vlth Form 

Sbell 
Vth Form, Up!'er 

Under 
Remove -

IVth Form, Upper 
Under 

Under School 

- 25 
- 25 
- 25 
- 25 
- 23 
_ 25 
- 20 

188 
FM mathematIC9 it 18 agam cIMsed into IIlX WVlS1OU11, 

....,."..u"g to profiCIency In that _dy~ for French or 
German .nto group. of about 50 boys eIUlh, aubwvuIed 
afJoeah Into four or three c1aaaea aecordmg to ~CY; 
and for natural 801en .. the hoy& Df the three higheat d",. 
8lODS of ~ achool, about 70 In number, and """'" au of 
the lower forms have beea laken and claasdied afresh 

Setenoe II neos .. ""Y, nnde. the ne., regulatton •• for aU 
boy. old enough to profit by It and oapable of foUowmg 
the teaciung TheN H • po .... of exemption ID apOOlal 
..... vested 10 the Head Maater, who must report aU IUch 
exempliIonl annually to tho Govormng Body. 

Cw'erk ..... S.IIooI. 
At CharterhOll88 we find-

6th } 
Up~ .. 6th Upper school. 

1~~}underlchOOI. 
Under3rd 

2nd 
lot 

Smeno. forms a part 0' the ob!il!ato'1 .choo1 conroe from 
the mth form to the under thIrd InclnSlve. 

n.-SCHOOL. Wl'l'B ONLY 0". MAIN Ln •• , IN 
WHICH GBNBRA.L PITNESB bBTBalll"E. fLACS. 

Clly qf LorulmJ S.1Iool. 
Th. general arrangements of tho CIty of London School 

are .. follows '-
The school,. dmded for general purpo ... into Forma 

and CM .. , and th ... are grouped mto WV1S10ns for SClonCB 
purpo ... 

6th form -
5th dItto 
4th claaa • 
LatIncl .... 
3rd eM -
2nd olass 
1st CM -
Grammar clasH 
1st JUnlor claas 
2nd JUntor OlaaB 

3rd ~ntor eM 
4th Jumor clas. 

: } 1st d1VIB1OD. 

: } 2nd WV18IOn. 

: } 3.d wVl.ion. 

:) 4th WVlll10n, 

: } 5th diV1S1OD. 

: } 6th wVIB10n 

ScI.nce 18 a nece.aar-y part of the ochool oolH'ae. 

Duhnch Collope. 
The school ,. wVlded mto three Secttons (the J Umor sec'll 

tIon, the SeDlor Sectton, and the SIXth Forml, WIthm each 
of -whIch an mdependent cl ... Ui.catIon 18 made for each 
sU'Ject or group of sobJeeta .n wluch mstrnctIon ;. gIven. 

Under too. System aU boy. ,,\Ike receIve .oatructIon 10 
those aubjects wb,.h are regarded ...... ntlSl to a lIberal 
eduC&uon, wlule tbe opportunIty II given of studYlD8', 
under a chstmct clasS1fieatwn, such addItIonal .p..,al IUb. 
jects as mal b. though. deal1able, In each ...... WIth a 'VIew 
to the boy. Intanded pmf ... lOn or puronlt Evory boy .. 
c1 .. sed In each subJect In whIch b ...... v ... natructIon 
strwtly m accordance WIth Ius actual proficJencpD thet 
.ubJect 

The subjects of lJlOtrnetwn ..... grooped .. follow.
In the JUntor S_on-

I. Form work, mclodlng Eogluh, Lat1ll, and French. 
2 Anthmetw. 
3 DraWIng. 

In the SeDlor SeetIn and SIXth Form-
I Form work, mc1uchng Engbah, LatIn, and French. 
2 MathematlC9. ' 
3. Greek 
4 German 
6 PhfSlcal acienoe 
6. Drawmg 

Instroctwn m Smenoe .. open to aU boys In the 8emor 
SectIon and in tbe Su:th Fozm, bot 18 not compul$ory, 
except 80 faao that aU h<!r. not!ea.nuDlf Greek and tbe Ingher 
Clasa,CO ..... ~ to take up .. ther PhyS1es or Geology. 
The ChemIstry CIaaseo "'" beld _ such _ .. to -6. 
open to aU boya 1D ~ SIxth Form IIId the Sen .... Seetwn 
of the School, whether they belDng to the claooes tor PhflUll 
or Geology, or not. 

Unioemly Colky. S.IIooI. 

'A bors general standiug 1D th .. ochool 18 defined '?' 
Form. the· Form" or mean pmntwn 01 eacIt .,.". II 
~ed by caIculatwg the .... erage IIIDlt of aU lui 
cIauea. ' 



, ' APPENDIX TO BIXTlf REPOllT. 11 

The work ,. donem " CIss .... " whioh rank from Upper 
SIXth. SIXth. and Lower SIXth. to Upper Fl1'9t. FU'St, and 
Lower FU'St, 

Boys ore exammed at entry and classUied. with a VIew to 
tbeU' reqUll'OlDents. In each ~ect .. p .... tely aooordms to 
lndlVldual proiiOleney ThUll. the same boy m&y b. m .. 
high class In one subJect and 10 a low one 1n another. 

Each boy, In fact, haa hIS own programme of work, wluch 
I. not n ........ lly IdentICal Wlth that of any other boy 

The reV1810n of all c1aaaes, and, therefore, of form POSition, 
by promotion or degradatton at the end of the .... ,on ,. 
uDiversal. Each step, however, "lllust be earned, that 18, 
a boy must .attsfy luI master that b.e can and Will follow 
the work of the_k of the class to wlu.h hell advanced 

IndIVIdual ..... ot promotIOn and degradatIOn are of 
almost dally oeourrenoe throughout the year. except durmg 
the lest month of each term. but tb .. IS the only hm,tatlOn 
to the practtce of ab Isbotum re.,llon, 

Under th .. system It IS cla>med. that,. boy IS not ... In 
meny J>ubho schools. k.pt for " long ttme m any class 
wluch 11 OIther too hIgh ortoo low for hll1l. but m&y. at any 
tIme, be removed from It, elass wluch expenence h8.a shown 
11 not awtabl. for lum to one adapted .. clo,ely '" pos"ble 
to h .. eotual requll'Oments In thll way tbe OPPOBlte eru. 
of d18heartenmg a boyar of makmg Ium: oareI .. , are ~quallr 
aVOIded, and hIB wterest III every part of hIB work IS 

con,tantly memtamed. 

Cla.illcal Bode 
The Moruton and VI 1 

VI2 
First Vth 

S.cond Vth 
Th .. d V. -

Upper Remove 
Lower Ramov. o34} 

u n fJ29 
Upper Shell 0 .32} 

r. .. 0' 1133 
M ddle Shell 0 • 32 } 

JJ ,." S 31 
Lower Shell 0 

• Fl1'9t IVth 
Second IV. 
Tlurd IV. 

35 boys. 
31 " 

- 35 
.. 32 " 

, ,. 33 " 
33 .. 

63. .. 

66 

63 .. 

.. ' 83 " 
33 
32 " 

o 17 .. 

Scienoe I. taught to all boys on the Modern SIde. and 
, to boys m the V\h Forms and Upper RAlmove on the 

CI"'loal S,de , 

Well'ngto" Colle g •• 
At WellIngton Coll.ge. w. have two scbools .,de by SIde. 

M shown m the a.ccompanymK scheme, the JS ClasslCml" 
School," and the rc Mathema.tIcal" or II Modern School" 

:g::'M:~e':::~~~~~oia~:t~ :'t~~:':!ea~~ .. ~~:: 
thU'd of the whole ,ahool. or n.arly two.flfth •• excludIng w 
the Lower School ' 

Mll/hema" ... / 
Clas .. cal ScAool, or Motkrn School 
SIXth Form SLxth Form 

~iS.ile SS':h':!\ ~aill.Ss:h:!i. 
L-----~ ________ -JI 

SIXth lUto 

Lower School 

ClasSICal 

{ 

2 m&themotlcal 0 seta. 
o 2 Genoo.n 

1 SClenoo 

Taunt ... ColierJe SchOOl. 
In Taunton College School we h .. ve also &II e"ample 

of a school ..... ng.d mto upper. middle. and lo~r (each 
comparttnent bOl.g ,ubdlVlded), the princIple of clsssdl
cation bOlDg unIform, that 18, each boy II placed accordmg 
to Ius general fitness, a.nd hiS marks, In all the subJects 
taught, lDcludmg, of course, SOlence, determm8 hlS POSition 
lD hlS form J further, there IS no dIfferent 8lT&Dgement of 
clas ... for dJl!'erent subjects • 

SCI.nce 18 n.ces.ary for all boys m the Upper and MIddle 
Sobools. 

IlI-StHOOLS WITH A MODE"" SIDE 

At Harrow. Chfton. Marlborough. Wellington. Che1ten, 
ham, RossaIl, and ChrIst's Hospdi&l., we tind I. well-defined. I 
rmd 80 styled" Modern Side " 

But m the manner In whIch thla Mod.rn SIde " regu-
lated we fuld WIde ddl'erence, ' 

An important dI.ttnetton may be drawn betwe.n those 
schools on wh,ch .. boy. by atndymg tbe modem subjects, 
can I'Ise to the 6th Form, or" 6th Form, and1;hose m whIch 
h. cannot. 

Harrow ,School, 
At Harrow the Bchdol consIBts of two SIdes. (1.) The 

CIssBlcal mde. and the Modern Side. establlsh.d In Sep
tember 1869 The Farms are u.s follows, 

Vlth 

Upp.rVth 
Lower Vth 

Modern Remov;' 

Upper Shell 

Lower Shen 

Modem Sule, 
6 boys. 

9 
o 12 .. 

10 

.. 11 " 

4 

It will be ob •• rv.d tbat there IS a .",th form on each 
SId •• and the Prefects of the ,chool. may he wdJl!'erently In 
each .chool. Boy, are not eoUowed to enter the Modern 
School unless they are dl,tInctly gualdi.d to do '0 The 
master. are Judges .. to thIS, Boy, may /,. transferred 
from one ,chool to the other .t any pomt of .. thor .chool ; 
and th... I alD ""ured by the He&d Mastar. IS frequently 
done, 80 tha.t there 1S, 80 to speak, a complete mtermature 
of the two dlVlSlons. Tho,e who,e clasSIcal work IS Jmo 
portant to th ... future (or who will. • g , make ol ... ,cs 
s...,ceable In exOllllJlatton .... at WoolWIch). but wISh to 
end the.. work at school WIth' .. mathemallCal tr&lDJng. 
frequently enter tha Mathamatlcal School from the ,lXth 
or fifth Conver.ely. good scbolars lU the Modern School 
bve .. me classlealles,on, Wlth the clasSIcal sIXth 

,.For modem languages, mathema.tlcs, and SCIence, the 
form, ..... rearranged mto seta .. und .. '-

MIl/1IernGhcal or Modom. 

SIXth and Upper School{" mathemafacal 
into .. .. .. 3 8C1ence" 

(3 farms) 0 I Greek - • I. 
Middle Sobool - 3 mathematical 0 

sets. 

(3 farms) 
Upper Sohool '*' 

(3 forms) 
MIddle Sohool wto 

(4 forms) 

o{ 4 math_cal -
o 4 modern language o{-6 m&themattcal • 

:; modern language 

Lower SchoollDto 
(2 BJDo.llforms) 

[Modern languages beIng the b&8lo of form diVISIon. 
but promotloDB mo.de by all snbjecta ClODJowtly} 

o{3 matbemetlcal 0 sets. 
o 2 modern 1anguage D 

ScIence ia n......,.,. en the ClsSBJoaI SIde w tho sirlh 
(unless D",Wlug be pref .... d); on the Modern Side In all 
forms but tb. lowest ~un1 ... Greek be preferred) There 
IS also a voluntary ohJBs In Practtcal Cbenustry. 

Roosa" School. 
At Ro .. alI, also. "" lind a Modern School BIde by lIldo 

With a Cl ... ,eal on .. and almOllt, II not q~. on an equal 

foobug W1th ,t, a .. vere competltton .:""ting between the 
.. hools m the resnlts of the teachmg of the oubJ.cts oom
moo to both, the lIIUIle .ubJeot bmng dealt WIth by drlferent 
teachers. The drlferenoe between the two IChools coDBJBta 
w replscIng Greek an~ dro.wmg m the CIss"cal eohool by 
!ugh .. Mathem&tl ... Enghsh. Che:QlJBtry. and Book.keeping 
ill die Modern one. 

C8 
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The d.VllI.ons in tlu!se schooli 818 as follow:-
ClamcrJI. Mod ..... 

Mou.ton -{P!,per-.lJQwer ... 
ProbattollOl'll -{ ULopper • w .... 

V. Form -{~~:}. A. Upper, 

IV. Form 

IIJ. Form 

11. Form 

• A Lower. 

• B Upper. 

• BLower. 
'-------.r__----.J 

{
v Upper. 

• LOwer I. Form 

Lower Schoo1{ Upper Remove. 
Lower Remove. 

Smence 18 .. n ...... a.ry part of the .chool _ m the 
Madere Department. bnt 18 open to volunteera bom th., 
OI .... co.I S,de 

Wincllester Coil., •• 
At Wmche.ter College tho mam dmBon III mto foUl' 

Block ..... !Ied-
(A ) Suth Book of 60 (m round number.) 

{
B) Semor Part V oHIO .. .. 
0) M.ddle Part V. of 150.. .. 
D ) JUDior Part V of 60.. " 

Bes.des these-there lII8 Mod ..... Ow.. raIlkmg With B 
There have been fer som. ttm. on. or two Prefects at a 

ttme, beloDglng to the Modern Class, 80me of whom have 
taken part w,th the other SLXth Book boy. m thOlr lesIons 
in the 8ubJeeta wb.ch they d.d in common. 

The blocks lire 8ubdiVided f~r the several subJects of 
atudy ... followe, mto the followmg number of cI ..... ,-

l :Modem 
1Amguages. 

Block A mto
B 
C 
D. 

2 
• 4 

6 
2 

6 
7 

10 
4 

1 
4 

8 , 
6 
2 

Smence 's taught to-'bojs in lhe 'Upper Sixth Book who 
have evmced spema.\ oapac1o/ for ,t, Or who d ..... It them
selv .. , or whoso parent. WIsh ,t, a.nd to all b01" In the 
Lower Su:th Book, in Semor Part V., and m the Modern 
Class. 

K.ng'. College Sc~.ol 
The .chaol,s cIassdied mto-

A. Cl .. 8",al Depa.rttnsnt. 
B. Modem Department 
.c. Preparatory or Lower School. 

Th. follOWIng i. the Wstrlbnfaon of tho cl ...... '-
Clasrical Sui.. MD<km Sode. 

Upp ... SIXth .. Upper Suth 
LOwer S".tb. .. Lower SIXth. 
Upp ... Flfth' .. Upp ... Frl'th. 
• Semot Matnchlafaon .. Middle Flftl). 

Olasa 
.. Jumor Matriculafaon 

Class. 
Lower Frl'th. 
• Fourtb. , 

• Renwve~ , 

'" Lower Frl'th-
.. Upper Fomh. 
.. LOwer Fomh • 
.. Upper Remove 

_ • ~ Lower Remove. 
Science Class. 

'.commerma.l C1aas , 
~School ' 

• TIurd Upp ... Seeond.' 
Lower Second 

-~~.I'ZF~ -
Lower FII'Bt 

Th. claases _ked • attend Iecturea on _ ... arul take 
up claBo books on 1lClODOe. 

s..enll8111 • n~ part of tha Ichool cou_ 
(l) In tbe matriculatton. fourth, and remove cl ...... of 

the claaIloal d,_on 
(2) In tho whole of tho Modern Dep_ont, ""coplang 

tho commerCIal and lpemal cl ...... . 
• (3.) In tho Tlurd and Upper Firat cl ...... of the lower 

school. 
(a.) The Elementary PbyaiCB! ClaBB '" attended 

by tho Fomh and Remove (A). the 
Upper and Lower Fourth. U Pl'er and 
LOwer Remove (B), tho Thad and Upper 
Fmt (C). • 

(6) The ChenuCB! CIaaa 18 attended by the 
Matnonlstlon C!aa. (All and Upper and 
M.ddle Mathemattcal \;11188" (B). and 
by a few b.1" who jOln for the PraclilCIIl 
ChlllUotry 

(0) Th. Advanced Phy.iCB! Ciao. " attended 
by the F ..... Frl'th. Upper and Lower 
Fourth Matnonlstlon Clasae. (B). 

Clift ... Colleue. 
At Clifton, also, th .... III .. w.U-devold::,d Modern S.d., 

~.S'!:=:! of winch are arranged!"'COl g to proftcienCJ' 

C"S~2i!!?")' Mo""" (110 B"1")' 

- Frl'th Form {F'IlBt Dmtrion. FII'Bt Dll'I.ion. 
• Seoond Dn.mOD. 

Fourth Form.{Fl!IIt DlVl •• on. Seeond Divieion. 
and Second D,VllI.on • .fiu..a Form TIurd DIVl810n. Thud Dlvi.ion. 

Fourth DlVIslOIl. Fourth D1Vl81on. 
Junior 8chool-1I4 Boy.- Jwuor School. 

Smence io tanght .. an alternafaVII for German In tb. 
SIXth anll Frl'th, that is. the folll' Iugheoi forms of tho 
ClasslC&! S.de. In the rem&lmng fOfllllJ of tho Clashcal 
.. de, and .throughout the Modern S"I .. as also m tho two 
hlgh .. t forma of tho Junior School, It 18 taught .. a matter 
of OOlll'BO to all b"l" Without ""oeptlon. In the lowest three 
forma of tho Jumor School, OODs18tu1g of boy. between 10 
and 12 years of age. Smence .. not tAught. In tho SIXth and 
Frl'th fo1'Ill8, both C!aaBlc&l and Modern. boy. who .how 
spOClai taste for Smenco. or who are hkel, to reqUllO .t for 
profesBlonal P"'l'0 ... , or for 80me oompetifilvo exammatton, 
are also tAught m 8pema.\ 01..... 10 arranged .. to form 
alternatives for lome other parts of the school routtn •. 
There ..... also voluota.ry claa... domg praclloal work In 
the CheJll1c&l Laboratory. Botany, Geology, PhyBlClll 
Geography, Zoology. and PhYSlO\OjIy 

It J8 .p.....uy to b. remarked that the di .... oDs of tbe 
Upper Forma on the Clasat<ral Sode represeDt p1'onmenCJ' m 
S ........ 

Th .. """ous fact, perhaps, ames from tho other one In 
th18 school There are Bpema.\ Smenoe C!asses for the 
SIXth and Fifth Forms. b ... des Voluntary C!aoses open to 
the whole school; winch. ,n the ..... of Chernllllry, are tAken 
more advantage of hy the C!as8lc&l b"1" than by tholO on 
the Modern S,d.. An ,dea of the arnmgement of these 
Voluntary Class .. may be gathered from tho follOWIng 
extract from the Report .-

" (e.) Voluntary Ctao.e.. , 
" (I ) Boyt working m the chemical lahoratory are 

olihged to attend not leas than three 1i0lD'1 
every week. many go much more than 
that. The hOUl'l of lab""'*"'7 work .... 
generalll tAken from wbM m OlD' term .. 
nology III called • ont-ol' ... hool h ..... : 
d..,gDat.ed m the qnestlon .. playtllne. 

.< (2.) The romammg voluntary c\aaes mentioned 
under qneotum 2 generally meet Dlloe .. 
week. In the CBBe 01 Botany aod Geology. 
the IesaooB .... anpp1emented b,,,,,,,,,,,JODI 
&am moe to tame on half.holulaYI. In all 
the ............ o1asoes the boys "'" expected 
to keep note-hOOk<!, and tol!lve some fame 
to th. study out of school, .. ther .. J'l8-
paratlOJl for the Iaroon or in the way of 
..... ihug afterwarda It should also h. 
added, tbM of Volontary Botany. Geo1ogy, 
8lld Phystoal:Goography CIseoe8, it IOldom 
hspp01l8 tbM _ than IfIIO are gmag on 
dnrmg the ..",. term; that the 7AlOloj!J 
sod Physro\ogy CI..- .. e oonlIned to .. 
8DlaIl number of the senior hoy., and tbM 
none of these vol1llltal?' c!asoeil involve BD1 

=~~ #le 1M'k m the 



of the upper shell, npper fourth A form, and upper fourth 
B form, form the lower voluntary ocumC6 form of 31 hoys. 
Each of tho •• fpm18 are voluntary: th .... are thrae eJterna
tIve subJeota . ' 

fJ4e!t ... /iam College 
At Cheltenham College there .... thrae departments, ""'." 

the classical, tbe :auhtazy and ClvU, and the JUDlor (boys 

The anangements at Marlborough""; as follow. ,
There ..... three dlVl810ns of the school, the Upper, the 

bower, and the Modem School _ 'l'he lower school contam. 
all tho., JUnior baya whose attamm,nt. do not enable them 
to WIn " place lD tbe upper school The modern 8cho<.1 IS 
mamly compo.ed of boy. lDlended for the lI1'Dly and navy, 
for WoolWIch, for the Engmeermg College, for the Ind.an 
ClvU SerVlce, .... d for busmeae ------ - ---

Theae are a:rrange\i as (ollows :-
Cllllswal 

SIXth. 

}ZEd~e ~d\,ower Fdth 

MoiJern. 

~Sd~~:':.~~~ A: 

unded3y ..... of age) • 
" In the Clas81ceJ Depaztment .CleUoe ,. taught as an alter
""t.ve WIth German to boys lD the fo.ur hIghest of the wn~ 

'el ..... ; and to .elect boys In first class a .eeond sClentxfic 
subject IS eJao tliught .. a1terDatIve WIth French Boyo In 
the Latm class (DO Greek) a1.0 are taught OCienoe Total 
number leaznmg aCIen •• , 86. 

In the Military and C,vil Department, .cieDce IS a 
n .... aazy pazl of the school course for all boys lD the four 
~~est. of the 1I1!'e cl..... Tota! D'jIhber learwng BOlen.., 

Upper Shell. 

~S.ii. ~rl'ower F~urth M,ddl, D,v,Sion B. 
Low8l' Dl"VlSlOn 

I 

Lower School •• 

Upper Third 
LOwer Shell. 
Lower TJwod. - .' 
Upper Second 

There ... e two voluntazy SCIence form. from the Classical 
S,de, ooD81sting of boys from the MIddle .... d two Lower 
Fdths, and from the Upper Shell and the two Upper 
i"ourlhs- -- -- --- - - -- - - ---- -------

Two hours a week of so~ence work form ... n .... sazy pazl 
of the sobool work of the npper and two mIddle ruVlSlons of 
tbe modern ocbool (about- 80 boyil, and one hour" week 
10 neoes .... y m the case of-the upper .bell, upper fourlh A , 
and upper fourth B. (ahout 75 boys lD all). OthelWlBe, 
certam '01'1110..... grouped together for .Clence purpos .. : 
tbus, about 10 boys from each of the thr~e fifths (lower 
fifth A and B, and mIddle fifth), WIth five from the upp .. 
fifth, .... d four from the sIXth form for the upper voluntary , 
BClence form of 43 bOYB. Agam, .. bout 10 boys from· ... h 

Boys 
1 Greo,ans • (26) 

a Deputy Gre"'D8 (40) ==F= 

8. Great Erasmus (60) ==F= 

'" LIttle Erasmus • (60) ;;;;;;;;~;;;;:;: 

S. 8rd Form • (120) 

9. Snd Form - (lllO) 

TheM IS perfeet equaltty' "'.tw...... the Classical and 
Military Depazlmenls. The Prefeotli are taken from each 
D.paztment equally, i .• , every: boy xix "1>Dy ruv'S1on of the 
first or Iughest c\aae of .. thor aepartlilent beoom .... Prefect 
at 17 yeazs of age, or at 16, If he 18 111 the hIghest d'V181on 
of the FUllt Class of eIther DepazimeDt Marks .... gIven 
for work 111 .Clen ... as for oth .. work; and Promotxon IS 
made on the total of marks IDcIudmg marks for sCIence 

There 18'" Natural lI18tory SOCIety WIth evemng meeIingB 
III mnter, and excur810b8 (chledy botanxcal) m summer 

" , 
Ck .... t'f' Hospttal 

The classdicallon adollted at Christ'. Hospltalls somewhat' 
pecuh... , 

Inthe " GraIl1III&1' School" or language depli1'tment, evazy 
boy (WIth-the exeeplIon of the 60 Naval Boys) passe. at 
least half hI. achool ho",., 1oes,d .. th.8, there are the 
MathamalIca! and Cammer ... ! Schools and .. Na:val School. 

The accompan)'lDg dl"l!!"'" will .bow the arrangement 
adopted lD tho Grammar School, and .t will be ... n th .. t 
pazl of It IS, m elfect, .. Modern School. 

Upper 4th 
:Boy •• 
(60) 

~ I4>wer4th - (60) 

't. iemo~e • (100) 

} 10. 1st form ,. - (60) 

11. Hertford School (400) 

The horxlontal hn... denote the .everal clas..... 'The 
classe. 8, 9, are und .. three p....uel mastera 10 IS COm
posed of bookwazd boy .. who .... old .. than the average 
age on oommg from Hertford 

Boys paD from S. 9, mto 1-4 as 800n as they are fit, but 
'haye who reach the age of 13t before th.,. are quabfied for 
4, are draughted from 8, 9, IUto 7, &8 .... eJso all boy" from 
10 on I!Il8ClInng the age of 13i 

The class .. 1-4 are lDtended to B.t baye for profes810nal 
lIfe, 5-7 for comm ..... aI ble 

cu..... 1,2, .pend 9 hours a week, and 3, 6, an average 
of 6\ holUll m the M.themalloal Sohool. 

CI ..... 3, 6, I!'ve an average of 6 hours " week, and 
4-10 half the .. achool hours, mInUS a short tun. I!'_ to 
drawlIl8, m the Comm ..... aJ. School (for 8I'1thmelIc, wntlDg, 
resdtng. geography. &0.) 

In tho Na1l1ll School some 60 boys are prepared for .... -
SOlen.. I. .. neoeaaarv pazt of the soboOl course for 

C\aMes I. 2, S, and 0: and very elementary l ..... ns m 
Natural Phtlooopllf _ gxven to the boys of CI ..... 10, Wlth 
the VIeW of stnnulatmg th ... po",,", of observatIon. 

IV.-OTH"" SCROO". 
Manche,ter Grammar School. 

The _gemenls adopted at the Manchester G1'8IDDlar 
School will be gatheMd from the folloWIng scheme, .n whIch 
the Forma .... numbeMd from the 6th downwarda._ 

FolUls. 

6th 6th 
T>ansxtus T>ansxtue 
Upper 5th 
"Lowes 6th 5th 

" 4d1 
Remove Remove 

4tb 
II 8rd 

" lind Upper 1st 
Lowa-1Bt 

6th 

Remove 
~ch8rd 

"'d 
" U M. 

L. 

04 



20 ROYAL .oOIllfiSSION ON SOIENTIFIO nr&TBUO:rION. !lTC.: 

For th. purpooe of mathematical teachIng all the forma 
below the TJnoee SJXths, Sc,ence, Ciaaslcal, and Math."..,.. 
tlcal are re-dultnbuted mto three gMUpB each conoutlng of 

liviD""!"~ Sctence and Mathematical forma the boy baa 
luI cbOlce betw.... the atudy of cJasa,.. and mOdetn 
Iangnag ... 

In adchtlon to oolllltltuttng thl prlnllipal peri of tho 
teochmg of the. four 8menee forma. Sctence .. an 088BDtl&l 
part of the teooblDg of tho Mathematlcal Su:tb. Thero_. 
bes,des. optlon&! cJasaeo for tho teach'ng of MochonlOa, 
Elementaty ChOlllllIry, and Phymcal C'.oogrt.phy. drowa 
from all porta of the achooL 

'2.-SUMMARY OF THE NUMBER AND AVERAGE AGE OF BOYS LEARNING EACH OF 
• THE VARIOUS SUBJECTS IN THE NATURAL SCIENCE CLASSES. 

lillDlber of bop 

Average age _ 

ETo" CoLLBOB. 

Oplles. CheDWItry Hyclrostatle& 

M 22 

17-18 15-18 18 

[The above:refers to Mr Medan'. present .1aa .... ] 

{
/I olao ... m ChemIStry 

D'VIS,ons I.-III • • 1 01... In Phymcal 
Geography. 

IVth division, ChelD1strv. 

D,vi.,ona V - XIV formed untll 3 claases In Astronomy 

{ 

6 01aases m Pby.ucal 
Geograpby 

Isst schooltlm.· - 3 cJasoes In. Mechamca 
and Hydroatatlca. . 

lcla.asmHeat 
Last achooltlme 

{ 
2 el..... m PhYSIcal 

D'Vls,ons V.-VIlI formed • Geography 
3 cJasoe. III Mecba.mes. 

D'VIS,ons IX.-XIV had 'no PhySIcal Sc,ence 
Other bOYI are l .... nll1g pbY81ca.l geography. or elemen. 

tary astronomy, or m.echamca, m the Scrence hours. See 
Ml" Dalton's answer 

TheU' agea range from 18 to 13. 

HARBOW SCHOOL. 

At IHa\'rOW the boys on tho Modem S,d. have been 
taugbt lD two diVISIon .. """h conl,ltlng of about 26 In 
futlU'e they wtll be diVIded IDto threo d'VlIlODl. Th. boy. 
ou tho Claa81cal S,d ...... at p ..... nt taugbt m four dm8,on .. 
each oonsistmg of ahout 32 boys. 

ROGBY SCHOOL. 

At Rugby School the number of boy. ad average age 
in each set are gtven boIow .-

8111:14 Form ... ti UPF 8cAool. 

lot Bet, Heat and Opt,.. • 
2nd set, Electrunty 
8rd set, Chenuelry • 

4th set, 1st PhYIICl 
5th Bet, 2nd Ph)'llCl 
6th Bet, lot Geology 
7th Bet, 2nd Geology 
8th Bet, I., Botany. 
9th Bet, 2nd , 
lOth Bet, 8rd 

Mtddk 8cllool. 

21 I 17 
~o 

20 
111 
84 
2~ 

,Ill 
84 
80 

:~n 
16f 

CLlrroM COLL.O •• 

CliuBICai StIle. MDIlmJ8uk. 
:s- A_ 

VI and V. 1st dJVIBion 19 ~ Modern S,d. • 1st diVISIon 31 
2d 12 16 

IV :nd III 1st 24 141 
• 2d 36 
• 3d 43 ,. · 2d 48 14j 

· 3M 33 14 
• 4th 30 13 

ZoOl~~.. .. · avtrmge"'No. 4 17 
Phys'o 0fiab . 

.. two.h~ons 
4 -17 

Chenucal oratory 40 18 to 16 
Hotany c1aas (voluntary) · average No. 12 16 to 16 
Geology" " 11 15 to 16 
PhySlc4! Ge<>gI'Ilf'by 10 16 to 16 

j;""or School, one chVJ8\on, 64 b.,f8. lIVerage age, 12. 

MARLBOROUGH COLLBG&. 

At Marlborougb College. the age of thOle boys wbo 
study BClODOS ........ between 13 aud 19, tbe average age 
bSlng. perhapl, 16 The actual number of bop who do 
BClenoe 18 at tlu. time 202, of th ... 47 do only one sub
Ject a week (l bour cheDnstr,). 155 do two .ubJOctI a 
""... (1 'hour chemIStry, and 1 hour electrlc1ty). while 
the WooIWl.h el ... , IllIlDbermg 17, do threo subjects • 
week 

WINCH.ITKB CoLLaos. 
1. MecbanlOo and bycirostatlco. sixth book. No. HI. 

Age, 17. 
2. Geology No, 30. Age, 17. 
3'}Ph cal h {No.,40. Age, 16. 4 ym. geograp y. No. 40. Age, 16. 

ST PaTBB'S CoLLlIIO&, WaITJlIJII'IT ••• 

62 Natnral SOlence-S,droototICo. A. 3 cJaoseo-svenIgI! 
age, IOmora, 17; jUmorB. 16 or I ... 

27 NaWral Sctence-PhyllOlll GeojIraphy, B. 2 c~ 
• average agee 16. 15. or leN. 

CRBLnNBA. CoLLBGa. 

In the CJase1cal Department.;;,.. 
A __ 

In the Military DepartmeM:-__ 
A~_ 

Clan I. E1ectnl'lty""6 18 J"UI I month .. C1aaa L =::}3!1 17 r-s 0 months Chenustry 6 17 ,,0 ,. 
BO-1 20 17 w I! IL Geology '}30 16 " 2 11 Chemiai:ry 18 16 

" 
9 LJghi • 

16 .. Ill. Botany 8 16 6 1Il Hea& • 29 .. a 
.. IV. ChemIStry 12 17 .. 6 

" 
IV. Elementary 

La.tm Claso. ChemIStry 16 16 2 Phym.ca • 29 16 
" 1 
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WE"LINGTON COLLEGE 

G\asalca.l BIXth (average age) 17' 057 
yrs. m. 

Mathematlcal Bchool, let and 2nd set, 24 boys, 
average age· • • • • 16 11 

MathematIcal .chool, 3rd Bet, 26 boys, average age 15 11 
., .. 4th u (once a week owy) II 15 4 

CHARTSBHOUSlD SCHOOL 

6th Form • No "fr'" . ~7} 
Upper 5th .. 12. 16 Upper School. 
Under 5th " 20· 16 
Upper 4th .. 19-· 14 
Under 4th " 15· 14 
Upper Shell 14 13 
Under Shell 15 13 
Upper 3rd 18 12 
Under 3rd 21 12 

CHRIST'S HOSItI'tAL. 

Range of age ot! GreCIans • 25 boys 
l Deputy GrecIans 40 " 
.3,5, .. 120 " 
4,6, -120 II 

CITY o. 'LoNnoN SCBOOL 

. It'i9. 
• 14-16 
·14H6 . 
- 12i-14l!. 

KUlG'S COLLBGS SCHOOL. 

(1 ) Advanced clasa of natural philosophy Number. 
of boys, 35 Average age, 16. 

(2) Chennstry c!&ss No. of boys,54 Average age 
!uet under 16. > 

(3) Elementary cl ... In p~cs. No. of boys, 160. 
Average age alIghtly under It.. . 

MANCHlIISTBB GBAM';AR BCROOL. 

M"tflematlc&! S,xth 
SCIence 8lXth -
SCIence Tranaltus 
Sc.ence FIfth 
Science Remove 

No ofboy. 
15 

- 20 
30 

- 30 
40 

DULWIeN COLLEGB 

ChemlBlry, 1st c!&sa • 24 boys • 
to, • 2nd class. ... 28 

.PractIcal ohemlBlry, 1st claas· 34 
" 2nd class - 18 

ElectnClty and magnetlsm • 62 
Geology ..;.. ..24- ,I 

PhYSIc&! Geogmphy - 13 " 

Average age. ' -
17l 
16, 
15i 
l~ • 
14 

ItOO' {6tbfofl\' . 
I :\JlInon 5th ,. -

{4th cioRB Ind&V\ston Latin class -
- 27. - 24 - 36 

17 
15i 
I~ 

The Master of DulWlcli College remarks, WIth regard to 
tin. return .-" I have Btated th,,&etu&! "''''''age age, but tbe 
tt return m tlus respect IS illusory, SInce the recent IDcre&Se 
" of the Bchool (from 130 tu 500 boys), "nd the tIIt ... s. 1U 
" consequence of young boys lately adllUtted, reduces 'he 
" a.verage of age below Ita Dormal a.mount JJ 

- 50 
{3rd olass - - 61 

ltd dwmon 2ud olasa .. 64 
- 85 
- 97 

~a 18 
]3 

UNIVBRSITY COLIoEGB SCHOOl.. 

M.chaelmas Term, 1872 
No otboys. Average flllO 

Years Mona.hs 4th diVISIon { ~:'~ar cIssa : 
1st JUDlor el818 .. . 70 13 nearly 

6th dtviS10D 2nd Junior class .. '57 12} 'Upper SIxth, Apphed Mathemllt,.s, 10 1" 1 
Upper SIXth. ChemIStry, theoretIcal -

h { 8rd JUDlor c1uss • - 49 10 
Ot chvislOD 4th JUDlor clast .. 47 10! 

and pract.cal - IS 15 11 
SIxth, Natural Philosophy - 47 15 /)' -
Upper Fifth, ChelIlUltry Ilnd Chenuoal 

PhySl.. - • • - 57 15 3 TAUNTON COLLEGE SCHOOL 
Advaneed chemlBlry, 20 boya of .. bout 16 yeam old F.fth; Che"""try JO 1& 4 

Fifth, Astronomy • 21 15 2 Botany, do do 
Elementary ehenuatry, 50 boya of "bout 14 y ..... old (The average age 18 computed from the hefll"",ng of the 

SeaSlonal Course) , Me.hanlca, do do. 

§ a.-HOURS PER WEEK GIVEN TO SCIENCE IN THE SEVERAL COLLEGES AND 
SCHOOLS. 

College or School 

RUOBY SQJtOOL 

C1n8II Work-m School HOI1r8. 

.. A DnnBlonB, four honrs to Alternatrve Sub-. 
Joots, SCJenGet History, &0 J &0. I 

B DU"hOM, two hoUl'B to Scu.mce 
t) Dun.tlOJl8, the aame 88 B., except that 

the", ,. aloo .. Goognpby I ... on 
.. Two le880D8 m each lIubJect of one hour's 

dura.uon each. 

CLIPTON CoLLRGB • Ciaurcal Sode. VI. & V. aloo the upper 
and lower IV aod In each dlVlSJOD 
_I.."., .... every week 

Modorfo 8.tk 1In~ oecond, thml, and 
fourth DlVlllODI' ... b OOvwoDfOllt' lac,.,... 
every week. 

J.,n07' &hoeI ID one WV16IOD, OM lecture 
enryweek 

8p<aaI &...... Ckusu, OOOSllhDg of 
I boys m the VI and V forms, .. ven or 
~nght ooura fiVer'! week. m. adlhtlon to the 
leottU'eS J.1lenboued above. 

llA.RLBOROOOft COL- Motknt .Jtool, .uldl, d.tnrioa A., one hour 
LimB to cheml8trJ and one hour eo eleetntlty. 

DUddle cb .... D B.. two ho ... to ch ..... try. 
Upper SAJJ Ebra, one hour to \hit

lDIItry. 
Lotor7 V ol ... ttuy 1'1>no, oolltltSbng of 

.bo11l 10 boys from the Upper Shell, ond 
from .. ch of tho two upper fourths 
(4 •• B.). one hoar 10 electnClt,.. 

P .... uc&! vt o.k. I. Preparation. 

There 18 voluntary 
work 111 tbe labora,.. 
tory durmg play 
hours 

Actual <ilsseclIon of 
speounens by each 
boy 18 a regular port 
of each bollllucsl 
lessOD 

In the chemca! 
laboratory all the 
"ork is pn.etleal 

Boys workIng lD the 
cheDllcsl labora
tory are obbged to 
attend three hours 
every week, gene
rally taken from 
"out-of-school 
hoors." 

A few boy. do 
some work m the 
BIllall phy61csl la
boratory WIth the 
pb)'8lcsl master 

Ex~nnses ore don~ ont of schooL 

The amonnt and kmd of prepara
tIon reqUJred differs m dUferent 
"seta U 

Xn aU the vanous classes the bO) 8 

are expected to keep note·books, 
and to gave BCitne tUlle to the 
study out of school,. ather fl."! 
preparation for de- 1e85l0D, or m 
the way of readu.g afterwards 

D 
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Hours per Week gtven 10 Selen ... ;0 the several CoUeges and S<'.boo\s-.,,,,,,,_d, 

?"De~e o. Scbool. I 
'MAllLDOBf,UGB COL

LEG" -flORi. 

WmCB'B8TBB C()J,o' 
LEGJII. 

St' PB'n!B's CoLJ.BQBJ 
WBSTIIlIfB'DL 

CIIBLTBl!IIAII Co". 
1.11GB. 

WBLLtRG'lOB COL--
LBGB 

RO.8ALL SCHOOL 

CIas. Work In Soh •• 1 Hoars. 

Upper D.v ..... (Mod<ra School) oue bour 
to chemlstry, and ODe hour to electl'uJ'lty 

Upp ... Fourtit A.. and Upper F..,.t/a B •• 
one hoUl' to oheuuatry. 

Practical Work. 

Upper VolWJ/"'lI F • ...., .bielly t'nlm the 
IDlddle aDd two I .... er 1Iftbs. one bour to 
cle.trunty. and one h .... to .b ...... try 

WoohDwh CIau. one Iwur I<> HooJ. 
S.nh Book and S .... r Par. V •• two bon.. • 

to Nataral S.lCIlCO 
The work for selo .... out of .ohool 

conllStB of th.Il _ Note.bookto 
.,., kept by the boys. and lookei1 
avor oarefuUy by the Mallor 
Olloe a ..... k I and tbe boys have 
80me book (.. m.1t '.bjecto). 
aI.o. .,.luoh che" .... reqn .. t.id 

Mod<m C/_. two bonrs. 

Semor clan, 1:wO hours; Jumor dtJQ, oue .. 
hour. 

to study out of tcbool. 
At I ... t two bouno a day of addI· ....al work lD preparation ;. 

CIaosu:al Depar_~ CI ... I. A B. Tw. 
holll'll and a quarter to botany, aDa the 
same to ebenustry, one hour and three quartere to 0100\1'1011»' 

C/au 11 A. One honr and three
q.arter. to cbemietry CIIW 11. B., 
One bour to obemlStry. 

Citu. III. One hour and three
quarters to botany, one hour and three-

qu=..:; ~w::.r Departmmt, Chu. I 
A. Fo... hOUri and tbre&-qnertere to 
lIiataral S.,ence Citu. lB. and Chu. 
I C Two hoUl'8 to Natoral SOlon .. 

Citus II A. Two h..... to Natural 
SOlenoe. Citu. II B' One hour and 
tbre&-quartere to Nataral ScIence. 

Citus III A.. and Citu. III BOno 
hour anti t1rree..qua.rtere to Natnral SCleDce 

Claa8 IV A and B Two h ..... and a 
q.arter to Nataral ScIenoe 

Clas61cal S1:rth One hour to SCience, 
or two hours by those who do 140t learn 

draM:~_al S",/h Three hour. 10 
....... (or Greek) Upper Sclwol. three 
ho ... (Qr Greek). MuJdJe Sclwol (two of 
the three forms), one hour 

~':bo!! :i!=~~mb~, and 
Seven holll'll to.be- In aU deparlmen" of the 0011"11" 

mlStry. mach tune III!'VaD oot of •• hool 
SIX hoy. In che bolll'll to preplll'8tlon of work of 

clemcaldepertmellt "''''7 klDti. All boys are m 
are taken, two at a 8Ob001 28 holl1'l B "eek Hard. 
tilne, three ..,en· workmg boy. m the upper .1_ 
Inge ..... kly. two would Blve 1M to 80 houn B 

hours each tune -week to prepara.tlon out of school. 
In Butany. greet The idle .. boar<IeT m tho 10 ...... 

&treIs 18 laid on ac- elau mUlt glve 18 boul'll. week, 
!J::.~=~on and In the evenID!!'. to preparatl .. 

_ MJuary Depat't.. ;:: S::;~I~:k ini~a~ r.::o 
mem A.bout halt .Atudy Without IUpel'VlllOD 
the _e ,.,ch tbe .-----------
highest cla8se. 1.1 gWeD to practtc&l work. With the 
lower aiaaaes, ahemt half the tune II givrm, when the 
subject allows, to expenmental demonstration. 

About two-th",t. of 
tbeftrstdlvlInontwo 
boure to Eleotneal 
Measurements (the 
8ubJectat present), 
for five or fnX con-
secutive weeb In 
\he yeer fo ... boy. 
are takan together. 
In the voluntary 
ebonocal e1ase. 10 
boys 18 two _. 
Eacb oet ... orb one 
boar and 8 balf III 
the laboratory 

In M.tkrn Sclwol. two boure to tho 
reproductlOD of lectutcl, Or the 
wOTklUg ot example" In CIa •• 1-

",", School, ODe haur to tbe l&JDe. 

F1Ye or IIlX boye .... rk No time Ul devoted to ~D 
Bt pracIlcal .he- oot of •• booL 
DUetry in the Iabo· 
ratory, two honn 
audliall. 

CHAnTBBBOUBB TwohoUl'B 
SOBOOL. 

en'!' 0lI' 

.Scaoor.. 

C/puu:al Sckool, CIaa, nL, Upp ... Half 
two honn to cheBll1ltfY, Class Ill, 
Lov>er Ht4f, one bour to Na ... aI P!nlD. 

aoijl{odml Sck .. ~ CIaa. V, 'Upper Half 
Two boun to chl!llllltry. Low" Half 
one hour to Natarall'lnJ_phy 

The tune gnoen to Natw:aI ScIence IS .-de 
the regu1ar ochoel bours .. a matter of 
filet, overy boy ID the semor part of the 
Rebool bas to gnoe one or two hems .... eek 
more than the general school It ..... to """'" 
81Ibjeet or other All jamor boys ba.e 
about 26 boors a 'Week m echool; &11 aemor 
boys from "7 to 29 houn 

Fa., second. IlRrd and ftnuth da.mJlOft8, a 
lecture, of an hour's dura.tloD, once a week 
Fif/k and o.nh dnn8wnB, a 1eetme, lastmg 
an hour ond B quarter, once a week-

An OCC88IOnailesson,of one hour's am. 
boD, 1B lJlven 18 the Lower SchooL 

Scmetunal repl .... 
c1 ....... rk 

See Prot. BaNell'. 
Report, m_· 
"",VL 

1'...,...,.J obemutTY. 
two bOUJ'W The 
half holnlay" uti· _ lor the pracd-

eal"ork. < 



Ad'PElmIX "TO SIXTI! REPORT. 

Hours per Week gIven to Science in the several Cone~es and ScilooJs...-oonhnued. 

----------,-----~--------------.----------.----------#~ 

Practical Work. 1-College ur School 

TA'()'1(TOK 
8OUOOL 

KmG's 
BOUOOL 

COLLBGB 

CoLLEGB 

UNMIORBITY COLLBOE 
800001.. 

MAN'CJIE8TER GJtA.I[ .. 
u.&.'a SOHOOL 

DULWIOIl COLLEo» • 

Class Work iii School Hours. 

In the Upper School, tlu-ee hours to chem1&
try, and two h01lrll to botany In the
lfiddle School, two hoora to chemJBtry, 
and two bours to mechanlCS 

One lecture to each oIass-on. hour and 
a quarter fM the Ingber clas ••• , three
quarters of au hour for the elementary 
classes 

In the ~,CIaas, lecture and demon
stratlOD, one hour. 

Lower fifth form, ODe hour and a ~ to cili ... 
Dll'try and phYSICS 

Up.!'er fifth form, on. hour and a \uIlf to 
ohenustry, and one hour and a half to 
cheDlloRl phYSICS 

Upper "",tb form, one hour and a half 
to chaDllstry 

In the Mathematical VIth, four hours 'end a 

~tol.h~:ce·VIth, flv. hours and a 
quartsr to phY81CB, ""d 'IX hours and three 
quarters to chenustry 

In the SCIence TranSItus, one hour and a 
half to phy&cs, and .IX hours and throe 
quarters to cheDllBtry. ' 

In the SOJeDOO Vtb, three hoUfS' and a 
half to phy&CB, and five hours ""d a quar
ter to chonuatry 

In the SOlence Remove, four ho1Il'8 and 
a half to phYSICS, and three hoU1'8 to oh. , 
IIlUItry 

StrIA Fonn 8cumce stUdents· dunng school, 
four hours. .ddtAhonal branch 0/ 'ell1ICe, 
fourbours. 

,SenIor 88ctllm durmg school; three bout8 
and a half .rtdddlonal branch of SCIence, 
two ~ours 

Two thirds of the tune 
devoted to cIasa 
work IS dev<Jted to 
practlcal ebeDll8try. 

, In botany one half 
the tune .IS gIven to 
diuectJ.Oni, Belle-. 
dole 'WntlDg, and 
oI8a8lftcatiou. 

Twenty boys do pr .... 
ocal ChemJBtry two 

. hours ODe specml 
boy does coDSlder
ably more 

A few boys go mto the 
physicall.~o~tory 

Upper B1Xth form, ODe 
hour and a half to 
praettcal chelllUltry. 

In the New Labora
tory, boys can 'Work 
for " longer time 
than tlns; some1are 
WOl'kmg {or more 
than 8lI hours. 

The SCIence VIth, and 
SCIence Tr8luutos 
reCeIve mswotlon 
m practlcal che
DIlBtry four hours 
per week, exclUSive 
of the usual school 
hours 

PTeparahoD 

One hour, {oJ: ad- The more advanced. pup1ls, two 
vanoed pupIls, two hours for chemIStry, and one bo~ 
hours and a half for phy&CI ' 

§,4.-SUBJECTS TAUGHT TO JUNIOR AND SENIOR STUDENTS. 
At Eton, the subJeats ..... ,CheImatry, Heat, and PhYSical 

Geography Mr Madan pomts out tbat Heat, treated 
1n a veyYlumple way,18 very attractIve to the younger boys 

, For the sernor boys th. BubJects are Chenustry and PhYSical 
Geography; for the JUDIOrs, PhYBlcal Geography, Astro-
nomy, Meehanloa, HyilroBtatlCl, and Heat· . 

At Harrow, Expenmental Phy.,cs io the only aubJeat 
whlrh h .. been taugbt III sohool. A few boys receive 
lnstruchon m Comparative Anatomy and Pby81ology 
dU'l'Ulg the h..Jf hoildays, .. nd other tun.. whIch they can 
arrange Wlth the teach.... • 

At Rugby, Ul the Middle School, and, therefore, WIth 
younger boys, tho teachl1;g of phy .... haa been found to 
beleB ••• tlsfacto'7 than In the Upper School. The subjects 
that have been tried are hydrostatics and pneumatic., With 
the element. of heat, but, although most of the boys have 
abown con81dersble mterest m the facl, mad ."'Pen .... ,al 
,U .. h ahOfl$, the p_ of graspmg tlu pruletpl •• and apply
mg their knowledge to easy problems has been acqwred 
oompnraovo\y by few At pre.ent the greater numher ofboya 
In the MIddle School are learmng elth ... botany, geology, 
oroiementary phyBI" In the S",th Form and Upper School, 
chemIStry and phy ... s "'" the only aubJects taught. With 
the .'''phon of a abort coW's. of phySiology Under 
phYSICO IS at p .... ent UlIlluded heat, magnetlSlll and elec
triCity. and geometrical optics treated experlmentall,y The 
exJl'll'lence of the ma.ters goes to abow that phYSICS can be 
taught au..,...fulll to • larger proportion of hoys than 
ohenustry. Indeed, It would seem that a boy requl"s an 
almost ape .. al tum of mmd to grapple ouocesafully With 
the Id ... Involved ID chemIcal allInlties and reactIono. It 
I. hoped by the m_ t1/.." m tune, better anangementa 

may be mad. for carrymg on the Instruchon In the Natural 
~;h~.7. Sid. o~ SCience after a boy haa reached the U pye. 

At Chfton College the younger boys are taught ele
mentary phYBlcs, phYSical geography, or botany, tho 
subjects bemg taken III tum The elder hoy. learn chem .. -
try and phYSICS. Th. Heed Master .ays, "So far as I 
ff have lieen able to amve at any defimte oplDlon, I 
" conSIder tin. to b. the best arrang.ment of .ubJeats from 
<~ a purely educotlona! POlllt of VI.W, proVided that It 18 
" supplemented, &8 With us, by an elastIo system of volun .. 
" tary olao ••• , to facthtate the development of mdlVlduai 
"taste. I .on"d ... that every branch of sCIentmo teach
.. IIlg whIch we have tried haa been fmly mccessful, qwte 
ff as much so as eould have been expected m the case of 
" new studies. More parttcularly, I should speak of 
" cheunstry and physl.. aa haVIng 'proved a valuable 
1t addItion to our school work In the mIddle and upper 
" parto of the echool, whllst the sam. may be wd of 
"botany, physteal geography, and elementary phySICS 
" among th. young .. boys, and of geology ... taught to .. 
u: 'Voluntary c1asa.n , 

At DulWlCh College a oontlllnous conr .. of mstruction 18 
(!lven III CIIeuustry. Instruchon.. gtvan III each Term 
m two or more ad<htlonal branehea of Sctence-heat, 
electnmty, magnetism, geology The younger boy. gene
rally begm their SCienoe !>tuWes WIth Phy&cs, but a con
Sld .... bl. proportion of them JOUD at the same ~. the 
Elem.ntary Cb,emlBtay Claas The Master of the College 
aays, «I am decld.dly of opllllon thet cheuustry p ......... 
(( \he greatest educational valo.8. ~ ... 

DS 
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At Marlburough t:onege. phytn"" and cheuustry ...... ve 
",ost atteutlon. The Heed lIIaster ohl...... .. 1 Cannot 
" say what branch of mence hoo the greatat educatlonal 
.. value I abould tlnnk, .. matter of mdlVldual opm.on 
:: ~~ C:al~':S,i:~~)' the followmg subjects would be 

II For young boys' 

Elemeufary botany. 
.. cheuustry. 

mechaniCS, pneumatlCB, bydrostabcs. 
and hydtauhcs 

b For boys between the1Dlddie fourth and ilia fiftbs 
E'emen.....,. heat 

electrl .. ty 
magoetlsm 
aound 
hght. 
chelIUstry. 

• For boys in and above tbe fiftbs' 

MecbanlCll, electrICIty, magnet,sm. heet, chOlIUBtry. 
Elementary .. tronomy • 
Elementa.ry phYSIology. 

.. SerI .. of lectures have from time to tune been II1veo by 
- dlll.rent maetero 00 geology. anImal pbYSlology. botany. 
&c. With 8&t1efa.ctory resulta .0 In ....... ,ng thO etcel< of 
knowledge po ...... d by a good many boys. and gJVlDg a 
I'-narked et1mulus to 4 few .. 

At Wmchester College the .ubJect wlllch .eceI""a moat 
"ttentlon IS the .urface of the earth;tbere belDg almya " 
cla8s m geology -' In summer there are several olasses JU 
botany Other branches of pbY.I" ... e taken 10 a cycle. 
The Head Master does" not thmk there .s any special 
" educatloual value In tbe les.008 ddferent from what .. 
f'- denved from lessons 1D other subjects gIven m the same 
n way The geologtcal and botanIcal courses, whIch cause 
It actual acquamtance Wlth specnmeD8, 8l'e the only ones 
" tbat seem .pec!al Pbys.cal Geography has been IUC. 
" cesstully taught. The Experunental Coor ... In PhysICS 
~t mterest & good man;y bo,"s, a.nd gW8 them new Ideas. 
.. ElecmClty seem. to be the best .\lbJect; Chenustry. 88 
(t taugbt m courses of lectures" does not seemto answer, II 

At St Peter's College. We~tmln.ter. appbed phYSICS I. 
the only hranch winch bas ... yet been attempted, .. A 
It course of lectures on Heat seemtd to answer best f01" the 
.. class .. generally. but the .ubJect of Eiectnmty was more 
H lnterestlng to a few of the best pupils" 

At Cheltenham College the subJette chosen a.re practically 
determmed by tbe 'eumIDatlons for winch ~he boys are 
prepanng. 'fl In the Cl ..... cal Department for .chola.r.lnps 
at the Uruversltles and for the Ind .. ", C,m Semce In 
tbe MUItary Department the boys are first taugbt tbe Cblef 
facta and prmclple. of phYSIcal s .. elice CheIDJBtry 18 not 
taught tlll a hoy reaches the first class. and then .t IS 
.t:ud",d theoretically and pr_cally In tbis class. che
mistry and beat a.re altern.tlv. subJecte. With magnmsm 
~nd eiecmclly, o. WIth geology and pby.,cal geography. 
U From a purely educatIonal ~JDt of Vlew," the PrinCipal 
con.,dera "PhysIcal Geography. from Its aptltude for 
.. vaTied and familiar ulustratlon from HIStory-and Botany. 
Co from Its power of developmg observatIon In the country 
.. walks of every day-the beat .ubJects for young 00"., 
.r Afterwards, severer and mOR atnctly BClentlfic subJects" 

At W e1hngton College, 10 the Clamcnl SlICth, an elemOJ>
tary cour.e, lastlllg about two yea.rs and a half. com,Prl8mg 
MechanICS, AstroDOlDJ, Heat, Steam, the :tim pnnCIples of 
ChemIStry. and Eiectrlmty In the Modem SciuJol. 1D th. 
lower c1 ....... PhYSIcal Geography. Heat. and Elemen,"'1' 
Chem .. t,y. lQ the upper c1as .... ch.ofiy ElectnClty and 
Magnet1em (for WooIWlch). also. occasIonally. Light and 
Heat In the hogh .. t Matlumw".tU set 'if the Modem 
S.JJOol, Mathematlcs and HydrostatlCl 

At Rossall Scbool, "bem~ h .. been always held to 00 
the chIef 8ubJect lD Natural SCIence The Head Master 
states that" 8S.llCCOl'dmg to hIS ""penenee. Natural SCIence 
,. lD filcbools. as au Instrument of education, can only be 
rr useful in developmg the observation and Dot the memory, 
.. much I... the judgment. I am mohned to thmk that 
.. the branch .. that can be best illnstrated by apeounens 
b &I:d expermlOOts muot really have the gree_ educa
" tloual nine. If SCIence IS to be taught as an accomph.h
~~ ment, hke eonveraataow French,. for practaca.l use, thea • 
" probably cbeuu.1t>y .nd geology .... the most unpor-
q tant." He contururA .. U Geology, to a .select claaa of 

" volunteers. has bI!en very fauoly taulth! dunn!! the l118t 
.. qua.rter by Isctnrea OllCll • week illwotrated hy dl8gJ'llolll .... 

At Cba.rterhouee School. 88 ysl, oDly botany and oh ... 
1Dlstry have been attempted. Botany was taugbt In tb. 
Bnmmer qua.rter. but It was not " popular .ubject. 
'l'beorebcal cb.mlltry. the subject for the Wlnts, quarter. II 
popular With most of tbe hoys. Practleal ohenustry cannot 
be taught at thll achool t,ll th. laboratory IS oomplet"d. 

At Chnst'. HospItal tbe .laeee& ot cheuustry and natll!a\ 
plulosopby have been barely two yea.rs at work. and It II 
bardlJ poeeible to Judge With what euCOSSl at p .... nt. A 
""'1 htgh educatlona! value 18 attached at th .. school to tho 
traimng IU mathematical ..,once IJlVOD lR CI ..... 1. and II, 
Every ho, In Cl ...... IIr.-VI. gives at least one hoW'. 
week dl1l'll1/l' half a yesz to N atnral Philosophy (orallectores 
..,th apparatu •• nd expenments) ... an mtroductton to tho 
cheuustry cIaao. lU wblob he Btaya at Ieost balf a J'8Il.1'. 
Th"". wno .bow any epeC1a1 aptltud. a.re allowed to 000. 
tlnue 'chelllIstry. and promoted to the proct1oai class 
Flll'ther. the boy. In III and V. Jearn elementary 
meoham.. In tbe Mathematlcal Scbool .. lOOn l1li th~ 
are' qualIfied h1 th.,. math.matlcal knowledge. III 
CI_ I. II, Matbematical mence (.tat .... dynsmlos. 
hydrostatlca. 01'11 ... astronomy). II stowed .n prep_tlon 
for the UUlVOl'Bltles, aDd oamed to a high pomt. Th. 
boya m Cias. X. gIVe one hour a week to very elementary 
Natural PhIlosophy (oral lecture ..,th ezpenmentB) 

At tbe City of London Scbool most attenlloD .. /Il~en to 
ehemIa!?, lD the lower acboo~ and to chenustry and phY.I" 
In the hlA'ber school • 

At Taunton College Sohqol. the most popular eubJects 
a.re chenostry and botany. The Head Master .. ys tbat h. 
believes tin ..... due to the speCIal enthUSiasm dIsplayed 
.. m teachID!\' these subJects. not to any,ntsre't lOberent 
" In the lubJects Th. moat zealous and .lfemye teacber 
" Will make hiS own .ubJect the moot popolar. or. tssclnng 
... eversleub.Jects. the eubJect wlllch lui love. beat." 

At Ur.iversity College School. the .ul>Jects taught .... , 
Phy •• cal Geography; Chetn18try. theoretJcaI and practJcaI; 
Chemical PhysIcs. Natural PluJolopby; Astronomy; 
Apphed Mathematics. 

At KlDg's College Scbool cbemlstry and natural 
plulo80phv are the .ubJect. wlllcb receive molt attention. 

At the Grammar Sobool. Manobester. ph,. .... and oh .. 
mut:y> reoeJve an equal degne of attention At thl8 ochool 
.t I. lound tbat begmner. appear to derIVe mOBt profit from 
acoustl ... and the more advanced stodents from opa .. and 
chemIStry. electrlmty and heat occupying au mtermewate 
poalnon. 

That phytnCB .... ther than chemIStry. will h. found the 
best .ub,ect for boya to bel!1D With. appeal'l to be borne out 
by the follOWIng return (furntshed by the l\atll1'Ol SCIence 
Master) of the averag .. of ma.rks obtsmed at tb. Iaot 
exanonsbOD at M.dborongh College, Max = 100 ,-

Upper voluntary (from thefiftbs) • ElectnClty - 69 14 
• (''bemlltry • 36' 66 

• 31'48 • 
• 29 31 

Upper sh~ • 
.. fourthe (A) .. 
" "(8),, -

Lower 'Voluntary (from theee proDedmg 
• 2~ 16 

forms) • 1llectnmty • '42 03 
Upper WVl8lOD Modern Sobool - .. - 49 49 

Mtddle'dlVUJion 
• ChemlOtry - JI&' 1)7 
- ElectriCIty •• j6· liS 

- • • Chemistry - 17 90 
- • EIectrJC1ty • 24'4i 
- Propem ... of Matter 35'05 

- Heat .3607 

Further unportant evIdence ,0 8D~ of tlua ""' .. oomeo 
hom tbe Head Master of Chmt. noopltsl. u ... y •• 
.. My expertence .. bot .hort, bot I have lound aJready 
.. tb&t tb. 'plan often adopted of teaelung cheno.by as tb. 
u titst eul>ject, 11 DOt satlefactory I _ded &II adllJU'abie 
" course of Jecmreo 8'1 ..... by the late Dr M .. tlueuen to & 
" clau of our boy., who had bad no preV10U8 IClCOtrfi. 
.. mstruct1an m Natural Selenee. It was omous that 
•• most oftt was loot upon them fm' wabt of fa""banl) With 
,. Blmple scientIfic notIona:; and 1Ve found It ntcelJaary to 
... ll81atnle the Natural PluIosophy 01 ... l1li "" IntroductIon 
.. to th. ChemIStry oJag" In th,. remark, the Head 
Maoterof 4Ung·. College School fully eonc"JI'JI, 



5.-TEXT BOOKS IN USE AT THE SEVERAL COLLEGES AND SCHOOLS. 

-
CoII<!o lIT 8ehDoL • A<oaItico. AmonO!DT. 110"'7 Chum1ltJy 

, -..... 

Sea .. Hyd, •• t.t", .. 

-. -
EtoD College - - - - Lockyer'. AJtrouomy (6) - - - WUson'. Chennstry (6), Chsmbers'. LyeU's Elements and Tyndall on Hear, .n the -

Co",,", (6.), Hareourt and MIu!an's PnnCIples, m the BID.8ll small select class-

- l'Taetlesl ChemlOtTy (b), Fownes' oelect class. 

- ChemlOtTy (a), Frosemus'. QuahtBtl.e -
AnalyslS(") , 

Hsrrow School - Tyndall on Bonnd LockYer'. Aotronomy - - - - - - - - - - - - Maxwell on Heat -
(Modern Side). (Modern S.de) (IIIodern SIde) 

Bugby Sebool- . - - - Lockyer'; Astronomy(6 ) Obver's ~ Elementary Roscoe's Cheml8try (a); Harcourt and Jukes' Schoot Manual Descbanel"s NatUJ'8! -
Botany( b ); Ass Gray's Madan', Practtca.l ChemIStry, and of Geology (6) 1'1nI0sophy (a) 
Class Book of Botany, Fres.mus's QualItative AnalysIS (c) 
and Bentham's Bntlsh 
Flora (a). 

Clifton CoDege - - . - - -, . Ohver'1I Botany I Bal- Roscoe 11 a.t present the book genel'ally l'age's • Small Hand- - -
four'.Outb,nes used, but tJu.s 18 about to be replaced book~ Jukes and 

gradually by lIIIller'. Text.-book of In. Geliu .. -
organIc Chenuatry ('..ooke'a F1rst Pnn. 
Clples oi Chenncal PluIosophy, for specIAl 
classes MIller's Elements of ChemIstry, 
for the Lower DIVISIOns Harcourt and . , 
l\Iudun' • .PractIcal ChemIStry, WIth :liS . 
notes, tablet, &0., 8upphed by the master -

l\Inrlborough College -
m the laboratory 

Tyndall on Ifest sa a - . - - - - - . - W. A. lIIIller's Elementary ChemIstry . - - -
(a) Roscoe'. Elementary CheDllstry Mode of Mabon (d.> 

- l'nme. (6). 

-
W IDob.star CoDege - . - - Lo0kYer'. AateoD<Jmy. 01, ..... Botany, . - - . - - - Paa-e's Geology, Jakes' Tyndall on· Hest. • - - -

eology 

SI Peters 
Westnnn.tar. 

CoDege, . - - - - - - - - . - - - - - - - Balfour Stewart on -
Healea-) 

. 
Welbngton Colleg", - - - - . - - . : BlUit's Chemlstry (a & b ) - - - - - Orme on He.t ta & b.), Beaan~s HydroBtBtl<! 

Gunol's I'hySICB (a) (a) 

•• - I 
-

- . , _.-- -
.< a ) &nlor boys (b ) Jnmor boy. (c) Laboratory PrOOb ... (d) Special p~plls, 



-
lIra«nehsm ODd lIleolrlOlty. Opll ... Phyakal Qeogzaphy - I Zoololli V.U684 OJ' Soh09l. MeohanJos Pbl"ica, -oraur. Pbyllolottr - < - -

Elon CoJlege - .- - - - - - - Ke,th J ohnaton'. Phys.- Balfour Stewart's Elemenl.". Phymos (6 ) t - -cal Atlas for Sohool. Ganot's Ph,... .. (0 ). 
(for all boys) In the 
small select c1aes, m .. -chvidual boy. have 
used Mrs Somernlle'. 
PhY"cal Geo~phY; 
Herschel'. hyllcal 

Harrow 80hool 
. Geography 

Deachane1'. Physics (MOdern S.de) · - - . - . · - - - - - - - -
Rugby Sohool - GoDOt'S Phys'", for · - - Ally'S Geometncol - . . Balfour Stewart'. PhY"" (6). - -EleolnCIty and M",- Optl .. (a). 

._l1lm (a) 

Clifton College · De.chanel'. Eleolnmty. "'odbnntOl". Mecham .. , - · - - - - Dascbanel'. Natural PInlosophy, in the KIrk .. Rolleaton', Niohollon's Maaaal. m the upper oJ .... upper claoo. BalfonrSteW'art's Physlco, Fonus of A.mmal 
ju the lower olass; do. do, Pruner, for LJio 
the yoo.geBt boy. 

M..,lborough College - Deschanel'a ElectnOlty · . · - - ~ Hugh .... PhY"col 0. ... Pnvet-DeschanePs Natural Phlloeophy, Huxley'. Elomentary -and M",nel1&m. graphy (a). B. Stewart'_ Elementary Pbys.cs PhY"ology (d.). 
Pnmor(6). 

Gaoot'. Smaller PhY"cs (d) 
W .. chest .. conege - . . - - - · - · - . I - - Ganot'. PhY"os, Balfour Stewart'. PhY"os. - -
St. Peter. College, Ferguson on EleotnClIy · - · - · . Amb!d'. and Hughes' - - -Wea\mlJlIter. (0). Ol",g'o_eo, Phr.col Geography Tate'.ElecI1'1Olo/(b), (a. • 

do. do. M"Blletuon, 
&0. (6) 

W .Umgton con"" · D(::'~)l ~=::r. Qood"m'. StatlCI and Herschel', Familiar - - - -Dynom,CB ("'), Totl. Lectures (a ),OanOO'a 
ElectnOlty (beth. by bunter'. Elementary Phym .. (a.) 
tb..IIeJU ........ tI;r) ldeoham .. (Q ) 

--
(a) Sen.or boys. (6) Jom •• bo,.. (r I Laboratory prac.tIee. (d.) Special pupila 



continued. 

CheI .... bam CoD",. • • 

BouaIl School 

Charterho ... School 

• CiaIBlcal departmenh
lIalfonr'. E1ementa of ::.y iU.~a1 ~f 
Botany (a.) 

Chern...". 

Classical department -Roscoe's Elemen~ 
tary CheullotTy (6), H.,.eourt and 
Madan'. PractIcal Chenusll'y (n) 

Mihtary department .-Roscoe's LessoDs 
m Elementary CheDUStry (6), Fre
semus's Quahta;b.ve .AnalySlB, Ltvemg'& 
Tables (a.). 

MIlitary department -
Jukes' School Manual 
of Geology (6), 
Lyell's Elements and 
Prmciples (a.) 

.. .. _ .. RoS~:18ChemIstry J Gill's ChemIstry for _Page's GeolOgy 

• bhver'. F1m Lessons m Roscoe'. ChemIStry (a), BarIf's lntro- -
!Elementary Botany duct10n (6) 
(II & 6). 

Heat. 

Balfour Stewart on Heat 
(6 ) , Descbanel'. 
Natural Philosophy 
(4); Ganot'aPh,llcs 
(II). 

Chnst'. Hospital School Tyndall 011 Sound (II ) Godfrey'. Astronomy(") - - • BarIf's Manual of CbetnlStry (b ), (Ros.oe -
and Gill oo_ouaDy) (6) • 

• Maxwell on Heat (II) , 
Tyndall on Heat (a ) 

nesl\llt's Hydrostatics 
(II), Hambhn Snuth's 
Hydrostattcs (6), 
Galbrmth and Haugh· 
tou's HydrostatICS 
and Mechamos (6 ) 

City of LondOll S.hool Lee'. Ace_os 

Dolwich College 

Taunton College School • 

Kmg'1 College S.hool- • 

'UDIVem.ty 
SchooL 

College _ 

Manchester Grammar Tyndall on Sound ( .. ), • 
School. Lee's ACOuatICfI, lie 

~ ~) 

• Ohver's Bo .... y (a.). • Jarmaln's Quahtatlve AnalYSIS (a), 
Fow.ues' Chenl1stry (a), Miller'. 
CheDustry (II), Hall'. Chenustry (6). 
Bllckmaster'sChem"try(Inorgamc)(6 ) 

• ~st Class -Miller's Inorgamc Chemtstr) 
(a) , Gill's ChemIStry for Schools <a) , 
Hlll'Couit and Madan'. Practical Che
mIstry (a), FreS8Dlus'. Quahtatlve 
AnalYSIS (a.) 

2nd Clnss -ROSOOe'6 ChelMBtry (" SCience 
:Pruner") (6) 

• _Oh~er'8 Botany (a). &Sooo'S Ch~try (a.) • 

Lyell's Geology (a) - Tate's Heat, &c (a.), 
Lee's LIght and neat. 

1st Class - Jukes' 
Student's Manuai ef I 
Geology (a) 

2nd Class ·-Page'. In· 
troductoryText Book 
(6), Jukes' School 
Manualof Geology (6) 

Beaat;l:t's HydrostatiCS. 

Lmdley'. D ..... p .... 
Boteny (11)_ 

_ Mlller's Introductory Text Book. Roscoe's .. - Besant'8 HydrostatICS. 
Chenustry Class Book, 

_ Gill'. Chenustry for Sohoola (a.). 

.. Roscoe's CheJIllBtry (40 & b); Bloxam's .. 
, Motallurgy (a) ':Fo'l'n'" ChemIOtry (a.) 

, (II) SenIor boy. (h) J'llDlOr boyl. (f) faboratory practlce~ (d) Spe.,al pupils 

_ Orme'a SclenceofBu.t 
(II). 

_ Balfour Stewarl'sTrenlIBe 
_ on neat (0). 

(None) 



",-

, Dontlli,,ed. 

College 0\' School Mo.gnetiltD cwd .Blectnclty 

Cheltenham Colleee . Claas!eal ;"'d Military 
departments -

Deaohanel's Eleotncity 
(6 1 , Ferguson'. Elec-

// 
tnOlty (a), Ganot's 
Physlc.( a ), Tyndall'. 

~:m 
Notes (0) 

- -
CblU'lerhOllSO Sohool - -

MechaniCi. 

M)htary Department' 
DeschaneT (a.); Ganot 
(al, Tyndell (a.), 
Bolfour Stewart (b,) 

. 
-
-

OptlCII 

- 1 _ Cl1lSl1Cal Department ,-Balfour Stewart'. 
E1ementa". Phy" .. (6 ). , 

Military department.-llolfottr SteW1ll't'. 
Elementary Ph,..!.. (6); Gonot's 
Pb)'Blca (Atlunson). (a.) 

Obnll'l HOBPItal Sehool - _ TQdhunter'a Elemen-
tary MeohaDlcs (a), 
Parkm80n's dItto (a ) t 

Todhunter's Analyti
cal Statics (a ) 

Parkinson'S Opll .. (a j - Des.hanel'. Tmt6 de Physique (a), 
Balfour Stewart's Lessons in Rle'thenR~ 
tary P,.hYSlCl, Bal(oUl' Stewart'. Selence 
PrImer (6) 

'CIty of London Sohoo! - Ferf!ll.on" Eleofl',c,ty • 
(6), 

Duh/lbh College • - Deschanel'. Electnelty Todhuuter's Mechanioa _ 
and Mngnet,BUl, 

R In a small elasB Ansted, 
HeJ:II.hel, Skertchley; 
Rams!y _ 

- Hugh .. •• Ph1"caI_Geo 

f::!!.i G.:"~; 
of the Sea , Student's 
Manual of Modern 
GeographJ'. 

BaHom SteWArt's Elem.entary _ Pbystca 
(a), Ganot's l'by&'cs (a). Brook'. 
Natural· Phdoaophy (a.), Lardner's 
Handbook of Natural Plulosophy 
(4 volo), (a.) 

Balfour Stewart', Elementary Physics 
(0), De.ch ... ]', Natural Phdosophy 
(a.). 

Carpenter'. Ammal 
Ph1"ology (a), Car
penter'. Vegetable 
PhySlology (a.) ; 
Huxley'. Ph""ology. 

Taunton Colleee School • - Tmad.n'. Practlcal_ 
M .. bamoo (a). 

- Ne'IYth'. Natural l'JuJosopby and Huzley'sPb""oIogy (a ) 
Koch"", .. (0). 

Unl> .... '1y 
School. 

College (None) 

Parkinsonl
, Mecruuucs. .... 

Todhunter's Meeillunes. 
(None) (None) 

MRDOhestf'f Grammar P'e.rgnsoD~' EleetMcity l ~dhunter'a Mechtmicsl Ganotts Phy&l06, Des-
School. J~OklD)8 "Maguetl5l1l Good'WlU'8 StabC8 chanel'. LJght { Tyu_ 

ODd E1ectnclly (a.), dall', No.es on LIght 

-Page's PhYllcal Geo
graphy 

Ganot'. Physies 

Ansled'81'b1"ea1 Qeo- Balfour Stewart's Leooo .. on Elementary 
graphy (u.), Phy .... (6), GlUloroPh1"cobyAtkm-
\I .. ,urk'o PhySleal "'. (a.); Deochenel'oNaiumlPhdosopby 
Geography (6 ) by Everett (a ), 

(c) Laooraw". praettee_ (d.) SpeelAi pupils. 
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§ G.-WEIGHT ASSIGNED TO SCIENTIFIC ATTAINMENTS IN DETERMINING A BOY'S 
, POSITION IN THE SCHOOL. 

At St Peter's Colleg •• Westmmster. the w.tght asatgn.d 
is verr sm&Il 

At Chnst's HospItal. the Head Master 8tates. "th. Ingh. 
" est POSItIon m the school. whIch brmgs the most .ub· 
If sta.ntml rewards, 18 tha.t of Greenan. A boy who, m 
.. , Classes 2 and 3, shows a marked aptltude fo1" aClence, I. 
f. encouraged to pursue It, and If lus progress contIDUt:'S 
ff aatun'a.ctory, 18 made Grectan, even though he may make 
i. httle progress In ClasSICS Two boys ha.ve thus been 
" reoently elected at Cooper's Hill College. who had been 
" k.,Pt tIll 18 88 GrecIans by reason of theIr apbtude for 
" IICleDce and mathematJ.cs: one boy has Just been elected 
" to a PhySIcal Sm.nce Exlnbltlon at Oxford. and he has 
" had an Exlnbltlon granted to Inm by the Governor. 
" almost entIrel.l" by reason of hIB pl'Olimenoy m 8C1.nce. 
" It II my hope," the Head Master contmues, "that we 
., eha.1l hAve a. aucoeBBlon of stmJJar cases, 80 that It 18 not 
" strIctly accurate to say that 'the WeIght asstgn.d to 
" I SDlontdic attammenta In deteruumng a boy's P081tJon m 
I. f the 8chool18 practloally tid ,,, 

At Charterhous. School.t 18 coDBldered that Q,e amount 
of acquIrement would not at present JUstIfy any weIght bemg 
.. SIgned to sClentdic alt81nments for dstormmmg the p081. 
QOD m the school, but 18 adva.nce 18 made, tlus, It 18 sta.ted, 
will b. remed.ed. 

At KIng'. College School no wetght .. ""signed .n 
determuung a boy'. poslbon m the school. but Ins marks for 
SCIence are add.d to Ins cl&as mark. to obtam a pme. 

At the CIty of London School. the weIght ... Igned to 
Imentl'fio attamment.a m detemnnmg promotton and m 
awarwng scho1arahlps IB one thIrd of that .... gn.d to 
MathematIc. or to CtasSICS. 

At Rugby School. the proporbon of • the marks for 
ddferent subJectS. both for terms' work and e:x8lD1nat!on. 18 
gIv.n b~ow. 

Upper School 
Terms' mark. 

Cl ... ics and Enghsh • • 39 
MathematICs • • 6 
Gorman or Natura1 Smenoe • 3 
French • 2 

Middle School. 
Cl .. "c. and Enghsh • • 36 
MathematIc. • • 6 
!II atural SCIence • 4 
Frenoh and Gorman • • 4 

Exam. mark. 
• 33 

6 
3 
2 

33 
5 
2 
3 

In the h.gher part ofth. school, a boy who .howl abIbty 
may b. allowed to drop vcrse •• together WIth a certaIn 
amount of general clasSIcal work. ana devote th_ tune 
to mathmnatIc. or Natural SClenoe The unporllmt fact lB. 
that by 10 do.ng he doe. not lower hl8 pomtlon .n the 
Ichool or I .... n the chance of future promotIon,.. he 
receIves &- full eqwvalent of ma.rks for actual work.. 

- At Etnn. 1U the "tnala" for Bcbool pMmotlon Into the' 
MIddle d,,~slon of the 5th Form. and mw the Upper 
WV1BI'I'1, .... SCIence papor .. set. The paperl are 12 m all. 

At Harrow. the same. WeIght I .... tgned as to other 
subJeete. the proportIon. b61ng. detormmed bI thll bme 
gIven to the .everal subJects. ' 

At ClIfton College. mark. are ... lg11ed for each hour 01 
SCIentIfic work ju.t "" for any other kInd of work. and on 
tbe same scale the pl'lnClple bemg 'liD a.ward 0. fixed number' 
of mark. for every hour'. work. whatever the subject 

At WeIhngton Coll.ge. .n the ClasSIcal SIXth. tho 
.... nce·les.bn. are 1·15th of the ctas.lcall .... ons m hourS; 
but have 1·1Oth ofth. marks of tho ctas .. cs. 

CI .. sICS 
Mathemabcs • 
Gorman 
Drawmg 
Swenee 

In MathematIcal Schoo1-

." 

• 600 
- 360 
• 180 

60 
'60 

Mathemabcs 400 Oowor forms 300) 
Modern languag... • 300 
Labn •• • 150 
SClenc. ••• 100 

At Wmchester College. about one tenth of the whole 
marks In class wcrk and exaullna;b,oDs, 

At Ro ••• 1l School. m the Modern S.de, (about 10 per 
cent. of weekly marks, determ1DlDg the boya' p1aces, arlO 
allowed to the Natural Smence l .. sons. 

At Marlborough College, there are mark. aslDgll.d to 
each boy who does SCience m 80me FOnDS In bIB weekly 
work, and In others m quarterly e.xammatloD8 These 
marks are added IOto the total to .. SIgn Ins fina1 place. 
The exact proportIon ob.erved 1D Mwng the SCIence marks 
to those attamed In other subjects probably varies to .. 
cortam extent m ddferent Forms; but ID 8VCrJ" Form a boy 
would galD very coDBlderably by havmg really dIBtmgD1Bhea 
bJ.maelf In the BOlence work 

At DulWlch College, the cil ... iflcatIon for sCIence }S 
.ntIrely .ndependent Prlzco are awarded m each ctas. at 
the annual e:xammabon. In the award of exlnblboDB 200 
mark. are 88S1gn.d to sCIence .. ag&lnst l!2O to EnglIsh, 
220 to LatIn. 100 to each modern langnage,l50 to elemen
tary mathemabco. and 300 to the htgher mathemabco 

At Cheltenham Colloge. in the ClasBlcal Department, 
7 per cent m marks of the belf year. m examlDatIon 12t 
per cent • 1D the Military Department not qUlte 20 per cent. 

At the Manch .. ter Grammar School a boy's p ... t.on 
In the SCIence forms, and Jus prospects of promotIon, 
d"1'end almost entIrely on hI. .00eotrlic atlammento The 
SCIence and MathematIcal forma are regard.d as equal,to 
the htghest cta.slcal form. 

At Taunton College School It is the d ..... to g.ve ."""tIT 
the same value m school marks to amenee, mathemat....cs 
and langnage. 

In U nlv.r.lty College School, "the foremost 'place .n tho 
" Science Classes 18 Bought for Wlth the Ame mterest and 
" mtgorn .. s whIch attena the struggle for correspondmg 
rr dlstmci:loDm thetradltlonaJ. andmoregenera11yestabhshed 
" suhJecte of .chool educabon" [Appenchx III, p. 119]. 

§ 7.-METHODS OF TEACHING AS REGARDS ORAL DEMONtlTRATlON, BOOK WORK, 
AND PRACTICAL WORK. 

Th. Comm,..lon... WIll gather from the answers to 
questIons 10 and II, that more book work 1D SCI.nce 
teaclnng •• pracbcally dead m all those pubho and first 
l[1'6de aohoola from which returns have been received, but; 
I thmk I .hall not b. wrong.n stabng that tins 
OPlDlOn •• to be gathered m a muoh more deJlwte way 
from actual m.peebon of the Bohoola than from the 
Hturna. 

hom Chmt'. Hosp.tal we are told ".there IB no doubt that 
n. • • • oral teaclung by a ~d teacher ,. r.. more 
.. et!'ect1ve than any book can be,' at Rugby and many other 
.. boole book work I. stated to b. nn1y" aupplmnentary » to 
a lesson. at Rossalllt 11 CI' eubsldluy J" at Chfton the boys 
...... ganoraJly e;rpected to read oertam portIons of the 
U 'text-baok lD use as preparatlon for each lesson," at 
Winchester the hook IB abobshed altogether for the lower 
01 ..... I at We1llugton College books are not nsed mOle 
than tWIce or three bm ... n a term I and at Marlborough 
ilia JlC8I8SB1on and ,use of taxt.-books II not ooinpulsory, 

84184. 

except 1D the IDlddle wvunon. A and B of the Modern 
School. 

TIns bmng so. we come to oral demonstratIon and 
pracbca1 work. In ochools where there .. no opportumty 
for praetlcal work. I find the leetur. system thought .. 
great deal 01; but. at the aameclDle. Itlnnk th ....... V1den .. 
that where there are opportuDltIea for I'racbcal work. the 
more de"e1oped the practIcal work 18. and tha more perfect 
the laboratory ...... ngmn.nto. the more 18 pracbcal work p_ 
fened to oral demonstra1i1on, mnch more tune beIng allowed 
to be @lVeD to It, and om demoll8tratloD, m some CUM, 
altogether dIBpensed WIth .n the case of volnntecro for 
laboratory practIce. Althougb I am aware that these 
eIreQlDltan... anse, to .. cert81n extent, from the local 
teachlOg oond1lilons. still we mnst assume that they would 
not be pemutted 11 It were not agreed among the teachers 
that BUcb proceechngs were educatIonally eound 

The follOwmg table shows the re1atlve proportIon of oral 
dmnonstratIon and book work m the 1essons. and the 8ubJectB 
winch are taught practIcally m the vanoUB ochoola ,-

E 
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.; 
CoJlegeorSchooL 

Oral Teaching and DemonstrabOD. I Book Work. 

Rugby 

'Jbfton 

Mariborougb • 

W'mchl!fller -: 

Wl\8tDunOtA!1: -

Ch~Itenhom. -

Wellington : 

RoosaIl 

Charterhouse

Christ'. :e:oap.ttal 

• All Praobcal ..... 10 in the labol'lll<lry I. 
dODS anllraly out of IChoo~ tho 
tune devotee! to 11 bemg from 8 
to B! honn in 0I0h week The 
tune spent 1D n!lluIsr .ehooll.euona 
is about one half of IIllI 

- All • Supplementary • llotauy 1D 1 ... 0110. che1ll1Btry 1U labo
ratory 

llotauy m I .... "". botonlcal and geo
logtcal ezpedlbODl, chemistry. 

- - ~ when not .atechetlcal, .". .. ou- Preporato1!1 or B11pplemen
p.ed Wlth workmg out exampl.. tB1!1. 

• A~pr~t1ons. _ _ 

• { AU ill lower 0186881 
Part 1U upper elau .. 

- AD _ _ 

- From one fourth to one La!f 

- Two t1urda 

Preparuto1!1 -

: ~srt;" DP~ cIaaaea- : } 
_ Preparatory and supple. 

mentB1!1. 
- V~~=:.ubje<!t and 

- Supplement.ry _ 

NIL. 

Nil. 

Botaoy, e1eotnclty. chemistry in 
1_ 

Electrical 1D .... rem .. '" in 1_ 
chf!1Dlltry 111 laboratory (yolulI
tB1!1). - :r.e: ~o:~ oral aud Bnbauhar,y to IectMea • Chmmatry III the IaboralOry 

• All - - - - Supplementa1!1 - _ 1m. 

• Chemistry, one half, _ philo
sophY. three rourtbo. elemenllU:y 
mechames" and examples are Bet 
to he "orked from bocks. 

ChelllJSlry, .. e half; .,... 
tural pMosophy, ana 
fourth ,lupplementB1!1and 
to oupply problema and 
_plea 

- Preparatory at home 

Chemuotry III laboratory. 

'r.:untoll Coll~g.Sohool or phymolOI!T. all. of botany. 
ODe. half i of cheuustry, for the 
Upper Sehool, ooe tlurd I 4.r 
the Middle School, all I of 
~CB,alI. 

• ChemIstry III laboratory. Also, Wltll 
••• lecti .... , ExperimeDblIPhYJI.., 
PhYSlology, and Botaoy 

Botany ,half of each I""""" employed 
m dlssectioua, achedule WTltm" 
.D<I cllBB1lIcatton I che1D11l1ry 1U 

Out of ochoal lIB an _ 
ance to notes taken at 
the loot ...... 

DmW1ch ~on.!W _ Each Df the c1aBses recelves two 
I ....... per week Of-Bll hour or 
Bll hour and a qosrter e .. h. A 
course of eveDlUg 1ectures (geu ... 
rally four or live leet .... ) on 
some branch of BClenee 1B also 
gI_ m eaoh term. Attend .... 
at these lectures 1B yolUDIIU:y 
They .... open to all bcye. 
whether paplla 111 any of Ih. 
seIence cIasees or not. 

Book work is got up dD1'1l1I! 
the ff prepamtJOD ttme,: 
whlch, for the more 
advanced puptls, amountl 
to about two bo1U'l for 
oheunstry and OD' hour 
and • half fot phy ..... 

laboratory -

Ch.muBtry 111 laboratory. one hour" 
week IfJt advanced pupils, tw"O 
h .... ; ont of orw"""1 sehool 
h ...... 

Ph,.., .. in laboratory, dntmg the 
school tuDe JIBB1f!11Od to the Sol .... 
1 ... 011. 

UUl ....... ty 
School 

College In chetmstry and chenncal phYSlC$, Preparatory at home 
the subJects .... explatned solely 

- Chemtslrym laboratory, JIOOC111.P'I"Jed 
by oraI teeclnDg; 80<1 ...... OI1A1Iy 
there '" .addod 811eh further de
monstraaou lIB IS CODIldered fie .. 
......,. to 8Jlpplemenl tho expo
nmeolS mede by lb. boy. them
.. I... [A laboratory for ph"... 
bee beeu recenUy CCDltrUeted lD 
the ..... 1nliIduJ& ] 

by :me&DB of oral toachlDg and 
demomtratlOD, no portIOn of any 

:::k" b"*f.ev:~r=~ 
oIud .. the ""1'-'" of thooe 
po_us of ... ence "luch the 
boye are expected by the UUl' 
vem.bea to know, but whreh are 
not capable of expenmentat 
proof in the elau rooms of & 
school. All the subjects •• -
1'bymca and mechamcs are ex· 
pWned by means of oral teaeh. 
wg and detDOIl8trauou, no books 
bemg need. The Ieeso:Ds ..... 
a1tenultely devoted to expel>-
mental demonsmmono of generol 
p'nnClpIee and to the workmg of 
illasb'atlve e%.ercJEie8 and pro-. 
bleme: Ott, 01' deduetJODS from, 
theoeprinClPles. 

King's College School Physical ~. 0IlB half -

HScl.~ G_ All, WIth 'V"'1"" _ptions 

ODe half -



§ B.-TESTS OF PROGRESS 

[nt.rmetAat. Ema.lllnatioM. 
The teste of progress adopted at the s.veral schools may 

b. claosed under the followmg heads, VIZ :-
I An oral ex&llllllatton after each lesson or lectur., 
2 A Wl'ltten .nmmatJOn after each lesson or lecture 
3 An enmmatlon of note books. 
4 IntermedIate .nmmatJon •• 

At the Manchester Grammar School the first method IS 
adopted. , 

At the c.ty of London School and KiJ\g's Oolleg. 
School the first and third methods .... adopted, ",th the 
adchtton of tho followmg teste m the ..... of the c.,. of 
London School .-For ~'home work" the boys have to 
wnte anowers to certaro questtons on the subJects treated 
of m ths lectlJre Th ... answers are brought on the next 
I .. son day. In tho Lower Sobool the boys have to brmg 
drawmgs of the apparatus and experim.nts .hown at the 
lectlJre. Boys who take an mterest 111 the subJect .... 
.nc01ll'8of!ed to remam after tho les.on to roomv" extra 
motruction, and to try the e"perunents for thODlSelv .. 

At Clmst's Hosp.ta1 the second a¥ third methods .... 
adopted, the latter for the chemIStry cl .... 

At Umv,,,,"ty College School the first and third method. 
..... adopted, together Wlth monthly mtermechate examm ... 
tIona 

At Eton, a part of each le.son ••• pent m putttng 
quemon. on the preVIOUS le.son Notebooks or aba_ 
of lessons are looked over and marked once a week. Once 
.n three or four weeks there UI a Wl'ltten exammatton, three 
tIm .... y."', by a paper on the work of the school ttm. 

At ClIfton College and Welhngtcn College there IS an 
e"&mInatlon of note books and there are also, mterm.dIate 
exanun&t1ons OVelY. three weeks 01' 80 

At St P.ter', College, Westtmnoter, there .... weekly 
exannnations 

At Marlborough College, questions are put, and when a 
boy answer. badly, h,s Dote book,1I exammed, and, If 11)
.uJliclent, IS filled up out of .ohoo~ or re-Wl'ltten Ex&mI
natIOn ..... held .t the end of the Term , 

At Cheltenham College and Taunton College School th~ 
exa.mlnatIons are monthly i 

At Rugby School, Wmchoster College, and CiuJrterbouae 
Sohool there are frequent examInatIons dunng the term. 

At Harr<l'Iy, the note books are eX8mIoed once .. week, or 
oftener 

At Dulwloh College there are Wl'ltten exammatIon. two 
or three times each Term, by the Teacher, who looks over 
and oorrects the boY'" note-books from ttme to tIme 

I append som. of the mtermedIate exammatlon papers 
handed to m. at ClIfton (wher. tlus method of testIng 11 
oam.d out In a most ooml'lete manner), together WIth .om. 
of ~k:s=m ... ,,;:;:a.!:\~iX:~;,. in three week. the 
teacher •• ts and looks over the papers on Iu. own subJects 
TIn. UI conOldered n .... sary.. a mean. of showmg Ium 
where hIB teachmg I. suooessful, and where and how It 18 
fwbng Th ••• papers WIth the marks and reporta all p ... 
through the hanasofthe Head Masterwhenth~ have been 
looked over by the Master, before hetng gIven back to the 
noys. 

Tonnt1MJl EIM .... IJhOll8 
Th ... ex&mInatlons, wluoh take plao. at the end of term 

or ha!f yearly,... generally oonducted by .ndependent 
ezallllDers 

At Eton, a generaly .... ly exammatIon (" tnal. ") i. held 
for deCIdmg pi.... m the .. hool, and .. paper on the 
100entlfio work of the ochool tor th.t year UI set. 

At Harrow, the termInal exanunatJOnl 1D BOIenoo .", 
conducted bf the teacher, but, onoo a year, there UI an 
examInatIon In the work of the year for two pm.es gIVen by 
tho Head Master ThIS •• oonduoted by an mdependent 
OX8mIner (generallY from Oxford or Cimbrldge) 

At DulWlch College Tel'llllnal EnmInattona .... held at 
tho end of the PInt and Third Torma. There UI also an 
Annual ExammatIon, oonduoted by an Independent Exa
UIInor Th. Ord .. of M .... t and the award of PnR. are 
determIned by a oombmatlon, In equaljroportJons, of the 
marks •• BlgIIed by the Exammer, lUI ~080 gamed by 
aohool-work m the prevtOUB ha1l-year. 

It UI stated th.t at RoesaIl a Wl'ltten exanunatlon, 
uoually oonduoted by an outsider, .. generally accompanIOd 
by " unsatJsI'actorr reaulta!' ' 

At Chfton. at the end of the summer term, wluch OOID

P!otes ~ oohooi year, the work •• exanuned by an ImmIlner 
hom on. of the Um ..... tJ.. At ~e end of oach of the 
other two tenus, tho mastere OX8mIno and report upon 
each other'. work, .t bemlr .. rule that, wh .... It oan b. 
aVOIded, no one exammee his own work.. "" 

SPJCCIMBN8 OP INTERKEDIATB AND TBRMlliAL 
EXAMINATION PAPERS 

CLIFTON COLLBGB 

INTEI1.Ml1.nIATB EU.MINATIoN.-li'ebruary 13th, 1871. 

BOTANY. 

III. A. and III. /J To b. wntten on .epfJf'ate pap ... 

1. What UI the" recel'tae1e" 1 Sketcb and describe Ito 
form m the geramum and strawberry. I, 

2 GlVe the meanmgs of theee words, penanlh, poly-. 
I ,epalous, aestStlahon, mgma, dsstracttle c~e. 

3 Deecnbe the otruoture of the stamen, and show how' 
Its parte correspond WIth those of the orchnary green lear. 

4 In- what way are the doral leaves of the .weet pea 
arranged m the bud 1 

6 What form. of the calyx .... found m the dandelIon, 

d"6ay'sk.~fo=3~e ~ome of the cblef v .... etJeo of tho 
reguhJr gamopeta1ou. corolla. 

!NTBaMBDIATB EUIIIlNATION.-February 27th, 1871 • 

BOTANY; III ••• and /J. 
Half of the tIme allotted for the examinatIon 11 'eXpected 

to be gIven to tins paper. 
1 G,V. a JDlnute account of the V1Il'IOUS parte of II 1_, 

and refer each on. to .t. correo.gonchng pomon In tho 
ordmary green leaf 

2 How many stamen ..... found In these plants .-Wall
flower, dead nettle, S1JJeet pea r 

3 What do these term. mee.n· Monatie/a>iious, doatielpiious, 
polyade/piious r GIve examples. _ 

4 Write down the terms apphed to the anther m the 
folloWIng condibone.- _ 

(A.) Fdament adhermg along the whole length of the 
Uback" 

(/J) Fllament extenchng ouly to the b ... of the 10bOfj. 
('Y.) Apex of filament attached to a BlDgle pomt only. 

5 How does the pollen e.cape from the anther 1 
6 D.BOI'Ibe the structure of the plshl in the pea Dis

tmgulSh clearly hetween Its two .utlJr .. , and comp.... It 
",th a fobage leaf 

TERMINAL EUMINATION.-Eaater, 1871. 
BOTANY IlIA & /J -JuDlor School, IVA & /J., I~I. 

EflJatn''''''' Rev. G. Mae1oolue, LL.D. 
1. What 18 meant by the word "8Up .... or," Wlth reference 

to the calyx and ovary 1 GIve examples of a aupmor and 
an tnfenor ovary 

2. D ..... b. the petals, the' stamens, and the, frwt In a 
Cructf~ plant 

3 GIve, very briefly, the meanmgo of th .. e words :-

Papwonaceon. Syncarpous Achene 
Eplcalyx I Intra_ I Pom. 

Polyadelphous DehIScence Cone 
4 What UI remarkabl. about the calyx, corolla, and 

anthers m tho dandebon or thUlti. f 
6 ~ow how thes.threefrmts<Wrer, Strawberry, hlaok

berry, and mulberry. 
6 Deocnbe the frmt call.d a .. legum.... Show how It 

resembles an ordmary leaf, and oontrast .t WIth the 
•• follicle.» • ~ 

7 Name the pnnmpal forms of ce11a and veo.e1o. 
8 DI8bngDUlh between tho> exogenous, endogenous, and 

8OI'Og.nous stem GIve examples. 
9 What actIon have plants npun th. atmosphere 7 
CandIdate. are not expected to write upon mo", than 8lX 

questIons, and a few good answere Wlll _ more marks 
then a larger quantity of InferIor ones. 

INTBaMBDIA.TB EUMINATION.-October 20th, 1873-

CHEMISTRY 

VI , V.,_ Fir. $'et be""" V. 
I How would you make mtno aetd r Calculate the 

weight of mtnc aCId obtamahle from 20 onn_ of mtre. 
K=39 1 

2 Om. the formnl ... for nitno anhYclnde ;"'d Dlnua 
anhyclnde, and sho .. the actIOD of water upon them. 

3 Om. equatIon. showmg the _on of heat on ammo
Dlum Dltnte and ammonIUm mtrate. 

4. Deacnbe the propertIes of nnno OXIde, and the proee88 
by winch It UI uaually mad.. " \, • • _ , 

Ell 
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fir" Set, M.brn. 
1. D ...... be, as lullyas you ..... the process forestimalmg 

the carbon .... d bydrogen ,n beozOlC IICld, CfH.O~. 
2. On8 hundred parts of an organic compound contaIn 

carbon 63 15, ,hydrogen 3 17, oxygen 33' 68. Find the 
formula ..... umtng Its molecular weIght = 190 

3. Explam the processee both of expenment .... d .... on
mg by whlcb yo'! would establISh the formula C.H,O. for 
• eetI, IJCld. 

Second Set Clantcal,l1nd Second Set Modem. 
1 Deecnbe fully, witb equations, the preparatIon and 

propertI .. of bydrogen mtrate (nltnclJCld) 
2 CompltJte tbe followmg equatIons, addutg the name 

to.....n formula·
Zn+IIHC1:::: 
F.+H~SO.= 
3Cn+ljHNO.+2HNO.= 
Co+HJlSO, +H.SO.= 
NH.Nu. beated= 
NH.NO. heated =:: 

3. GJve the names aud formul ... of aJl the o,<.d .. of nitro
gen, a.ud d"CI'lbe th. propertt •• of one of them. 

Third Set, belotD Fi/th Clomcal 
1. Compo.,tIon olthe &1l', a.ud the ""tIon of anImal. and 

plants upon It. 
2 G,ve three way. 01 prepanng oxygen gas. 
3. Deecnb. tbe action of aodlUm upon water. 
4. Put Into wordB ,-

K, Na, P, H.O, ~O .. Fo.O" SO, 

Th.rd Set, Modern 
1. DeSCl'lb. the preparatIon a.ud propertl" of mmc 1JCld. 
2 3Cu+8HNO.=3Cn(NO.l.+4H.0+2NO. Read 

tbl., gIve molecular wetghts of each substance, and the 
whole relative weights 

3. How much NO WIll 100 lb. Cll gIve1 
4. Name tbe follOWIng substancee :-HOI, ZnSO., 

KHSO •• KHO, HaPO •• N.O •• 

F ..... th Set. Modem. 
1 When phosphorus i. buroed in a bell';}&r stanchng on 

a vessel of water, what bapPbn., and why? 
2. What IS the coml'OBlt.on of the ""'. and what IS the 

&Cbon of plants and 8Dlmal. OD It? 
• 3. If sulphuriC acul (hydrogen sulphate) IS put lOto a 
tlask conte.Jnmg zmc 'Ind water. what gas IS formed .... d 
what are the properties of th18 gas 1 \ ~ 

4. Put Into words ,-
Zn, P, K, Na. H,O, P.O,. MnO .. H.SO •• 

PHYSICS. 

VI., V, and l.ot Set IVthl.} 1-6 
I and II Modems. 
2ad Set lVtAs. 1-4 

1. What Ismeent hythe co-eIIIcnent ofbn .... oxcanBionl' 
?ffi:::~t:he 1m.... lind tbe BUperfill18J snd CD:r 00-

11. GIve some metan ... where the expa.uBlon of metals by 
heat h .. to be allowed for 

3. Dxplatn how the fixed points are determmed for a 
th ... mometer. Fmd a furmula for changmg temperaturee 
... koned on the """ttgrade soale to the corresponding tern
p ... aturee on the FalueDh .. t scale. Flnd what temperatum 
on centigrade scale ,s equal to 68 on FaJuenbelt. 

1 What co_ons and p!eC8UtIons mast be appbed to 
get the true temperature from the _droll" of a thermo-
meter • 

5. DlBtmgwsb between oonduclton sod convectIon of 
heat Descnbe some mea.us of determunng the relatIve 
condnetmty of metals . 

6. Descnbe fully the prinCIple of Dulong and PoUt's 
method for deternumng the abBOlute chlatstIon of merour:r. 

Thard Set. belotD 51.\. CItwacal. 
~t Prove the expano!on of hC)U1ds, sobdB, snd gases b1 

2 &phjn the drlI'erence between FshrenbeJt, Cenlagrade, 
mamnum, Blld muwnum thormometers 

3 When a bar of uon and copper .... nvoted together 
and then heated, whet happene, .... d why 7 

4. D ....... be sn1 &J>l>lu:atlons of the nneqnsl expsnaion of 
metals by heat. 

Modm& SlIle, Thard 8.,. 
1. Define the term foroe-give .. bst of the pnnClpai 

foroea. and descnbe an expenment to l/JuIIrate the mutual 
converttbdl!J of several of them. 

2 IlJnBtrate lO_ 
a &plam whet 18 m .. nt b,. the resultant of two or more 

forces; and gtve .. W8j!l'am mOWlhll tho magmtud. and 
IhreetIon of two forces of 41b .. snd (Iho. actIng on .. pOlO' 
at nght auglee to .... h other • 

Fotort4 Set, Modem. 
h~;o~~plain what 11 meant by" gI'llVltatlon .. and .. co-

ot: ... Vow do sohas, Ilqwds, snd pllee durer from .... h 

3 Water find. Its own level. ExplaIn tb18. 
4 What IS meant by specdia graVIty f How do ,.OU tlnd 

.pecific graVIty of liqUId. 7 

lNTBIIMeDIAT. EXAIIJNATlON.-November 10th, 1873. 

You are requested to diVIde yonr tune as evenly III pOI
.,ble between the two snbJeotB Of enuunatlon. 

CUBMI8TJlV 

Fir" Morl ..... Set. 
1. DOICI'lbe the prepsratIon and propertt .. 01 marlh gas, 

Bnd gIve It. grepll1C formula 
~ Deecnbe the preparatton of common alcohol, Bnd gtve 

equations shOWIng the actIOn of potaB8lum, lulphunc "",d, 
and acetlc IJCld upon It. 

3 Name the compound CHCI .. C.H,H, 

C.H,}O C,H,} C,H,} C,H'}ZII' 
C,H, ' • H N, C.H, N, C,H, 

H C.H, 
and desCI'Iho an,. one of them. 

VI., V ,jirIt .. t helotD V., and Seoond Set, Modom. 
1 How much ammonia by weight and volume would he 

cJl~3t ~om. 20 gI'llDlB of ammomnm chlondel N = 14, 

2. Name and cI888Ify tb. follOWlhg COtnllOund. :-KHO, 
H,Sg~. NaCI. ZnSO., FeCI.. HCI, HNO •• NaHO, 
NH.IiO. and gIve .. general equotwn mOWlug the BCtlon 
of a metallic OXIde on an amd. 

3. Exylam fully why ""Iutton of a.ntmonta i. 'apposed 
to "ontom the hydrste of ammonIUm 

Second Set C/aaBlcal, No •• 2 and 3' of the foregoing, and 
4. How '," ammonta msde P G,ve the equatIon Wlth 

weIght. to 'onnul .. (C~ = 40). 

Th ... d S.I btlOflJ Flflb. 
Fir" NO querlwnl .a ... as Modem Fourth Sel 

3. Put Into worda -H,CO., CaCl,. Cao, HCI, CaCO. 
C+O.=CO, 

4. G,ve the lIYJDbols of-ealctnm, sodIUm carbonate, 
potassIum J)ltrate (saltpetre), n1tnc acuI, suJpbunc &8ld. 

Third Sd Modem. 
I. Define the tenus acuI, salt, base. Write down liD 

eqnstIon showmg thetr mutoal relation. 
2 ClasSIfy SO .. NH.CI, HaPO., KHO. 
3 The Prevaratton and propertIeo of chlond •• 
of Reacf"';d lI'VO moJecuJar snd whole wmgbtoo of 

2(NH.)Cl + Cao = CaC!, + H,O + 2NH •• 
5. How much NH~ WIll 160' 5lbe. NH.CI give" H =1, 

N= 14, CI=35'0, Ca = 40. 

Fourtlt Moderft Set. 
1. How is carbon dloxtde (carbonic &8ld1 ~ 7 
2 Bow IS carbon wow. dJalmgwshfd boUt hydrogen, 

oxygea. and mfirogen 1 
3 Put Jnto words,-NH" B,CO" c..cJ .. H,SO .. 

HNO., Cao, NH.C1. 
4. Put mto cheuw:al formuJe-oodmm, rodJum cbIonde, 

IOdmm carbonate, potassmm _ (saltpetre), BDQlIOo 

mum. 

PlInr"". 

VI~ V:. tmd!lf Set IVtAs.} " 3 tmd _. t- ot'-
1. tmd II. ModeI'M .., > •• ..,. - -" 
21Ul Sd IVtAs. 4, 5, 6, and ..,., other. ' 
L State the/A .. of BoJIe and Gay La-. AN 1h"1 

stru:tIy true ID aJl ...... , 
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2, 20 htr .. of IlU' &1'8 mouured off at zero and under • 
pr ... ure of 760 m m of mercury, lind the volllllll' of the 
air (I) when the p .... ure III reduoed to 570 m m. of mer
oury, (2) when the temperature ,. rauoed to 91·. The 
co-efficient of ."parunon for IlU' may b. take ..... ..ts or 
-ooJ66 

3 When l8 a vapour .ald to be at Ita maxunum tmSlon 7 
D .. rnbe .ome arrangement. for determunng the IJl&lO
mum tensIon of aqueous vapour at dliferent temperatures 

4 D .. cnb. the dUferent way. III whwh a body may b. 
changed tnto .. '!>apour. Show that heat dll&pp ..... when 
the ch .... ge take. place. , 

6 What CIrCUmstances alfect the boumg pomt of ,. 
hquldl • 

6 (hve .ome of the laws of evaporation. 

Fourth Modern Set. 
1, Give ~roofs of tbe pr .. sure of the air 
:I De_be the common barometer, and state how and 

why It can be u.ed to m8B8Ure the height of mount .. n •• 
3. What I. tbe con.tructlon of the common pump 7 On 

what do .. Ita action depend 1 What IS the greatest length 
from the lowest valv. to the ourf... of the water In the 
wen, and why 1 Wh..t would the length be If you W ... 
pumplDg mercury 7 ' 

Thord Set bel.., 1!ifth 
1. How ,. heat propagated In •• hds, hqUlds, and ga ... P 
2. D .. cr,be experunenta to prove th..t BOme bod, .. con

duct heat better than othera, 
3. Prove that .adIant heat III given out equally from aU 

.,d .. of .. body, that It travela In atr&lght hn .. , and I. not 
affected by the ... It p ..... through 

111 Set, Modern 
1. A atone dropped mto "well tak .. 4 seconds faJlmg; 

how deep II the weu, and With what veloCity does the .tone 
.trlke the water 1 -

2. How IS work meaaured? Deline ho .... pow.. Of 
ho~ many hor.e-power IS an engme wluch hfta 90,000 Iba 
to ,. height of 66 feet m 15 mmuteB P 

8 D .. onb. and draw the three lands of levers, giVIng a 
tannhar example of each land, 

4 (a) In tho 1st kmd of lev.., If the power .. 15 lb. , 
power arm 8 In., wOlght arm 3 In , lind the w .. ght 

(6) If the lever III I ft 4 in long, the power 4 lb. ,and 
weight 12 lb., where must the fulcrum be placed 1 

hlTBRMBnlATII EXAMINATION -December lst, 1873. 

CUBMIBTRY • .. 

1!ir.1 Modern A.ny four que." ..... 
1. C .. tetratonuc. Show that no compound of C and 

H can contalD more H than .. represented by the formula 
c.H •• + •. 

2 Let c.H;.+.O b. tha formula of aprunary alcohol 
Wnte the formula of the corresponding aldehyd and seul. 

8. Complete thOle equation., With name to .... h fQl'o 
mula.-

N {gbH'+2~}0= 
C.H,I+NH

f
= ~ 

C.H,NH.H + KHO = 
4. Describe the preparation and propertl .. ot _c acid, 

WIth equation. 
5 How 18 ethylene obt .. ned' How may It be con'f'etted 

into common alcohol. G,VS the formulle of glycollic and 
01. &Olda. 

VI.-V., .adllr" Sd belmo V. 
S...,.a Sd Modmi. 

1. How many pound. of chlorm8 can be obtMned £rom 
150 lha of oommon oaltT Na = 23 

2. Wrtte down the .... gbta and volume. representee! by 
th ... formul .. ,-(,,'1, (,,'1 .. HCI, H.O, NH., 0, .... ummg 
that H .toad. for 1 ht.. of hydrogen, WOIg)Jmg, 1 orlth 
( 0896 grMD.). , 

3. Wby d ... chlorlD. bleach f 

SOC/lIIIl S.I belmo Fifth 
1. How t. ohlorin. made T To wh .. t nOM .. ,t appl1l>d' 
II Complete these equatlona, With Weight. and DaDlOB to 

.... h formula. (Mu = M.) 

Nam + 1I.\SO" = 
2N.m + t:.t .. sul. = 
2NaCl +211,80. + MnO, = 
MnO, .. 4HCI= 

Fourth Set Modern aad Third Set beW Fifth. 
1 What take. pi .... when ';'Iphur ,. heated till it bous1 
:I What""" the propem .. of snlphurdl-o .. de1 
3 Put mt. words -Na,SO .. Nam, FeS, FeSO •• SO .. 

S + o. == SO., KI + CI = KCI + I 
4 Give symbols of ehlonDs,. bromme, Iodme, fluorine i 

and formula> of copper .ulplude, calCium sulphate, .UVIlto 
chloflde, potasSIum OXIde. 

111. Modern. 

1 Preparatloll and propertl" of hydrochlono &Old 
2. CaF.+H,SO.""eaSO.+2HF. Read and gIve 

wOlghts and classIfy 
3 How much CaF. WIll give 100 lbe HF 7 
4 From what sources are bromme and ,odme obtMned 1 

(hvs propert ... of IodIDe 
5. Name HCIO, HClO .. HClO .. HClO. 

PaYSICS. 

r;,I;.;/',/:,lt~,!:/ 1r~;'" } any 1_ 01 first 8WJ 

S.com! Set IVtA , 7, 8, om! any two other. 
I. Descnbe D&Dlell's hygrometer,' and the method of 

usmg It. Wh..t are ,ta defects, and how have they been 
remed,.d? 

2 Give an account of the spherOIdal state 
3 (hve t~e lawe of fusion Why does a mixture of S11It 

and pounded Ice produce oold? 
" Define the specUic heat of .. substan0e-6lb. of boron 

at 100 are nuxed With 1 Ib of water at 10, the speCific heat of 
the boron,. i, what will be the temperature 0{themlXture1 

5 Descnbe Bunsen' .... caIoruneter. 
& DesCrIbe some expenment to show that the &peemc 

heat of ddferent bod ... vanes. 
7. Mentton 80me good and some bad conductor. of heat. 

What are the us.s of bad conductors 7 
8. How may you tell wluch of two b..... of metaJ. I. the 

better conductor 1 What IS .. safety lamp 7 

Fourth Modern, om! ThlTd Set ~el.., V.' 
A.ny three gutStlOflS (but fIOt more) 

1. Two tm vess.ls-one of wluch bas tho outSlds dull 
and black and the other pobshed and bnght--1J.re filled 
WIth cold water, and e:<poled to the same amount of heat. 
In whICh will the water 109ner become hot, and why 1 

2 What effect ha. pr .. sure on tho boiling-pomt of .. 
hqUld 1 Bow and why can the heIght of a mountaIO ba 
found from the boiling-pomt of water 1 

3. Prove that heat oan be reflected 
(h~ !':t!'!!.meant by the sphero,daJ. state of hqwds P 

5, What are the .oure .. of heat-mecb,amcal, chenucaf, 
and phYSical 7 ' 

6. Descnb. how heat con be converted into work. 

Thtrd SeI, Modern. 
I. Descnbe the thros' systems of pulleys, and lind the 

welght'lupported by a power of 10 lb. when there are three -
pnlleya of wluoh the weight I. neglected 

~. Explam the pnnmple of the screw Give the relation 
of power to weight. If the CIrCumference of tbe clrel. 
'deacnbed by the power IS 5 ft., and the power IS 3 lb., and 
the d_co between the thr ... ~. 18 1 In~ lind the pressure 
orwel,,;ht. 

3 Th. hOlght of an inchned plane 18 8 mches, Ita length 
18 mch .. , tbe weight III 24 the • lind the power acting &long 
the plme. 

4. Explaln the action of the pendulum. Mention the 
pnnmpalla... What IS the length of the pendulnm wluch 
Vlbratea once m 3 eeconds r 

Ttr.l\MINAL ELUIlNATlON.-Cbristm ... , 1873. 
CaIlMISTBY. 

Fir" Sd Modern. 
1 D .. cnhe the proces. for the determmatIon of the 

amount of oarbon and hydrogen m an orgouuc compound 
free from nitrogen. What precaution mllli$ he taken If 
mtrogen I. also present' -

2. A'VOlatlle Org&nlC compound oontam.-

C 78'94} g ~g: ~ m 100 porta. 

Fmd the annpleat formula, and explam how you would 
00_ thm by refemng to the lpecdic graVIty of the 
vapour. 

}:8 
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3. What .... homologous ....... 1 GiVe CID8 or mMe 
""ampl... • 

4. DIlItInllwoh between metameI'1c and polyxnenc 00 .... 
pounds, .. III gtve an m.tance of each. 

I>. GIVe the formulae of common alcohol, aldebyd. and 
acetIc "",d, aDd descrIbe the,prpductton of one of them 

S. GIve the formula> of ethylamme anel _.de, and 
d ...... he the propertt .. of the former. 

7 D .. mb. starcb. and gtve lte formula and chemulal 
re.-actlona 

s.zt" aruJ Fifth aruJ Fir" Sd of FoartAs. S...".., Sd 
Modem, al80 Woo"""',, Sd. 

1 DescrIbe the method of preparmg nitrIc .... d, and gtve 
equation 

2 What IB the tesult of acting upon sulpburic IICld WIth 
(1) sine, (21 copper Oludot G,ve equattons 

3 D ...... b. the actIon Of heat npon ammonlWD mtnte 
and ammomum mtmte. Glve equa.tIon, 

~ Thd::~::::= bi!t'T'pertlea of ohIorme gao 
o. 3'ow much ammonium cbIoade (NH.Gll will furnlBh 

1~C""...llb:ti.":v~f.!:~ !rtbe ammonia fOl'Bled t 
(1 htre ofhydrogon= '$96 gram.) 

6. W",te out m worde and iw .. molecnlal' wOlghte of ,-
3 Cu+ SHNO. = 3Cu(NO.). + 2NO + 4H.0. 

How much Cu(NO, l. conld he obtained from 204 gram. 
ofOu, by the aboveequatton (Cu = 63 5). . 

7 How do you classify the mwIea P 
ClaBs.". H.l0' MnO., Ca(HO) •• KHSO •• CaCI .. 

NH.HO,N.u •• 
Wnte down three anhydndes and the correapondwg 

.... d.. , 
8. N..ue and gIve the formul .. of the ammODlum, oodtwn, 

and calCIum salta a! HCIO .. HNO., H,SO •• 

SecaruJ Sot PtM1hs. 
1. How many' compound. does oxygen 'lotm with 

nItrogen t GIve their respecttve names and formul'" 
2 From wlu.h of these olOd .. may mtrons BCId and 

mtric aCId be prepared 7 " 
3. G,ve an account of the prep ..... tlOD of mtric "",d from 

10chum mtmte Equation. 
4 Complete the folloWlDg equations ,-

CuO+2HNO.= 
Zn+H.SO!.= 
ZnO+H,Su.= 
3Cu+6HNO.+2HNO.= 
MnO.+4HGI= 

/; GIVe the formul ... of ammomaand MUmomum. How 
is ammoma made P Equatlon. 

6. How may cblonne he obtained from common folt? 
Why can It not be colleeted over mOl'CUl')' or water 1 

7 Give the process for the prllJ,laratton of hydrocblen. 
....a from COmmon salt, Wlt~ ,quation. 

T1Md S8 Mod<m. 
A.fISfIJ<f' que_ 1, 2,4, "nd 6 qf'lwn (II .... tIboo. 10 S .. oruJ 

S8 Mod..", also tile foil<Mmg • 
A Stste some of the YOaBOns for ssying that thecha.ractero 

of bromme are mtermechate between tbose of cblOnDe and 
IodIne. 

B GIve the formulae and composItion, both by wetgbt and 
volwne. of hydrochlonc and hydroflnonc "",dB; • 

C Complete the folloWIng equatIons, WIth name 1:0 each 
8Dbatance.·- l 

CaO+2HGI= 
NaHO+HCl= 
2KI+Cl.= 
2KHO+Cl.= 
6KHO+3Cl.= 

Tlurd S8 C/Q"",td atul Poarl" Sot Modmo. 
1. Name the two chief COIIBtiruents of the ... aud the 

propori:ton In wluch they...., mIXed How IS that pr0por
tIon mftwmced by the burmng of a file "" the breathmg of 
anammal? ' _ 

2. D ..... he the JDl"WD8Rl; trough and lte uses Wh, 
may oxygen and hycbolozen-bllt not dtImone-be col1ected 
in the pneUJll&tle Rough ~. ' 

3. GIve the BJlIlools and atolDlO weWtts of oarhoo, mtro
gen, oxygen, and oulphur, and name ibeoe hodiea .-H.O 
SO" NH., RNO., H.SO.. ' 

4. Define an ....a, and gIve aD example . 
5. D......w.. tho goa winch 18 pm off in -libio ....... 

1008'-
2~i4Cl+ CaO=2NH,+ CaCI,+H.O. 

6. ~ th_ ozitiaa,-CO •• Fe,O .. MnO .. SO • 
NasO,CaO. 

7 Descrihe chloriae. 
8 How may carbon chollld. be ptepared? WbM testa 

may be IJ8ed for" _bonate' 

PaYllca. 
n, Yo, Porot 88 qf Jbarl1III. 

PirBt alld S",oruJ Sd. Modmo. 
1. D....,he what 0CCUl'8 when water at O"C .. gnduan, 

heated 1:0 about 8°C. 
2 What precaution. mnat be taken .n mng a thorm .. 

meter for dOtermJrung tbe boIhnl pomt of a hqUld r 
3. Amongst I.hd bodl .. wh.ch ""' tbe beat condu.tora f 

GIve some maten ... abOWlDI that JIIIII8II are almost deatltute 
of oonduetlng power. 

4. 100 eublO .ncb.. of air are meaoured at 0" and 
700 m m pressure. What would be the volume at 15°C 
aDd749m.m f 

6. Descnbe 80m. ,ood way of ventilating a room. 
6. Equal weight. of mercury and water are e.pOled over 

the same souree of heat. Wluch of the two will bave the 
IIIgher temperatl1re at tho end of, eay, ten mlnute8, and 
wh}'f 

7 Stete the law of Dnlong and Petit What .... nm,.. 
aten... In1Iuence tbe results In detormlDmg the specUlo 
lreat of a Benes of Bohdo f 

8 Under what OII'COIIIBtIIncea is. vapour at Itt mBllI. 
mum tenllon f How "",y the toDSlon of a vspour b. 
detemnnedf 

9. Desenbe some form of ealomneter, and tbe method of ' 
usinl'!. 

S.coruJ Sot b.//JfII Fifth 
1 How is a mercunal therlDometer mad. and gra

duatedr 
2. i:ress 4°C. on J!abrenbett'. acaIe, and 100" F. on tbe 

oentl e acaIe 
3. escnbe some form of compensettng pendulum. 
4 What sort of bod.es are the best conductore of hest? 

GIve three examples each of good Slid bad coudnctore 
among eohd bodtea 

5, What IB meant by" convecttOD 1" Ezp\a.m the trade
'wmde 

6 Why .. m"""''1better IUlted for:6lhng atbermometer 
than eIther alcohol or water f 

7. What IB meant by latent heat r when ether IB dropped 
!pan the bulb of a thermometer the mereury I.nk.. Why 7 
&p\a.m thJB fully. 

III 8d b.lMD Y C/Q ... al 
1. How do yon know that heat .. not matter r What 

do you beh •• e It to he 1 
2 How .... ould yon fill a thermometer WIth m""'ury7 
3. How do you know that " bar of metal expando 7 

Mention Inatanoes where tho .zpansion h .. to be anowed 
for. 
. 4. lbpl&in the meamng of the term opecdlc heat. What 
subatence baa a great speedle heat P , 

S. What II latent boat 7 What ... ould bappell 1/ the 
latent heat of water was very smoll 7 

6. Prove that boiling poillt of water dq>enda on tho 

G"""" What would yaa do II 'you ....... at tho top of a 
h maontsm, and wanted water at 100"0.1 

D18tlngwBh between condnetlon and oonYOCllotr, IJIVIIlg 
azpernnents .. abow wbat 'faa mean by 0SAlh. 

II What ...... some of the U80II of bad' eonduclmll P 
9 WtIl co1l'ee keep bot IoDler ID almght or- bJaclJ.oud 

pot 7 GIve ..... ns for your answer 
10 Desenhe tha cWforent wayo 10 which heIR .... be 

produced. 

IV. ClaMkttl 
1 &p\auI wbN yon man by _, _on, ....w.nty. 

What dO 'fou man by the velocity at any pm m_t 01 
a tram COUIIJl8 1:0 • IllAtton f 

2. DefuIe force, and aee your defbntwn .. prove tbN 
f_ .. ezerted,-

(I l When a .....,keter play" a bolL 
(n.) When a hoy (aile down. 

(UI.) When apl .. med for. 
3 Give an _iii of the force of cohemon, and pomt 

out how It ddlezs from the force of graVIty. 
4. How ..... you lind tho ...- of grant)' of •• beet of DOD' Where would lte "g be " It _ (l) romuI, (2) 

"T" define eohde, hquuIs, and gaoo... 
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6. PrO'V8 that watel: presao. m all dJzectwns, and draw 
and fully de ..... b. Bramah!. pr .... 

7. What los. of wetght does .. aohd lull .. when wetghed 
ma!Jqwd? 

A oyhnd .. of wood, 1 foot long, of op g '75, ftoato 
upright m water How many mche. will. b. out 
of the water? 

8. What do you undetotand by the ph ....... POl'OBlty, un
p.netrability of matter 1 

III Modern 
1. DeRlle VelOCIty, momentum, foroo. In what two way. 

can forc .. b. m .... ured P 
2. Explam the ph ...... impenetrability of matter. How 

is It that mercury caD be forced through a PIece of can ••• 
3 What three thmgs must be gIVen to tell you all 

about a force? Show that fore .. may be represented by' 
str&lght Imeo 

4. Two fo ..... of'6 and 81bs act "\,on a part,cle at J'l~ht 
angle. to each other Fmd the pooltion and magnltud. of 
thmr resultant. 

6. What space will. a body faillng from reot have travelled 
over m four secondo? What will. be Ito velOCity at the end 
of the fourth s.cond? 

6. How 18 work measured 1 Is any work don. by a 
h.avy body moVlDg mth un,form v.loCIty over a perfectly 
BIDooth and fiat tabl.. What 18 the uo. of mochm .. ? 

1 Drawo.nd desenbe the tll!ell lundo of levers, and !II'V8 
praeheal mstanoo. of ... h of them 

SAnDt can r8BIst I> fa .... of 4 lb •• only, and I comproo. 
mth I> force of 31bo the ends of I> p&ll' of ntp; crackero 6 
mchoo long. Wb&t dieteDce from my hood mnst the nut 
be placed so &8 just to cr&ok? 

9 Draw the three oystem. of pu1b .. ;you have seen If 
m the first sy.tem there are 3 pulh .. , what wlIlght will be 
supported by a power of 3 lb •• ? 

10. ~t IS the law of attnwtlon d,scoverea by Newton 1 

Fourth Set. Modern. 
I " Llqmds Jlnd thmr level." Explain thIS. 
2. Explain the fact tbat when I> body IS plunged .nto I> 

hqUid It 10 .... -waght How much we'ght does It 10 •• 1 
3. A omoll bottle .s ""pable of holilmg 120 grams of 

watel:; another of exactly the s&DIe "ze will bold 1,620 
gr&lns of metcury. Fmd the .pect1ic grl>v,ty ~ tbe m .... 
oury 

4 De.Cl'lb. the common barometer If the tube were 
made twlce a. WIde m the bore would that olter the hlllght 
of the merCl1ty .,- -

5 De'Cl'lbe some experuneDt to .how that bod.es expa.nd 
dUl'erently when heated Is thlS true of a.ll bodies? 

6 Whitt ,. meant by convectIon 1 
7 If .. red hot ball IS oupported on &n Iron mpod, men

tIOn the dUl'erent ways m wluch It may lo.e It. he&t 

§ 9.-MOST EFFECTIVE FORM OF LESSON. 
A. 1:0 the form of le"oll wluch IB found'to be mo.t Master of Marlborough College considero lectures to be 

eJl'ecbve, the Heed Master. of Taunton College School and most eJl'ectIve, .0 long &8 they are of such mterest that the 
Ro •• a.ll School conolder practleal work unquesbonably to attenbon of the bor. \8 well malDt&lned upon the .ubJect 
be so The former saY8, fOl'semor boys, «We aIm at extan- wluch is beIDg taught , 
"dlDg Itm a.ll subJect. as our means and ourte&ehmgpower The Master of DulW1eh College say., "Ji!o one of thein 
.. mcre ... e, but for JUDIor boy., oraJ teaclung &nd demon- .. C&D be dlSpeDsed WIth, mthout 1IIIp&lI'l1lg the effic,ency of 
" stratton, acoompamed by frequent ellJammahons, are for «the enme system of lDBtructJ..on~)) , 
.t some tune almost exclUSIVely necessary" Suxularly, the Co'" 
Heed Master of Ro.oa.ll _tes that, next to prac1acal work, "The Head Maot1lr of Clifton llege rem .. ko that lD 
"the orol teechmg, when &Ooompan.ed by, and based UpOD, "teach.ng b~. of ordmary ab.hty who po ..... but htt]. 
" constant repetItIOn and ex8.llll1l&t1.0n "18 the most'Yaluable knowledge, It 18 Uece&S&.ry J lU the iirat place, to lecture a-

" good deal ood to Impre •• Important facts, pJ'lDClpl .. , I>nti 
At UnlverOlty College School, expOI'Ience proves that "method ... dlstmctl)' as po.slhle by illustrabv. expOl'l

pracbealle •• ono are .. the be.t form, the oDly true form; ".meDta W.thout such help, oWlDg to the gre&t want of 
u though much !eell lP'ound 18 got over by thls method, cc lIDa.gtnatlon, ma.ny boys would not dIscover theIl' own 
", yet the knowledge thus acqwred .s at once more volu- "tast .. and .uch concepboDs as they m.ght derive t\:om 
"able and more lastmg." " The b .. 1>-mde.a only ,; ~mr ;.aamg or catechebeallessoDS would be extremely 
" thoroughly .ab.factory-reoults are found to follow m the "oonfu.ed and IDdi.bnct, boo,d.. that/ good lecture. 
" case of those bOYB who have not depended on books at "greatly f..wtate the progre •• even of those boys On 
.. all. but solely on the oral I .. oon. and demonstration.. "the other hand howaver It IS at I .... t equa.lly neces.ary 
.. O.al teachlDg and demonstrabon are, mdeed, far more "to gU&l'd &galDst the p ... .;ve attitude of the learner who 
" eftecbve thoo uDuded pracbcal work, hence th"" fusIon "to merely or elueRy a lIStener to loctureo 'rhuo a good 
" rat tbls Ichool) lD the cl&8~ of pracbeal oheID\Stry" "l.cturer will olways take gr ... t P&lDS to keep ius class 
" flook.work h&S been trIed ao an expermreDt but 'mth ,1 ahve by mean. of test qu .. bon. or b)' m.lotmg 6n well
" Blgnol f&!lure. It would undouhtedl;r be the mo.t eJl'eetlve "wntten notes, or such other ';'ethod &8 mey b. mo.t 
"form of les.oD, If sxternel ex8l1Ilnero were employed, .. conveniently "pphed A good deal of the sOlenbnc ' 
II' unless, perhaps, the examtna'tlons were CB.lTled on ",vi CI JDStructJ.on whIch has Iutherto been gLven m aehoola has 
" cODet before the SCIence maatera." U fruled, comparatively, as a. means of educatIonal tralwng, 

The T.acher of 'Ph)'B1CS at the Moochooter Grammar "BImPly from the fact of the teach .. or lecturer haVIng 
Sohool Bayo, "I lind the' Socrabc' form of loo.on the .. ollowed the boyo to be -too exclUSIvely passl"e and 
f' mOlt effiolent. In tins form of lesson the informatlOn >f, recepttve II 
.. lOqUlred 10 be taught 's mther educed or bmlt Up by sme. The Head M&8tsr of Cheltenham College writ .. " Speakmg 
" of 10gieal qu.mono By.temabeally put to the bo)'B, 1I0t .. generally: the comblnabon of oral te&ehmg ~Dd demon
" on what they have &Cqwred verbally from the book or "stration ~th book-work and prac1acal wOr!< •• more 
" tho te&eher, but put to them on the "ppa.ratus, the .. eII'ec1aVIJ than mther oral teaoiung aDd demon.trabon, 
" .xpOl'lmento, or the phenomena, Or problems as they are "or book.work, or prac1acal work al .... : but much depeDdo 
.. actuelly before them. In thIS way the obBOl'VlDg and .. on the nature of the .ubJe.t and the character or goDlDS 
.. reasoDlng proce .... , and those of .... nWi. ood I,terary "of the teachsra. aud when diveroe forms are used ... 
" expombon, ..... ou1bwt.d aunultoneouBly " " Bupplementary t~ each other, ,t 18 unpoBBlble to contraot 

Th. SClenoe M&ster at Harrow ... yo ... A. f&r as It h... "th"" efti"eney .. 
.. beeD attempted, a lesson In wlucb the boyo are mad. to The Head Master of the CIty of London School .";1" 
.. repeat expenmenta wluch they have aeon performed by .. I am of the oplUlon that a combmallon oj oral te&ehing 
.. the teacher at a preVIous lessoD, or other BI1llJle "With demonatrallon, book-work and prac1aeal work will be 
" oxpenmenta, 18 found to be by fllif the most .fleetlv.. " found the most efteetlve form ~f lesson, but I am unable 

Mr Madan, ABBIstont Mastel: at Eton, ""yo, "It 18 1I0t .. to foJ'lD a comp&l'\Son, as m DO diViSion of thIS school 
.. qUite easy to oompare the oral .nBtrccbon WIth the .. j. the teaclu118'. exclus.vely oonfined to ,,"y one forw 
.. prac1aeal work. The latter IS amctly oupplementary to .. The class for pr&c1acal cD.emlBtry, of course, .hows,to 
" the former, and serves to fix m th. lDmd what haa been "th. greatest advantag'e, as .t ,. composed of the moot 
.. p1'OVlouoly shOWll. It 18 doubtful wbether praeheal work .. advaneed boys from .... h of the upper d,V1S\oDS .. 
.. by ,tse!f 18 suftiClent. Without preVlOU. oral te&ehlDg, .. •• 1l._-' Coli Soh I 
.. boy \I ,,,I to do an experiment mecbaDlcally, WithOUt The Heaa "''!''ter of ........ s Of!" 00 coUBIdero the 
" -w.mg Ito full meanmg. I>urmg laboratory work, the !!tot form to be • where the oral te&eluD~ of tho lecturer 18 
.. beyo .... advtllOd to, oonoult th ... tezt.books ood note followed by the use of the tezt.book. ' 
.. booke, ood OODstont l'Oferonoe 18 mad. to what bas been Tho H.d M&ster of WeIlmgton College IS of oplDIon 
n shown lD lecture. U that oral teochmg IICOOmpsJUed by experunents will b. Ute 

In the OlDman of the Heed M&Ster of Rngby the boot best mode, at least .. compared With book· ... ork. 
form 18 a <'Ombmatlon of eatechobcal lecture and lessoD, And tho Head M&Ster of C!mst'o HOIlpltal ... Y", "There 
Ute boyo thomael_ hIIlng often enooUl'&l!ed to ask questtons .. 18 DO doubt that .D a.ll cases oraJ teoch"'g by a good 
upon aD1 POllita not clearly understooil. And the Head "teacher 18 far 111_ ~ "'- any book can be." 

E4 
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U .. of Not. Book. 
It will b. • .. n 6:010 the .. ph.. to questIon 13. that 

although note book. are llenerallyemp!oyed for oral demon-
stratIoDB. the .... y 10 which they"" ..... d ( •• dunng or 
after the lecturel.oxammed."nd marked. v ...... co,"nder.bly. 
In almost all the ""hoola 1 have vtBlted I have m.peeted 
80me note books taken at random. and .t has not been 
difficult to ••• that the b .. t tel>chlDl{ and the best kept 
note books w .... clooely .... oclated 'l'hore 18 abundant evI
dence that a boy of average ab.ilty ean. If h. chao .... expand 
hlB rough notes mto a tolerably eonneated and methodu,.l 
.... ount of the lecture h. haa lust heard. illu.trate It Mtb 
OOpl" of aome of the more Important dJagrll.lDB, and BCC111'&te 
d ..... ptlou. of expOl'lIDente or obJeate whIch have been 
placed before Ium I have seen ouch expanded notes mad. 
by boy. of,IO. who w .... l...,.."ng botany. not .. whwh were 
model. of method and clearn.... wblle .ach dower placed 

• before them had heen draw. and coloured wonderfully well. 
and all .ta ~ named on the margm of the notes. • Tlua 

iJ almost an .ducatton 10 .to.lf, & bab.t of mental tidlD<!II 
80we from .t aa .....wy M " h .. btt.f lfODerai tld ..... 80M 
6:om good kbomto'1 work;.and altho1lllh luch ...... fully 
expanded notes entail much kbonr on the tel>ch .... It w.1l 
doubtl ... beeom •• 10 time, to b. oonlld ... d M amoDl{ the 
moat .mp_t work, and good noteo Mil he enoouraged 
by Ingher lnarlung t!l&n they always roce.VB at p .... nt 

A strong ... gament aga'DBlfoll notes beIng taken Jurmg 
the lecture IS tho. It.ted by the T .... h .. of Phyalce .n Ih. 
,Mancbester Gramm ... School. He oay. 

~ My own expeneDce haa ehown me t:bat, ID smsntJB.o 
teacb'ng. wbere m .... memory .. Ihe least Important &O11\''' 
faoulty. but where tb. actlVl~ of tbe obs...,og,reaaoDlnK. 
coD8tructJve, and mvestIgatmg po"era J. contInuously 
reqUIred. the menta! eond.tlon .... ntta! to the taklJlj{ 
of full noteo I. moon.18I.nl "'Ih the real • .,enttllo prolft08l 
which should be made dunng the oour .. of any really ... Il
reasoned out and demonstrated ... enWle l ... onJ the notes 
mad. after the !&aeon cannot, however, b. too full or 
complete II 

, § lO.-ALTERNATIVE SUBJECTS. 
Tbe.ubjects ... efixed atEtonCollege.WlD~b .. torCoUege. cboos. between ver .... h.story. and ... ence. and in tha 

Cbeltenham College. Taunton College Schoot. Ch_bouse upper .hell and upper fourth (A "nd B) form •• a boy may 
Sehool. Kmg·. College Scltool (except m very speotal' choose between veraea.luotory. and French. and .. IBCOnd 
cas .. ). and the C.ty of Londo ... Scbool. At the MI>D- non-compuIsory hour of aOl.nee work " 
.heater Gramm..,. Sohool. though ID the a.,enttllc forms At Wellmgton College, the bOYl In the .!&meal Ichool 
the s ... ntllie BubJecta are fix.d, tb.... .... voluntary claaeea m&" 10I>rD dlalVmg m8tead of Im.nco; only 4 out of 29 
for chenustry. meCb&n1". and pby.,eal geograpby, any or do 10, the otber 2S chooa. Im.nee, though much huder 
all of wh.oh " boy DIly attend at h18 pl .... ure. work &nd lbvobmg g .... t trouble 10 wntlng out notes. In 

At Rugby ae mucb ei&etlClty .. pos81bl. .s glVen to the Mathemat.eal School at th .. Colleg. the.. .. • chOt .. 
the whole system.of N"tura.\ Setence work .n the acbool, between Greek and 8Clence. and smenee i. choaen In about 
80 .. to enable a boy to talte the subl""" he baa the fi ........ out of s.x. No chOIce .. allowed b_ dt1ferent 
gre .. test dm.. to learn. .... for example. 1Jl the selectlon depertmento a' s"""'ce 
of chemlStry. heat. or e1eetnmty.lO tli. upper ""booL At At Cbrtat's Hoap1ta! boya wbo are prepllft.g for • epecJ&l 
Chfton College the rule 1. to malte all boya lb any part.. career or eXIlDUDet.on .... often allowed to drop • !&rge put 
cui..,. put of the .chool do the subJect prescnbed for that of th.... cl ... "eal work. Bnd devote th. bme to speCIal 
dIv.ilon; though It hOI happened. ui .. few ........ that branch •• at mathemat.cs or aClenco; thu8, at ,I' .... nt, two 
boy. have heen allowed to take up pbyslology mstead of boy •• who .... prvpertng for Cooper'. Hill College, !l&ve 
physI ... or, when preparmg for a government exammatlon. flven up Latin and Greek compoBlhon. and Itudy light, 
to confln. the .. attentton for a little while to the aubjecta eat. &c 
reqwred. At DulMeb College, the ac.en.. lubJects .... grouped .. 

It ,. most lDlportant to add h ... that In thelugher pari followa '-
of tbe school. " boy who shows ability 18 allowed to drop r CbemlStry. Mth laboratory work 
ver .... together WItb .. certam amount of general cl ..... cal n. PhyS1C8 (at present el .... } alternatIVe aubjecta taught 
work. and devote the extra tlme to M&tbemabca or Natural mmty and magnet18Dl) - at the aa,me time by dlf-
SOlence By so domg be doea not lower blB p081b.on 10 the Geology - - • - ferent maatere 
.chool or I ... en lua chanco of litture promotlon. ae he III Phy •• cal geography. ' 
rece1V" a full eqwvalent of marks for actual work. Boys have the OppOrtuDity of rocetvtng matrucl10n ID one 

At Marlborough College. m the fiftb forms,.. boy may or more of th ... groupe. • 

§ 11. CHEMICAL AND PHYSICAL LABORATORIES. 

RUGBY. 

Tbe aoeomp .. nY1Og ground p!&n will gtve a general .dea 
of tbe &rrangementa adopted .n the CbOlllleal Laboratory at 
Rugby (there is no PhyslClll Labor&tory), .md of Ita oon
neSion Wlth the Chenueal and PhY81cal CIa.ss RoOIno, the 

IHUOI 
A 

Natural SClenco Schooll helDg only put of an exten.lVO 
block of new bwldmge cootelwng several clMII.eal "ad 
other achoola. 

CROUND PLAIt 

1II0A,&.. 0" ,EIIT 

A Cbemtcal Lab_tory. 

~ ~=calLai::':"Th ... tre. 

As will he seen ftom the pkn. the laboratory is 35 ft. by 
22. and can accommodate tlmty boys It was fann.,.ly 
the only Natural. SCIence 1ectuie-roOm. but .\ bOB been 
en1uely refitted, In order to convert It mto a i&boratory, to 
replaee B. wlueh was the room formerly used for tlua pur-

P".j;;" following account of tbe detailed a<rangements have 
been derived from mformatwn wlucb the l\ev. T. N. 
Butc:bmaou has been sood enough to supply. 

_,0 ., 

D PhYBlcal Setonce Lecmre Theetre 
E Work Room and ApparatQl Room. 

Tbeworlong tables _ divlCled 1010 oompertmenta, .... 
on each euIe of tb. centre tAbIB. and ten and _ .n those 
along tb. mdee of u.. room Each compertmmc ootD
pnoes a cupoo..rd and two drawero. two abefvOI for batt!a 
conta1OlDg the ordInary reagents ueed In aoaI71l., two f!IlII 
taps, _ baIln Wltb water mpply, .. nd .. "orkmg .opI1Ce 
of 3 It 6 m. by I ft. 9 in As there "'" often betw_ 40 
aud 50 boys nsmg the labontory 10 a term, the aame com
pll<tmOJU .. frequenUy -sued to two b..,.. who .hare the 
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drawers and cupbo..,.d, &c •• between tbem •• t beIng arranged 
that the boy. sball not have theU' laboratory leasons at the 
lame hour Each cupboard contams I retort stand Wlth 
Wlre gauze and sand bath. 1 Jlaok. 1I funnels and funnel 
otand. 2 evaporating bum.. neat of omall beak ..... teot 
tubea and rack. waoh bottle. and two block. of wood for 
supports I 

In the draw ... 'are a blow' pipe, ,.on tong •• 2 wateh 
glaaBe., teat tube holder, glaoo rodo. and tube. 

All other apparatuo, such .. retort., deflagratlng j..,.o and 
spoons, gas bottles, &c , fs used In common, and 18 gIven 
<JIlt to each boy OIl he requ.....t The water taps and 
bums m the central table are plaoed 00 118 to oerve for boys 
workmg on eIther Ilde, and thus much apace 18 g&1D.ed 
The water' taps have a. 8II)&l1 orl'nce, and are specIally 
adapted for fillmg toot tub... A water pipe IS aloo camed 
along the h.gheat ohelf, and there'a .. taps at mterva1a' for 
ftlllDg tan ves8eJs, for worklDg Wlth L1ebJg'o cond.DOer, &c 

The o1Ok, Wlth ........ ngeIDenj;. for wulnng and deymg 
bottle., lB .. en n...,. the door 10 the draWlng 

At one end of the room .. an open ~laoe, WIth 
shelves and neot. of drawers on eIther SIde The drawers 
contam the vanous arttcles that are 10 general u.e In the 
laboratory, such .. corks, cork-borers. eJaotlc tubmg, 
holders of dIfferent kInd., gl .. s tubes and rods, &c 

The lower .helveo above the drawers contotn all the dry 
chOIDlcals requU'ed 10 Harcourt anil Madan's .. J'ractIcal 

The room marked B, m the ground plan, was formerly 
the only laboratory for the u.e of th,uohool. It was bwlt_ 
Bome years ago) at the mIne tune as the N aturai SCIence 
lecture~room, and. though sme.ll, waa exceedmgly well 
arranged It lB now conrerted into a pnvate laboratory 
for the noe of the chenucai lecturer It contom... Iarg8 
evapomtmg closet, also a oand-bath and dIStilling ap
paratus, both of wrucb are worked by the fire In the 
ocbool laboratory by mean. of approprlBte dampers 
Here al.o .. the flue for obtotnmg a dOWD-draught at 
the lecture-tabl. In the sd.\Olmng chelDlcai lecture tlieatre. 
As o.versl PIP" open mto thl. flue, .t was found n.......,. 
to place the large rmg of ges-jOt. for meatmg the draught 
at .. eonotderable elevatIon above the floor. To hght thlB 
rtng an arttfIce was employed tha' .t may be worth whtle 
to mentIon A supplementary ges-plpe was earned along
Blde of the supply-pIpe from .. few reet abco>e the ftoor to 
th. rmg of jets TIuB was Plereed WIth .....au jeta at abort 
,ntervals all the '"'1 to the top. A .. _te top ....... on. 
the gas 10 tins p.pe, and UI!'!D applymg .. hght to the 
lowest jet the f1&nl8 run, r&p1dly up tha p.pe and bghte 
the rmg u the top Th. goa IS then turned off from: the 
supplementary PIpe and thO rmg a1on.left blIlIllDII. 

*'134 

CheIDlBtry" (the book chIefly used m the labop&tory). 
together Ivtth the more costly reagento, and others that 
are 1D less frequent use Each boy, as before stated,' has a 
complete set of all the drdmary actds and tept solutlon8 on 
the shelve. of hlB comp_ent 

The contenta of the drawer. and .hel_ on e.th .. olde 
of the fireplace are arranged to duphcste-& complete 
oot on each &de In thlB way all chance of confuslon and 
I,JrOWwng 18 aVOided, as no boy caD have occasion td cross 
over from the 8lde of the room on winch he 18 workIng to 
the OPPOSIte &de, everplnng beIng ready to his hand. 

A c.mmon b.lance Wltl> oeta Qf gnmme wetght. lB 
plaoed on the t.ble abo ... each neat of drawers Here also 
are kept the vartous measurmg flasko and cyhnders At 
the other end of the room ,. an oro.nary SIX-feet kltche" 
mnge, winch h .. been ohghtly moWfied so ... to oelVe for 

.,. furnaos It ba. oand-bath"botlOl'J and drymg-oven 
,On one 8lde of the furn .. e III • eupboard to contam a 
otook of glas. Bnd porcelsm apparatus , On. the other Olde 
are two spB.ClOUO evaporatlng closet. WIth ohdmg glaas 
doors. Theo. are supphed WIth hood. and Jeto for creating 
.. powerful dranght The draught can be sttll further 
Inll1'e88ro, when neces8ll.l'Y, by JJghtllll[ .. large f/D.g of ieta 
in the fiue oommun •• atlng WIth the clo.eta 

A omall cupho..,.d for tools and " gl ... blower'o table 
complete the furn.ture of the labo~tory 

From the pnvate laboratory a door opens mto the ChOlDI_ 
.. llsctutf,l,oroQm. • TIuB is proVIded Wlth ... to for 50 hoys. 
the fOJm18 and desks nSlDg tIer above tIer, so that expen ... 
menta at the lecture table are well seen by all The down 
draught at tho lecture table, already alluded to,.. most 
uooful Expertmente WIth chlonne may be performed WIth 
hardly any omen ""}>log . , 

Th. theatre .s wen' ouppbed WIth shelves. cupboards, 
apparatus cos .. , d'agran\-ooreeno, and b1ack-bo .. d Th ..... 
lB also a caPItol eellar for otock chelDlcals. battenes. &I1d 
empty eases. 

Tha labaratory 1Ootrnct1on 18 gmm by the Bemor Natural 
SCIence Maoter and a quaWied. .. 8lStant As the ltoys lIr8 
allowed to oom. to the laboratory at such ttm .. as fi1I1 In 
beat WIth th ... other work, there .... few houro .0 the day 
when there are not at. lesst two or three there; occa-
110nally .. many as 140r 10..,.. at work at the same ttme; 
but .. boys requue much mdlVldual attentton, .. large;r 
numl:er than. tlWt 18 not thonght deouable. 
, Under ordmary C1lOllDlB'Ianeeo 0Bch boy baa Wet leosona 
woek, of rather ..- an hour', duraQon. 

F 
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The I.homol')' IS used by three clae ... of hoys '-
(1.) By those whooe parente WlBh tbem te oblalD a 

k.nowledge of pmcttcal chenustry in add,tion te 
all theu other work Th ... boys become tbe 
pnvate pupils of the semo. Natll1'lll Setenee 
Maeter. and pay &11 extra 10 gumeas per annum 
Tbe number .. at present hnuted te 30 

(2.) By boys who have been .0 long m the .. hool that 
they have gone through all the ordm"'1 Natural 
s..ence cours .. of I .. son.. Such boye. mBte&d of 
recommencmg a BUbJeet. are allowed. If they WIsh. 
te attend the Iaboratel')' at the times when they 
would 'otherwISe be at ,. Natural Setence I ... on. 
In some ....... however. they have lreferred te 
go through one of the course. a secon time, often 
WIth vel')' .atlofaetery reBUIt •• 

(3) By boy. who have been allowed te jam the Iabo ..... 
tel')' as a reward for spemalmdu.try and BUcce&8 
in one of the regular Natural Smence cours ... 

The-plan of practIcal work pursued 18 as foUowa -A boy 
at first begin. WIth Hareourt and Madan'. PractJe.1 Ch<m ... 
tty He J'erfOl'JDB all the experIments hllllBelf. con&tructmg 
and buildfug up h .. own apparatus WIth BUch _nee .. he 
may requIre. Mter the ordmary elemental')' manIpulation 
WIth gaa ... dI.tlUmg. &c., he stumes the prcpertlee of the 
ddl'erent .1 ...... of .a1ta, metals. and .... d radI.lea. and .0 
IS prepared for the conv ..... process, m actual analy .... of 
deternumng a aub.tance from ob.emng the propertlea 
winch he finds It te po...... Then, after workmg out 
lome 40 or 60 Imple ,alia as 1lXercIS" ID easy quahtatlve 
ana1Y81I, he proceeds to mIXtures more or len comphoated, 
uamg Freseniua or Galloway. 

VOl')' few boys at Rugby bave gone beyond th.. and 
attempted quantitatIve ano.1ym8 In evOl')' c ... " boy I. 
requll'ed te write out a complete account of evel')' step he 
h .. taken ,n each analys .. 

Lately the system h .... been ml;rodueed of allOWIng 
qwte young boys from the MIddle School, who have ex
pteased a strong d..,re to leo.rn practlcal chenustry, and 
h" .. e a real taste for the subjeet, te work in the laboratol')'. 
Probably thou answers, If pressed teo closely as te the pr .. 
clse nature of the chenucal changas gomg on 1D their 

........... 
WQRK .. SHO' 

YARD 

exper1tnenta, nught not be &SI')' •• tlsfactoJy. But. for all 
this, the semor Natll1'lll SCience Master II clearly of opinIOn 
~~.t In'f 4 •• b",."""'fI .. the nght 11141 He atate., .. The, 

are gettlng &CqUlllnted Wltll &cia and ... 0.1 thing., they 
.. aee WIth theU' own eyea th. elfccta of different .1 ..... of 
" bodIes upon each other. and aCids, baaea, and .ita,. 
II become WJth them eomethmg more than mere term •. 
" Such boy., when, later on, they jom. chemtcal • set • 
" m the Upper School, generally take the lead, and prove, 
.. by the greater readm ... WIth whICh Ibey follow th. 
" lecturer In hIS theoretIcal expianatlODJI, the advantage 
: t~:,,:,r.:~.d by commenmng chenuatry from tn. 

fn add,tlon to the laboraton .. (A and B) the .. ia .. 
.beullcalleeture theatre (Cl, " phYSlcallclenee thealre (D), 
and an apparatus room (E). 

ETON. 
The "l'l'Imgement of the ChemIcal Laborstol')' at Eton .. 

.hown In the BCCompanylDg /!1'OuDd plan 
As at Rugby, there II no PhyslcsJ Laborstol')' 
There are two room. on the upper Boor

(1.) A pnvate Iaboratery 
(2) A Blttlng room. 

The laboratal')' .. moat eftlmently arranged. and bOIl tabl. 
accommodation for lets of 28 Btudent. 

The walls of tho bwldJDg are of local red bl'lok. WIth 
Bath stone d ..... 1Dgl I tbe roofa are covered WIth brmdle
eoloured Stalfordalure tiles, tbose of the laboratol')' and 
lecture-room bemg open·tlmbered. SpecJo.l att.ntlOn haa 
heen p&ld te the arrangement and general detail of tho 
fittlngs, In OMOl' to make them as aUltabl. and oonvement 
as p088lble 

The buddlDg ,. heated by a bouer appo.ratu. in tho 
vault, and hot-wa.ter pIpes m conneXlOn, the ventJ.\a.tlOU 
of both laboratory and lecture-room hOI heen well JlI'O'" 
Vlded fOf, and prOV18JOD 18 also .made, by means of ptpe •• 
acted upon by gas Jete, for elI'cctuaUy carrymg oil' tbs 
nO:J'lOU8 fumes and goeea. 

The cost of the bwldmg, mcluslve of the lIttmgs, h .. 
been about 4,0001 

LABORA"tORY 

I! PASSACE 

,- ,D 

HARROW. 
Tho erechon of Chenucal and Phy81cal Laboraten .. and Class Rooms at Harrow is of qwte 1'008116 date. Tho propoaed 

arrangements are .hoWll in the fICCOmpanymg plan. • 

CBEMIC .. L 1,ECTIIRE ROOM 
• 35 X 2S llT 

JI£lQHT lau 

I . SKYLIGH; = 
~ 4_ .. _ .. ____ ... '"' D 

HEIGHT ,,'3 
D • D ,... .. 

CHEMICAL LAltlRATfJRJ 211 .. 2S!!' 

--- . .. .., .., .. 
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Below the ChemIcal Lecture Room there IVlIl be a room 
of the s.me Sl.e (35 x 25 ft.; lIelght, 12 ft ), whIch will be 
used 88 .. room for holdlng PhY.,0Io/llcal and Natux&l 
HIStory SpeCImens 

B.low the ChemIcal Laborato"Y, therc will be two small 
rooms, which wIll be used" It lS hoped, 88 Work Rooms for 
PhYSIology, &. 

'rhe rooms below the PhYSIcal Departr .ent WIll b. only 
10 feet hIgh -one ofthes.will be used as .. Balance Room; 
another as & small workshop J a tlnrd, 88 the room for 
supplyIng hot .... to all the buxldlngs, the rem&lnder 88 
store rooms 

The sh.1l of the buJidmgs will cost about 4,8001 

DULWICH 
At Dulwlch there are two L.boratones-the Lower (or 

Ch.nucal) Laboratory (A), and the Upper o. Small 
Laboratory (B), shown In the .... ompanymg plan,-thus 
d ... nbed m a Statement furmshed by the M&8ter 

A. 'rhe Low.r Laboratory .. 36 feet long. by 21 feet IVld. 
and 16 feet hxgh At one end lS a platform r .... d I foot 
7 Inch .. abev. the 800r of the room On thlO IS pl .... d the 
'reach.r's or Demonstrator's table The table .. prOVlded 
WIth a SInk and a leaden oll.tern (whIch SelVes as a pneumatIc 
trough), WIth several Bunsen burners and the various ap
phances nec .. sal')' for ChemIcal DemonstratIOns On the 
wall behInd .. a large shdlng bbJOkboard, ao pl&oed &8 to 
be In VIew of all the pup,," at the worlung tables 'rhree 
steps at rother end of the platform bnng the teacher to tho 
1100. of the room to mspect the work of the pup,," from 
table to table 

Th. work.ng tabl .. are arranged parallel to .ach other, 
and ar. so pbJOed that all tho Jl1lpJi. f&ce the t&&cher E""h 
table,slldaptedforolxpupJi. Ther. area sInk and a water
tap between eoch two, and a Bunsen burner for ... h 
s.parately In front IS a shelf for bottles c:ontaIDIng the 
re-a.gents -ordlD&1'lly 1D use. &c • 

In tho .p .... below the tables-whlch .. e d,nded mto 
compo.rtments. but not closed WIth doors-each boy keeps 
the V8.1'IOUB pieces of hIS appara.tus, retort stands, :filter 
stands, &c ; and also a box WIth d.VlB'ons to hold hIS .~ore 
of test tub .. , .1 .. tIc tubIDg, gl ... rods, &c. 

1'hes8 last are prOVided at hiS own expense. and are kept 
bl' hun under lock and key Exc.pt for apparatus of thlO 
kind, wh,ch .. nec08sanly treated .. personal property, th.re 
18 no additIOnal expense mourred by a. boy JOlumg the 
SCIence Classes Th. re-agent. (as woll as the use of all 
the more expens.v. apparatus reqwred) are suppbed by the 
College WIthout .pec"" fee or extra charg •• 

Ther. ar., at pr .. ent, m the Chenucal Laboratory thr •• 
workmg ta.blea, BB above descnbed, supplymg accommoda-. 
tlon for 18 boys Two more pupJ.l.s are slmdarly accom
modated at tho end of the T .... h.r'. table on the ra ••• d 
platform. Add.tIonal accommodatIon fa. 18 boys oan at 
any t.m. be prOVIded by tho erection of three more tabl ... 
These were, 111 fact, mclllded In the original desIgn (as andl
eated m the plan and m .. k.d WIth a x), ""d gao, water, 
and dram plp.s are already I ... d for them It .. doubtful, 
however, whether more than 20 boy. con b. oft!e.ently 
taught a.t one time 'l'he exumng accommodatton 18, at any 
rate, found suJllm.nt at present, If uI.d by dxJl'orent olass •• 
In lucoeallon. 

Th. Laboratory I. hgbted by five large WIndow. on the 
left of th.J'uptl., and warmed hy hot-water pIpes. At the 
further en of the room 18 an aperture 1.n the wall connected 
With a tlu~J and lupplIed With a. powerful Bunsen burner, 
to <larry off nOXIOUS vapOUl'll and &8SI.t .n ventllatmg the 
room. .. 

B The Upper Laboratory, 21 f .. ~ long by 1s fee! wide, 
.. fitted WIth C&8ee and .upboard. for keepIng th ..... ppa .. tu. 
for phyBlOB and .homxstry It I. also used &8 .. PhYSIcal 
Laboratory, and occasIOnally &8 .. Sc,en.e Class Room for 
spcouJi mstructlOn It .. prOVIded WIth .. worklng-tabl. for 
.hOlDI .. I purpos" .lIIlxl&rly fitted to tho.. 10 the L&l'ge 
Laboratory, and /liVIng accommodatIon to fOlIr pup,,", and 
hu, In one corner, a large gla.zed closet fo1' w81ghmg 

D Th. small room marked D 18 at present ocoupled by 
tho boy.' s.hool hbrary. but IS mtended to b. used, when 
requIred, .. a room for apparatns, and, probabl,.. at the 
same tlme, as a pl"lvate room for the SCIence Master OJ' 
Master •• 

E Th •• overed shed or lobby, bwlt out mto the open 
yard, .. fitted WIth ... lat. slab and SInk for the galvamo 
battery WIree are camed from It to tho Lecturer'. table 
In the theatre, and to tho SCI.no. Maoter'. tabl. ,n tho 
Lower Laboratory 

Below tho 'Upper Laboratory and tho adJolnmg .0rrIdor 
I. a BasOlD.nt Laboratory fitted 'WIth .. €urn .... for the .tudy 
of meta.llurgy, &0. 

In the basement .. also a worksho)' IVlth .. lath. for WQod 
and metal turmng A skIlled _zan (who &eta also as 
.n/llDeer and mechanISt m the College) IS In charge of tlus 
workshop, and IS able to constru.t and rep"'" a largo part 
of the les. dehcate app&r&tus used m the ~SClOn.e Depart
ment 

A .eparate room, not included in tho plans, .. us.d &8 .. 
.1 ... room for mstructIon In Geology (or Botany) It I. 
one of tb. ordm&l')' elas. room. of tbe Colleg., well hghted 
and ventJiated, ana WIth ampl. wall epace for dIagrams h 
will eontam from 30 to 36 boys. 

C Th. Le.ture Theatr. .. 43 feet w.de by 35 feet deep 
It I. btted WIth 10 p&rallel row. of ... ts, and .. capable of 
accommodatIng 250 or 260 people There ... n ... row desk. 
to each row of ... t., adapted for tbe purpose of talong 
notes. T"e •• desks WIll accommodate about 220 student. 
They are .upported by strong Iron rods, droppIng Into 
sockets, and can, therefore, be easIly removed when not 
reqUIred 1 

The Lecturer'. tabl ••• well oupphed WIth g ... burner. of 
varIOUS .hape. and aperture. It has " SInk and .. large 
sunken clStem to serve as & .pneu.ma.tJ.e trough Imme ... 
d.ately belund the tabl.,s " glazed elo •• t, IVlth shdlng ... h, 
to carry olf' noXIOUS and offenSive gases 

Th. theatre lS b~hte~ by a .. sunbght" burner, wluch 
also serves to &SS18t m ventllatlon, and It IS warmed by hot .. 
water p.p.. A glas. oupboard I. proVIded for the .tonn!: 
of apparatus, and tho spac. beneath tho lectur. table IS 

occupled by drawers for the VIWOU8 necessaries of a lecture 
room 

The theatre IS used (1) for oral lDstructIon and demon
stratIon to the SCIence cl ..... , and (2) for cours •• of evenmg 
lectures, on Smence or Art, gwen lD each term. generally by 
.om. lecturer not belon/llDg to tho Colleg. stafi' Thes. 
ev.mng I.ctures are open to all boys In the College, \vh.ther 
mmnbors of the Sc.en •• Class.. or not, but attendance a* 
them I. qrute voluntary. 

UNIVERSITY COLLEGE SCHOOL 

At th .. School there IS a good Chenucal Laboratory 
reoently con.tructed on a plan suggested by Mr Tempi. 
Orme, who haa furnmhed the foll.owlD~ account of .t. , • 

'l'he General Arrangement IS shown 10 the accompany1Og 
:kCt.~ R~!:u' be seen that It IS at once a Laboratury and 

~o 
N ~M I--H. 

F 
I~I r~1 , 

pLIJI 01' LABOaATORY 

I. B .... Ao ... dDesks-TberoarotJI ... ooncentnoarrange
monte of benohrs and desk. w.th,n the henuoycJ.. Breadth 
of benches 9 IDohes, of desks 12 lOch.. A spaoe of about 
I foot between each desk and non mterJor ben.h, eoch 

bench being raISed at least 1 foot ahare tbe non 'D~ 
b~h. _ 

2 Lee,..,.. Table (""'" Skelch)'--8 feet 10l1~ p&rallel to 
the dIameter of tho senucuole. WIth two returns of 2 """ 

Fl! 



En. 

4(1 ROYAL C()M.lUS8ION ON BClEN:rlFIO INSTRUCTION, ETO 

...,h. at an angle of 150" Wltb the mrun body of the table 
Breadth of table 2 feet 3 mcb... height 2 feet 8 mcb .. 
The top of the table proJects about lID mch over the face 
of the mpboard. ben .. th. but there IB o.lso a groove along 

/..0 

c 

tI 

the surface all the way "';nd. i an mch fIoom ti,e .. 1110; 
th.. groove 10 about I BJI mch brood and about I of an meh 
deep. 

24 Dnnoer .. -Iu th. oentrll of the Iable (P and 1") at 

o~ 

ri , 
Q p p 

BACK. 
PItm of Table. half"" .nch to afoot. 

A, At Down draoghts. 
:B , • • :B'" Gas.p'peI rrt edge oflable. 
C Speennentabl .. 

D Troogh. With .... t .. plp .. 
E' S,nk 

p. P' P.JInon of drs"" ... 
Q •• Q''' Cupboatdo 

H Taps fur Wllter. 

l ... t four draw .... ~ if pOSSIble. twl> rows of three ...,& 
Each drawer to be ahout 2 reet long. 1 foot broad. and 
3 IDch.a deep. 

26 Cr.pbod.riJs -(Q. Q:'. &c) Th ... occupy the reo 
mamder of the space avrul.b1e for that purpose They ..... 
proVIded WItb one shelf about 1 foot above bottom of cup
bO&l'd and commg to Wltbm i an meb of door; also WIth 
two shdmg trays, 4 ana 8 Inch .. respectively from the top 
of tbe oupbo!u-d. • 

20 'lhmgn (D )-In the l'Ight-hand .. turn. and at the ' 
front of the table. a pneumatic trough. constructed of slate • 
dunenmoDs. 1 foot broad. 1 foot and & half long. 1 foot deep 
The mtenor is qUIto plam. excel''!; that tbere IB • bol. 1\']th 
plug at the bottom conneeted WIth waste-plpe There 
sbould be a gratmg Just below the plug to prevent stop psg •• 
and II Jowt WItbm .asy reach. 

Th. top edge of the trough (wlu~h WIll he about 1 JDCh 
tluck) should be a httkl below the level of the table, and 
a wooden hd should be proVIded. whoch. wheu placed over 
the tro~b, WIll completely cover It and he !lush WIth tho , 
table 

Tap (H) for water BUPl'ly. 
2d. Smk (E) of glazed stoneware. 1 foot 1Il d.ameter. 

placed behind the trough 
Tap (H) for water supply . 
2. D",.,...draught. (A. A') of glazed slonewore. commg 

out at l'l{!ht hand bf I'mn .... , where, an a level With the 
fioor •• smallll.lr·tIgbt door 111 proVlded. Wltbm whIch IS .. 
',wg of 11'''' Jete; -thence paBJIng mto the /lne of furna .. 

2f Gas Ptpeo (B, B'. &0 )---One Jl&ll' In left-band return. 
and th>ee p&ll'll along tbe central pornon AU th ... bemg 
as clo .. as pOSSlble to Ibe back edge of the table " 

3 Sp..,._ Table (C.)-P1aced in front of lecture table 
Length 6 feet, breadth 1 foot. height 2 feet The upper 
surlSce WIll he used .ololy for the d1Bplay of speClmens 

4 Blotn1"P' Table. plaeed near the back wall aD the left 
of the still (q ~). 

5. Slate. on ..... 1 -
6. Work TaMes (26m l1umber). 8 feet long.l foot 9 mch .. 

broad. 3 feet lugb Upper surface of wood. 'lwto pJam, 
neIther pamtedJ paraffined, nor stamed, &0; groove 815 
,,~th lecture tabl .. and prOJecting 3 meb.. over the cup
boards beneath. there JB DO partItion between ~ twa 
contIguouo desks. am .. the 0UIks will he quite suillcient to 
wdlcate the Imllta of eacb 

6a. Ctpboards -Beneatli ...,h table. a cupboard IIllllllAr 
to 2b , except that there 1S only one shdmg tray 4 mch .. 
from top, and there ..... two .heI ..... one of whICh IS 1 toot 
110m bottom and the other IDldway between tbl8 and the 
tray. both COUllng ta WItlun an meh of the door. 

6b S"'". 1 foot m dwneter, of glazed atoDeware, _ 
plpes of same, With plug. boueath whwh IB gratIng, Jom .. 
Wltbm e&B'f 1'tl&Ch One smk for every two tablee. • 

6c Thp. for water ""pply, one for ...,& 8Ulk. 

61l. Gas PIpe. -One plpe chvidmg !Uto two smaller 
au .. (one for eacb tahle), placed alternately wlth the omk •• 
Also near each mnk one lish-tall burner for ughtmg p .... 
poses. 

• 6 •• SMh> ••• -Four m numher above each table; strongly 
fixed to the wall; about 4 moh .. deep The lIl'at sbelf 10 
1 foot above table, the others .. e 6 mehes apart Th. 
abel ... of one table are continuous Wlth tho .. of the a~ .. 
cent tables. but separated from tbem by .. narrow upright 
placed &grunst the waU; these uprlgbts may. but need not. 
eome to the front 

7. S",k at N • on the lift-hand Old •• mtb tap and arrange
ments for w .. h,ng and dryIng bottl ... &. 

B Teacher', Work Table at M, on the right-hand oul .. 
5 feet long. 1 foot 9 web .. broad. and 3 feet bIf(h} cup
boards heneath WIth reool"'1IIJ doors and two drs.wera about 
4 Incb.. deep Desk f!J'Ooved. Sep_to .mk. tap. and 
gsa ""pp1y (two gas ",pes m rwddle, ew •• to the wall) 
Shelve •• bove. tho .. me .. Mth tb. other labl.. TIua 
table will be used for the prep .... llon of c:lJI&I expenment. 

9 SMh> .. for large apparatus, &c AgBlllat, the wall 
and ertenchng. as far .. th. structure will permlt. aU JOund 
the room (except 0_ the desks at B and E), there are two 
firmly fixed shelves The lower on. IB about I fool abo.e 
tb. top shelf of the "ork-tables. and the other "'" I ... than 
1 foot 3 inches In!Iber Depth about 8 Inches. 

l() Ctphoards for BpecJmens, Wlth glass doo ... !\.xed 
agam.! the wan at a~nvement heIght over the deoks at 
Band E These cupboards sbould he very broad. and 
nOltbor too lugh nor too deep, &0 that aa manyapemmenl as 
pos8Ible .... t!nn them may he VlJIble from outoule 

II Pumtz". WIth plate and sand hath 10 the eoom of 
the back wall FBClng the furnace. th.... 11. on tb. right 
of .t, the 8ue from the down draught of the leet ..... tabl •• 
Still further on the l'l{!ht- • 

12. Dr""9kt-'f"fbollrd as long .. pomble. 2 ft deep and 
3 ft Ingh GslIlet m 1Ine • Thellue opens ultuDately mto 
the furnace fine from the lecture table 

13 Shll.' O!l """"",Ie 1Ire. placed on tbe IefI of the 

ruu-Gar bum ... or chsndeber far anpplying bght dun0S' 
Iectw:es on foggy day •• 

15 E~ .. CtB. ckut. A small wooden ebest, IIllllllAr to 
that ~n the mAthematloai theatre of tb. College. but ... th a 
shdmg door. wlncb C8II he altogether removed at pleasure. 
and cont81DJDg al>out 200 partltlon .. IB placed at the beck 
of the eIasa benches Each partltlon .. about 2, locllU 
brood, 4 mch .. deep, BJld t of au web hlgh 

MANCHESTER. 

There are, m the Manchester Grammar School, two d .... 
_ CbeJmcaI Laboratoneo _ the old one. m wJuch the 
Lahoratoly and Le.ture &om ..... IlOl1JOI1l8d I and the u_ 
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~ne, in wbich tbey are .. p .... ted Botb these Laboraton .. 
are compnaed m one .large bUlldmg, oocupymg tbe Blte of 
tb. ongmal Grammar School, bUI!t by Hugb Oldbam. 
The arrangements of tbe two Laboratonee are tbue deecnbed 
by Mr Fl'&IlCIlI Jon.. . ' 

• 

I-The Old Laboratory IJIId Lectur. Room 

TIus Laboratory wae fitted! up lb 1868, and wae pre
Vloualy one of tb. ordm""1 Bohoolroomsl Its arrangements 
are sbown IJl tb. II<JCOmpanymg plan, from winch .t will be 

Ground Plan of tbe Old Laboratory at the Manchester Grammar School. 

Been that the leotur. table Beparates the Laboratory from 
the lecture seats and desks Th. oupboards on •• tber B.de 
and others fixed to tbe woU, and not sbown In the ground 
pi .... oontam tbe apparatue ueed dunng 1eotures, as well ae 
the solut.ons and sohd substanoes Itlven to the boys fot 
an&lYS1B Above the lecture taljle, a g1aos oupboard, con· 
nected WIth a good draught, Berves to contam any apparatus 
evolvmg unpleaaa.nt or p0190nOUB odourlJ The r8Dl&lmng 
portion of th. room 1B fitted up 88 a laboratory It.s ar· 
ranged to accommodate 30 boys, each of whom IS prOVIded 
WIth a cupboard for apparatus, and WIth a Bet of reagents, 
winch are placed on shelves fixed to the tol' of the table 
Gas and water taps are fixed at convenient distances &!ong 
the tabI.. The IIlDAlI CIrcles marked on the plan denote 
the posItions of the s1nks for waste water A draught 
cupboard for gener&! us. IS placed at the ODd of the double 
table In the nuddle of th. room, and behmd It 18 a Btove 
wlnoh 18 uoed, for wamung the room ae well as for heating 
crUCIbles, &c VentJIatlon.. proVIded for by means of 
IIlDAlI wlndowo, and &loo by a !lue above the large gas 
burners U8ed for hghtang the room The cost of tb1I 
Laboratory and Lectl!re Room was 3501 

IL.-Tile Net/} Laboratory /JIId LeetUN) Room 

When the increaomg .... of the Grammar School re'r.'!"'d 
the erection of new bUI!dmge the old School (a build,ng 
93 fest long by 2iI broad) was converted mto the present 
Laboratory; the alterations were completed m 1871 The 
acoompanymg sketch shaWl the ground plan and el.vatlon 
of the four rooms of winch the laboratory col18lBts These 
are -

A -Th. Lecture Room 
B,-Th. Laboratory. 
e,-Th. 8&lance Room 
D.-The Sulphuretted Hydrogen Room. 

A.-The Lecture Roo ... 
Th .. room .. 32 feet long by 24 f~ broad, and haa seats 

and d .. k. oonstrueted for 76 boys, but oapoble of accom· 
modatlng 90 ... tbout mOODV1m1once 'rh ... aeato "". tier 
above tier 80 aa to oo1Wll8lld • good VIew of "'e erpernuento 
ped'ormed at tho tabl.. 'l'h. lecture tabl .... well supphed 
With 1!88 and _tor taps, and baa hk_ bmwng 
lI\lrO.WI fixed m .t, connected WIth ......... blOb paoa &long 
th. door to "'e gaI....,1O hattery, whICh .. p\aced m the 
dreugh' cupboard behmd the table. By tbI8 meaDII I~ 

.. saved on th~ table and the !'whes arISIng from the ba~ 
are kept out of the room The draught cupboard, 'wh.ch IS 
well s.en from the .eats, is constructed as far as pOSSIble of 
glassJ and 18 used f()r all oxperunents wlucn give rISe to un .. 
ple .. ant odours Th. apparatus used for the lectures .. 
contained ID seven cupboBl'ds, two of whICh (marked D. E 
on the plan) are clos. to the lecture table, and tbe romam· 
.Dg fiv. are '. the gallery (E E) The WIndows are all 
prOVIded WIth ShWDg shutter. winch can b. very rapIdly 
closed, they are made of blackened wood and .xcluo. Oay. 
u!!bt completely B;r th .. means the room can he perf.ct1;r 
-darkened; In on. IDlnute for the performance of ""p .... 
JIl.nts wh.ch reqwre the absence of dayhght. 

B -The Laboratory 

The Laboratory lB 48 fect long by 24 feet broad, and IS 
proVId.d WIth four worlong tabl .. , the centre one b.lUg 
doullle Thes. tables are proVIded w.th 84 cupboards and 
drawers, winch contom the apparatus belongmg to the 
boys The drawer .. so connected WIth the cupboard that 
on. k.y suffi ... to lock both. 

Th. common reagents are placed m shelves at the back 
of each table, and specJ&l reagents are placed m 8UItabl. 
parts of the Laborato"l for gener&l use. Th. IIlDAlI mrelea 
marked on the tables m the gener&l plan, denote the pOSI. 
tlons of the water.taps and b881ns, and ,near them, at COn. 
vement dIStances, are the gas taps, of winch there are 40. 
Th. cupb9ards at the end of Uie Laboratory contom the 
substBnces gIven to the boys for anal)'lllB, and &Iso the stock 
of reagento for filImg the smaller bottles on the shelves A 
draught cupboard IImllar to the one &!ready descnbed IS 
placed be81dethe reagent cupboards In thegoU"'1 (D D) 
are five more cupboard!f contalnmg vano ... chemicals and 
apparatus 

Although the laboratory contams cuphoards for 84 boys, 
tbe Dumber workmg at on. tim. never e.rceed. 40, each of 
whom 18 proVIded WIth a BUII1Ien lamp, a retort stand, and 
set of chOlll1es.l reagents W,th these exceptlona, each boy 
provwes Ina own apparatus. 

e -The BolmJco Room 
• The baian .... are contamed m a small wel!.hghted room 
'" the end of th. lAboratory, as shown ",,' the p1an. b 
""Dtom. two fine Oert1mg's bs.lances, and a smaller 
ODe for less eract WOJgIunga. The LIb...., of the PIu!o
::."::... Soetoty oonneeted WIth "'e School, .. &Iso keptm 
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D.-n. SUlpAurtfteil HydrDf/m Boom. 

The DOl'1'08»Ondmg room to the BaI..... Room, on tho 
OPpolllte suie of the Laboratory, 18 fitted up WIth three large 
draught cupboa.nl. for the use of the boya In tin. room 
all experIments WIth Iulphuretted bydrOgen, .blanne, and 
otber 1I\1unous gasee, are performed 

The Laboratory is used clneBy by the three Smence 
FOrml, the lugbert two of winch work mIt"'" hour. 
weekly, and attend, b .. ldel, two lectures un ChIlDllltry. 
The boys of the Lowert Sc1ence Form attend one lecture 
weekly, and work m tbe Laboratory for two hourI The 
boys of the HIghert MathematIcal Form m the School work 
qne hour weekly at PractIcal Chenustry, and two of the 
Modern Language FOrml devots three bonn weekly to 
ChIlDllltry, the t1DlO hemg equally chvuled between lecture 
and laboratory work. 

b .. '?9901~t of the two Laboratort ... WIth the fittmgo, hal 

CLIFl'ON. 

Plons are gIven of Chemical and Physical Laboratorl" and 
Lectnre Roomo propooed to be erectsd at Cbftcn College. to 
replace the smaller on .. wluch have been In use up to the 
present tIme. • 

GENBRAL RBMAltKS "" L .. nO"ATORIBS POR SCIB"CB 

SCHOOLS. 

The CollllllJBB1oners will ob.erve from the reph.. .... 
CeIved thot. whereao cheDllltry il practIcally taught m many 
.. hools. the' 1I0y. Wllhnllly gIvmg up much of the .. play 
tIme to laboratory work In th18 snbJect, WIth the exoeptIon 
of Umver81ty College Scbool and KIng'. College School. 
the .. ,. no .cbool phY.lcalloi>oratory. 

There 18 also an oplmon among the Heed Masters that. 
on the whole, It i. better to begIn WIth the elementary 
facts of phY.lcs than WIth chODll8try. 

There .... many ind.catIon. that the teschIDg of even 
the elementary parts of phys.cs to young boys 18 bert ..... 
oompl18bed by asSOC18tIng the teaclung WIth expenments, 

. and by alloWIng the boys to do th.latter for themselves, .. 
far .. pos .. ble 

It ,. elear that for th18 Juruor teaclung mucb apparatI1B 
o.nd a SPOClally prepared room .... not nece •• ary. for tbe 
h.gher teachIng spema1 arrangements are .. ne .... ary ... 
they are u'l'versally coDBldered ,to be in the .... of 
CbODll.try 

There are now m America .evera1 auch loboraton .. , ID 
wluch luge cl..... of .tudents perfOrID v ... ous expert
ments mstead of, or In adchtIon to. attendmg lectures. 

One of tbe first In.tItutIon. to attempt th18 method ..... 
the M ...... husetts InotItute of Technology ID Boston. 
In tlus system, obVlonsly, tbe great ddllcnlty 18 to eD&ble 
twenty or thirty students to perform tbe sam. expertment 
WIthout duphcatIng the app ..... tu •• and to aVOId the danger 
of 1ll.JUlJ' to dehcste instruments The plan adoptM at 
the Institut. ... quesbun hal thus been desertbed by 
Professor l'lckenng ,-

"Two large rooms (one nearly a hundred feet ill length) 
are fitted UP. WIth tsbles, supphed With go. and .... ter. 
somewhat like a ehOlDlcallabor&tory. On """h IB placed the 
apparatllB prepared for a Bmgle expenment, wluch always 
remams In tin. place, thus aVOldmg the dauger of breakIng 
It .n mOVIng. A full Wrttten d .. crtptIon 18 also gIven of 
.... h expertment, pomtIng out the proper precauboDB to 
aVOId error or breaksge Near tho door IS an mlhcatcr 
or boa.nl contammg the nomes of the,. ""penments, and 
oppo •• te each 18 placed a _d beanng the name of tb. 
student When the oJ ... enters tbe laboratory. they go 
to the Inlhootcr, and esch mem!>er notIces what experi
ment 18 epp081te Ius name, he then goes to the proper 
toble. reads the dOllCl'lptIon, and perfOrDlB It. He ned 
!t!ports Ius results to th. mstrnctor ill charge, aDd rf they 
are correct Ius ca.nI 18 moved to some WJoocupted place, 
and he proceed. as before Care IS taken tbat the number 
of expertments sba1l exceed that of students. and there 18 
therefore no delay The lD!tructcr m the meantIme 18 
eusbled to pus &inn student to student. and to _ that 
no errors are comnutted. A. q1l&DtItstIve work 18 far 
more valD&ble than '1na1ltatIve, most of our expenments 
are of the former kInd; and the student 1eams to _ 
phySIcal cnnetants, and to venfy laws nnmertCa1ly For 
example, ID one expenment a steel her IS II11JlPOi'ted on 
kInfe edges, and a weIght 18 apphed at the eon_ The 
llexure 18 then measured by a mrorometer _, the exact 
pomt of contact bemg detenmned by mcludmg the ....,.. 

and b ... m tbe CU'CUlt of .. bat~ and galvanometer Allor 
makmp; .. number of expertments WIth vanoua "",.ghto, lh. 
,tudent constrncts a curve,ln wh.ch ordlDates "'present do_ 
flectIon. and abscIssa! .... gbts applIed Th. law of elastIOity 
'hows that tlu. ourve ,honld he • stra'I'ht bne, and the 
elose agreement.. CODVJDCIng proof to the studont of .ts 
COlTOCtD.... In the same way the law of the oO'IJugete 
foCI of lel18eB 18 tested. aDd the observed curve oomplll'Od 
WIth that deduced from theory. Some ""penments .... 
introduced to 8OClIl8Iom the student to genera1 method. of 
research, auoh .. the computsbon of~ probabla error by 
least .qu...... V&riOUl fOrIDl of interpolaboD. &.. Th. 
graplucal method 18 largely ueed. as .t at the same bme 
enabl .. the student to tak. In all hlB observsbon. at one 
glance. while tbe ID'tructcr can con.tantly tell how ........ 
fully th" work h .. been done. For the m.croBeope a few 
objects ..... selected to show _n !!"neral metbod. of 
nsmg tbJS mstrnment. .. one requ1l'lDg a dtapbrsgm ... 
second obbque IllllDUnabon. and 10 on Agem. tb •• tu
d.nt VIew. by polan.ed lIght .ucb ob.iects .. unannea10d 
gl .... cry.tsIe. de81gnB lD sel.mte, ana stud.es tho e1fucts 
produced by V&nOUS agenCIes. By thu. bandlIng the m
atrumentst he acqUlI'eB a facility m UBlDR them, and com
prebenl.on of th... ""notruetlon ",b.eh b. could n.ver 
obt .. n itom lectures The excellen.. of th. work done 
by many of the students led to the hope that valuable 
.... Its nught b. obtomod by ""gIlmg to drlferent stu
dents the ""penmentB In .. r ... arch. telung care that 
each should be repsated several tImes by dl1l'erent mdl
Vlduals. Th... ...u1ts. rf concordant. would 118 much 
more conelUBlVe thon thoBe obtained by a emgl. expert
menter, Olnce they would be tree from all porsonal bl8S. 
In thlB way lOme mteresbug results have been attsmed 
on the fOOl of lenses placed obbqnely. the Bow of .... 
through straIght and curved tubes, and otber aimiIar Bub
Joets. Photom.try and eleetrtcal measurement seem espe
CIally SUIted to th18 purpo... and the applIcation of the 
latter aubJect to Bubmarme csbl .. would be both mterestlug 
and mstruetlve to the student. DUrIng the Wlntsr bm. of 
1869 and 1870 about 81Xty stodents worked m one labora
tory. 10 that the expenment w •• tned on a mJII.",ntly 
large seals to enabl. us to speak .... th oonJIdeuce of .ta 
BUCoesB We found the system de_bed above worked 
well, the students were IDterested In tbe snbject. and 
pbtamed ... ults of coDS.dersbl. accuracy Tho 10.. by 
breakage was exceechogly .mall. Bnd the current .x
pellB88 lDOlgnmcsnt oompared With a chemll:oJ laboratory. 
.. nee there 18 but httle consumption of the matertalo 
employed" 

Th. follOWIng 8uggestlons .. to the BDlount of s)lace re
qUl8lte and the lIl'l'&ugements for cbenuca1laboratories bOnl 
Deen mad. by the SCIence sndArt Department. and pubh.bed 
m tbe 8 ....... DIr.ctory for ,the InforDlBtIon of Comunttees 
of Schoola who propose to erect bUIldIngs '" to convert 
ex1BtIng buildmgB to ochool use. It 18 exprealy.toted tho' 
tbey are to b. CODSldered merelT .. ouggesbonl, and not 
as abBoluts rules to b. followed IDlphCltly under all Cll'C11lIIo 
stances; still,as auggestiono merely, they ..... 10 valuable 
that I append them and,the aoeompsnymg ploDS 

I. Woratory fOf' 2Q Stu<kRtI. 

" A room about 35' X 19'. 16' h.gh to coding (or ""II .... 
beam), I.gbted by wmdows on both ,'des and. " ~ 
•• ble, • skylIght. and fitted up With workmg bencDes 
'!'he metbod of arranging tbese beDeh .. must depend 
upon the spemal CI1'Ctlmstances of the ..... butl when 
jlOO8lble, a vety CO.llveDlent wey 18 to ..... ng. them In 
groups of four aloDg the sule wells Each workmg 
SP""" should he :Y fI' X 'J! fI', wlncb would make each 
gr<MP "xli. and m a room of the ai>ove d1DlOo.,on" • 
paosage of 5' (winch Dllgbt. however. 118 ""'aced to 4') 
would he !eft down the muldIe of tbe room between the 
ends of the ilench ... md aboot 6' would ile left ID the claF 
between tbe bench.. FIve grouP' of bench .. would 00-
oommodste the 2Q studenR. Tb1ee groups would be on 
one Blde of the room, and the bench .. of the thud group 
Dllght be made a bttJe Junger to give more room to ad
vancod students. On the other 81de of tl18 room would be 
twa groups of bench ... and oppoBlte the third group of the 
first .. de would be a space for sand bath, --ap~ 
g88 tnmaces, &co 

" In each ... 11 Bpsee between the benches .honld he • 
clooet abont 16" X 9" and 2' lugh for m1phnretted hydrogen. 
The cIDaet lbonId hove .. due whreh may be made of Z' dnln 
pIpe earned up in the wall. and the draught mamtam..t m 
it by. 81Da1l gao Jet, or If there he" good u"",,", Ihatt from 
furnaees m tbe baaement thae fl1lO8 may be Jed mto 1'-
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.. Anotber way of arrangmg tb .. e closets, whIch has been 
found to anower where there IS a good upcast shaft, 10 to 
construct them of wood aD.d put one on each worklDg bench, 

"" wooden tube earned along the top of tile boucn to the 
wall, and thence along the wall fOrnlmg the fiue from it to 
the Bhatt In thlS COlle It would probably be fonnd better 
to arrange the benoh.. together, and have the pasoage 
down on. Old. of the room JD.tead of the centre 

If Each worker should have gas l&ld on to hiS spac:e, one 
SInk and water tap between two ]8 suffiCIent; or one smk 
Wlth two topo, m the centre of each group of b~nchee, ex
oept for the advanced studenta, for each of whom It WIll be 
well to provule ... 1Ok and .. double tap, 

" A room about 14'x 12' should he proVldedforbalanoes 
o.nd otber deiJcate "Pp"rotos 'I'luo mIght also oerve as an 
office for the professor . 

n There would, doubtless, ID the salDe school be other 
clasoe., In wbwh case a lactore theatre would b. proVIded 
for general use In close proxundly to tbl. .hould be .. 
prep"ratJOD room fittsd WIth worklDg table, gas furn .... , 
steam apparatus. &0 , to enable the professor to prepare for 
hlB lectures A good fiue will here he n ..... &ry to ,"",ove 
noxIous gases, &0 ,and It IDIght serve also for the lecture 
room. 

" The laboratory would b. best pl ... d e.ther under a sep .. 
rate roof from the other class rooms, or 10 the top .torey of 
.. bwldmg, of which the ground fioor would gIVe sp .. e for 
the other class rOOlDSt and the basement would contam the 
heatlDg apparatu., waslung and cloak rooms, m.tsllurgJoal 
fum .... , and sp... for any oth.r work which from Its 
nature could not be oamed on m the general laboratory " 

2. Laboratory for 50 Student, 

" A laboratory about 50' X 19' .hould be prOVided for dO 
elementary Btudenta Th.s should be fittsd WIth warlnng 
benches, &c , as the laboratory desCribed above, 

.. A I!eOOnd laboratory about 36' X 22' 6", O't 43' X 19~ 
should be prOVIded for 20 advanoed students 

.. E .. h advanced student ,hauld have a sP"OO if 6" X 2' 6", 
With a slOk, double water tap, two gas jets, and U' pO .. lble 
a sulphuretted hldrogen clo.et to luDlSelf 

.. 'There .hould b. a stean:f closet, sand bath, gas fum .... , 
&0 " as 1n the other laboratory 

" A balanoe room should be prOVIded .n clos. proXimity 
to the advanced laboratory 

" An operation rcolII .hould be pr""lded. ,ThlS may he 
WIth the furnaces, &0 , In the basement 

" In .. Bohool of th, ..... It would prohebly be found ad· 
VI.abl. to prOVide a pnvate laboratory for the profesoor A 
room about 12' X 16' would besulliClent It should be fitted 
Wlth worklDg table, steam. closet, gas fUl'naces, &0 

.. A cheDllcal bbmry would also be very des .. abl. This 
IIIlght be kept 10 tbe .am. roOIll as the balance. 

u To SDove apace, one of these laboratorIes mIght be con
structed above the other,; but ,t 10 better to have nothmg 
ovor a laboratory, .0 that there may be skylights and ample 
means of olearlJlg out noXIous gaaaa." 

" PLAN OF LABOBATORY POR 20 STUDBNTS 

" is Group offour benches for advanced students. 
,I b Groups of four bencbes for elementary students. ~ 
f( c Smits, each WIth two water tap&.. 
cc d Niches for sulplluretted hydrogen closets 

Skyhgh~ 

" SeettOD. 
c. Scale, 10 feet to an me-h." 

§ 12.-OBSERVATORIES. 

Up to the present time, a Teleacope,to IBynothlng of an 
Oheervatory. h... been by no means oo1ll1dered lIB a 
n .... sary lDstrument for SClentmo 'r_lung lD Schools 
N.verthel .... both &t Rughy o.nd Eton Observatories have 
boen erected, to wluch attention must he drawn, 

'l'h. T~ple Observatory at Rugby, wluch IS DowployUlg 
an Important P"rt 10 th. SOlenoe education at that school, 
IS .. wooden bwldIDlf of unpretenwng appll&J'&Ilce, both 
lDBIde and out; It IS lD tact built entirely for work. Th. 
llCODmpanpng plan and draWlDg, taken from a photogrBp,h, 
will render the foUowmp; deoortptlon of It more clear 'I b. 
cucul&r roof oovera the 8i 10. refractor by Alvan Clark, 
and round the walls "'" sh"l_ OoIld tabl .. for books, mape, 
&0. In the amali rooRl ad.JOlDlng are kept .pectroscopes 
and other lnatrumen.ta when not m USII 00 the telescope ; 
a SprengellW' pump, and vacuum tubes, battenes, OoIld eolia 

for oxlUDJnatIon of the spectra of g ..... , are also JQ tlu. 
room; a heho.tot nbove reflectmg .nnhght down for com': 
panson At the end of thlS room 18 placed Ii reflector, 
12 10 aperture, by With, tbe whole of the mountmg for 
wluclJ b ... beeD mild. JQ the town of Rugby, aocorWng to 
the plan6 and With the &SB1Stanoe <>f Mr Seabroke, and IS 
good and suhsto.ntlSl th1<>nghout, althongh Without pohab 
The spectroscope made OD the return pnnmpl.\l lS also of 
local manuf&otnre, costmg, we bell.... about iOl only, 
WIthout the p=e, five 10 number, e&ah used tWlce. The 
oheervatory I. under tI,. charge of Mr Wliaon and Mr. 
Seabroke, and one or both of them are there 8V&ry fin. 
rught, when any of the boys .... pemutted to come and 
oba .... ; generally there are timle O't four present The 
work COIlSIsts of meallW'lng poslt!.OD8 and dJStsnces of 
double atare, m whwb ., boys jOm, tbOll' ....rungs beIDg 

F4 
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.alued aecordUlg to the", eqrenence, those who are not 
actually observmg, retelVlng mstructlOn till thell turn 
comes round In the daytune, when the sun 1B vIsIble. Mr. 
Seabroke notos tb. l'osl1Iion .. and hetRhte of the .olar 
proIDlnences,'1D whlch he 18 sometlmes asSISted. by the boys, 
who also make drawlOg. of the prommences and spote. 
Mr WIlson I. lIlso oc .... lOnallyJIII.,.ted byJ.he ~"YS 10 cal
culating tb. orb,ta of b,n...... In. met~ds_ flloWed ..... 

t-tl ~--8 I ; 
------~ 

~~ ___ J ___ ~_F~_:_CT~M_~_ .. ___ ~;n 

-::r-, j" 

those 'propolled 111 the PhsloBopMC," n-.;".ctro", br Hen
che!, one almost ent1lely grapblcal and the other anaJy1>cal, 
both .... ueed in order tbat each may cbeck the other 

I gathered from the observatory note book that a number 
of draWIngs have been made of Venus, JUpiter, MBI"I",
tcwarde whICh tho boys have contnbuted largely I there 
are Ills. draWlDgs of Bncke's comet. together WIth ita 
epeetrum 

, 
; TABL£: 

Ground Plan of the Rugby Observatory. 
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The Telescope at Eton, recentlYl!ivon to the 9chool by 
tile fSDe.gy and hberabty of some of the Masters. .. a 
ret'mctor WIth objet Klaas of 5 9 moo .. clear 'aperture 
and 88 ~cb" focus,and was made by Messrs Cooke and 
SonB, of York, who also Bupphed the ob.ervatory and 
.upenntended the erecbon of thQ telescope It 'B, .. will be 

... n from the drswmg, monnted equatonally on tli. Gerrul<l\ 
sTBtem, Ivlth dechnat,on CIrcle reading to 10" of arc, and 
hour Clrcle reading to 'J!I of tlme The mechamca1 detaIl. 
do not. WIth one ex:oeptJ.on, de'Vlate ma.te.nally nOnl the 
pattem u.ually adopted by M ..... Cooke 

The teI .. cope .. furmobed WIth a sufliment b .. ttery of 

TO »:rON BQUA'J'<)BlAL. 

oy&-pieces, of powers rsngmp; from 30 to 400, and a1.o WIth Tbe ftoor 0' the ob ..... tory .. BUPPorted. qu.te mde
a billi1ar uucrometer Tbt polltlan on"let IS permanently pendently 
attacbed to thelower end of the mam tube. Tbe ob •• ...,. Bes,d •• th .... lo>tge Ob ..... tone. at Rugby and l!:ton, 
tory ,. erected on the roof of tbe western tower of tbe New ' _ tbere IS a sm&!ler one at Rosaa1l, .. blch 18 8ubotantlally 
8000011. It '" Iquare, and .unnaunted by a revolVIng bUIlt, and fuJrnsbed WIth revolVlbI! dome. It contama a 
dome. It IS obVloUl that an mstrument ereeted on .. tower- 4\-moh refra.otor, equatonally monnted by Slugg, of 
O&Dnofl be wholl:r free from Vlbratlon; but the latter.. Mancb .. ter. It h .. not been used recently , 
lOduced to "uummum b1 eupportlD(!' the tel .. cope on two I am lDfonned that a telescope of con81dore.ble power 
mUll" truas.d !lOn gllden otretobmg acro •• the tower has been purchased tor u.e a~ Chfton College, but tb. 

Observ&tol'J' .. not yet bUIlt 

§ l3.-MUSEUMS AND BOTANIC GARDENS. 

CLI.TO", COLLlIOB 

The Muaeum and Dotomc Gardens at ChftoD CoUOK. 
wore ftrst projected tD 1870, wben a fund was begnn to 
defray tb. cost of tb ... formatlon and maintenance. A 
sum of more than 3701. has now been ...... d. and though 
the exponsos b .. "" been neoeaasnly beavy, both the garden 
and the museum are now entJrOly free from d.bt. 

The Head Master of Cbfton College (tho Rev Probe ... 
da.ry Permval), erected ", h .. own expense and presented 
to the oo1l0g0 the extenatVtl bUlldmg mtended for .. hbral'J' 

and IDUIOum. It 18 awe\l-hghted ap_ent in tbe early 
EnglISh ~lo, 60 feet by 23 feet, and 81tuated on tb. first 
800r. It campn... five bays, the lower on. bomg at 
present need.. the .ocrotary'a office. The l\ook ....... are 
fitted ID between the wmdowo, 10 as to form a ...... of 
recesses annexed to the wmdows of the room, • ... th .. table 
lD each for otudy. Th. hbrary .. already we\I stocked 
and contoms 10m. 1,300 va.\nabl. volumea, compnsIDp; 
work. of standard authors The arclutecture of \be 
hbral'J' and mnaoum II ID oba:ra.eter WIth the red of the 

G 
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ooUege bwldmg, the roof be1IIg opell-tlmbered, of Ol'lla
mental. ooDBtructJon, WIth balrmier beamJI resting '!" wood ... ool1lJllJUl Tlte mueemn...... are ....... n d don 

the centre of the room. The HtmIgI .... of poha'f."ed I'm •• 

1'BE IRJRtl'II OP CLiftON COLLBGB 

Tlte musOU'!ll must be considered .. still m Ita mfancy 
but thongh there ere many gaps m the collecttons, Bom; 
of them are remarkably good An Important rule was 
iald down at the very outset, VIZ., that" the museum sboll 
.. be .... ntuilly a Bntlsh one, and .hall illustrate the 
" natumI hJBtory and antlqwtl .. of our land by good spem
"mens ayatematicalIy arranged, under the departments of 
:: zoology, botany, ~eology, mineralogy, and archreology~ 

In addItion to th18, there will be a collectton of """ and 
" CUl'lOUB obJect., whIch may be conOldered nselul f", the 
" purpo ... of sOlentdicteachtng, and a large typ,cal sen ... to 
"be need at the lectures and demonstrations g'lven m the 
.. college on com~ttve anatomy and other branch.. of 
• " natumI hlBtory. Tlte COUUDlttec of management will only 
" accept of such spemmens .. can he cl&aeed nnder some one 
.. of th .. e heads" Thts mi. has been lutherto absolutely 
adhered to and there IS bttle doubt that ,ts adoptton will 
moure the real utility of the mnaeum, and will make the 
collectIons much more pezfect than conId otherWJBe b. 
expected. 

Th. late Professor SedgWIck sent one of the beat typical 
coIIect\ons of meaozmc fOBBJls, conslSfilll/J of 440 8peCI88 
and 1,100 specunens. The 81ft lB m every _y m...t 
n.lnable, and .t lB one of the moat usefnl that the mueeum 
has yet recetved. ~. pa!reOZOlC fomls were very im.P"": 
fectly represented till 1ateIf. when. large ...., wee ..... veII 
froni the Dzrector..Genera.l of th.1nah Geolojpeal Survey. 
The spemmens ere mostly tnncaJ. and are all JWned. 
Some of them are of ereat ranty •. 

Lalge coIIect\ons of fossils h"ve also been _ed from 
Samuel W Ol'8ley. Esq, of Cllfton, and many other eon
tribntorB. ThO loeal eon.. of fosBJla is coDlldered of 
espectalllllportance m such a 1IJllB81IllI .. thlB, and under 
the able enpenntcndence of 1. G. GreenfeD, Eaq ,It has 
aboady attuned OODOlderable d:oneusione. The ~ 
of the geologwal _n of the ChCton College &.entmD 
ISomety have been the ........ of procunng Wse"""""'" 

to thIS collecfilon. and among mdlvidual don.... mention 
should espeeWly he made of J Ro"lter, Esq, and S G 
Perceval, Esq 

Tlte rock spemmens are at present few and unimportant, 
but Profeeeu. PhIllip., of Oxford. has pronmed to (!lve 
shartly& Dumber of dupbcatea from hIS splendId collecfilon 
m the museum of the U n.vemty of Oxford The kInd· 
ness of & Cbfton lady (MIS. Wills), has lately furnuhed 
the mueeum 'WIth a complete ...... of pobshed cubes (WI 
m Dumber), illustrattng the rocks of the Avon aectton .t 
Cbfton They .... arranged (,u strattgrephlCllol order) III 
ene of the /lIaas ...... and. complete catalopo of th .... 
has been prepared for the u .. of stIldents • 

The mInerals m the mnseum compn.. not leu than 
1,000 dJfi'erent londs, many belDg very valuable Th. 
ereater portion of them waa lately acquttOd m the toliDwmg 
msnner'-W Saud..., Esq •• F R 8., WIshmg to dIspose of 

- B large mmera.l co\IecfilOlI whtch he had formed. lundly 
oft'ered It to the museum at. sum very much nnder tts 
..al value He fortper offered to IJ've aue-thmt of the 
amonnt as a donatJau from htmself. The Bev 1 Heywu.th. 
Chauman of the College CounCJ!. au h ... lDg ofM. Saud .... 
offer, generousll oontnooted another thud, and thlUl, fur 
the smaIl oontnbutlon of tmlJ(1lllJJil from the college fuDd, 
thlB very _slVe and ""ceIfent eet of JI1IJ1SIIo has been 
...."...}. A CBtalopo of the ooIlecttoD IS m prepusbon, 
and will 8honly be 18I1led. 

There ... Iare. collection of shells, lIl'l'I1Dged in tIm!o 
_, '.' •• 1. BntlSh land and (reek ... ter .heIl.t I fl. 
BntlBh manne shells; 3. Genenc e:umpJ. from all paN.. 
Wood......!'s Mamuzl qf tM Molluell lull been used m 
_emg them, and they .... DOW' m ."celleot .".ru".. 
A. Crnttwell, Eoq~ 0 C, ,.... """ of tho IargM_1m
_ to tlus department, but nlnsbIe gdto have been made 
to 11; by many others Th .... are .. great _, dnplu!ateo, 
.. luch ..., oIfered for escbaogI:. 
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A report on the LepIdoptera of the mUBeum has been 
drawn up by the Rev. J. Green •• 

The Coleoptera are orepresented by a great number of 
epecameul, and My Bart.on,·an expenenced coleoptenat, \ 
haa v"'1 kmdly undertaken the re-arrangmg and labelhng 
of them. Profes.or Westwo.d, of Oxford, 18 the eontn
butor of on ... half of theae IDBeDls, and he has glven B. 
much tim. and trouble to the Beleol.on and nammg of 
them, that the warmest th8lJks of the BOCIotY are duo to 
Ium. J. F. M. H. Stone 'B also the douor of a large pro
portion of the whole collectIon In other departments of 
entomology there are V"'1 few examples. 

'rhe eggs of Blitlah bll'ds ere numerou. and well ..... 
_ged; and there ere .. good Dl&ny stulfed speClDlen. of 
Bl'ItlBh InrdB, hata of winch have been drawn up JIl&lnly by 
J. F M. H. Stone and P. A OgilVIe. 

The curator of the museum and heWnc ga.tdens h ... 
lately beg>ID the formation of a zoologlcal aer1.S, mteuded 
to illustrate typIcally the 1eod!Dg fol'lDs of anunaIld'., and 
It 11 hoped that tins may b. m.d. on. of the most mterest
mg portIOns of the museum, though the lnmted Bpeee IIi>
oommand will prev.nt It from becODllng very extenBlve 

An Osteologl<lll! collectIon has also been undertaken, 
aud It already contaIns Bome good speClmE\DS, one bemg 8t 

line elephant's skull, procured for the college museum m 
Ina.. by General McLeod Both th. oeteulogl<lll! and tb. 
IDOlogroal Im.a will bo of v"'1 great use m matructIon, 
and the curator 11 anXlOultto reCOlv. adIhtlons to them. 

The cOIns fol'lD a large collectIon, and many of them are 
...... and valuable W. B&llie a.nd J l'rmsep have fot 
Bome time been occup.ed m arrangmg them, but there IS 
much need of .. good oabmet, for tho purchas. of winch 
fund. are needed. R Bamford, W Hill, and A Panl, 
Eaq , 0 C., have oontrlbuted largely to tins department of 
the muaeum.t . 

A good museum 11 of httl. n •• WIthout a good sC1.ntrlic 
hbrary. and a great many standord work. of lIIfereJloo, 
mostly illustrated, have been purchaaed for the uoe of the 
student.. A welcome .dIht,on to lin. aC1entrlic bbrary baa 
lately been made b)' Thomaa Proalor, Esq ,whoa. donations 
to the Muaoum and Botamc Garden have been most mum-
1Ioent The n&DllDg of fo .. ,ls had h.therto been a dUlicnIt 
taak, from the want of good drawmge for oomp"""on a.nd 
lIIference, but tins waut Mr Proctor has now supphod, 
by preaentlng to the hbrary an entll'e set of the pubhoatlona 
of the Palmontographl<lll! Sooiety. F F. Tuckett, Eaq., 
has also presented many useful sc.entI60 works to the 
bbrary 

The Herb&1'lum 11 at preaent pIaoed .n tb. Museum, 
lWu.ble drawera havmg been pronded for .1 It 11 now of 
conBlderabl. extent, and moat of the plante are nnlformly 
mounted on &tdl! paper, and lab.Ued The nucleus of the 
oollectIon waa an old but most extB"alve herbarIUm, fOl'lD.d 
by the late Mlaa Millo, and cont1'lbuted by her nep!Iew 
The Rev. Jamea UeForth haa lotely prosentod .. very 
large number of apecnmena, ool\ooted by Iumoelf (eapOClally 
1'106. tn ferna and: aeaweeds). together WIth another Benes 
mad. by Mr ThwOItea, of Ceylon It 11 proposed to make 
.. loO&! herb01'lUID " 

It rem&lDl to oaY>8ometlnng of the Bou.n.o Garden It 
may be ga.thered from the announcements of donatlons 
maile at the SmentI1ic SOCIety'. mestID!!" the gd'ta to It 
have been •• ry numeroua. 'l'he foUoWID!! mstItutlona and 
p1'Ivate mdlVlduala have glveu the most .ealous help m the 
formallon of tln. gar~n' the RoT"!: Botam. Gordena, 
Edmburgh (Profe.sor 'alfour); Trmlty College, Dubhn 
(Profe .. or Permval Wl'Ight); Royal 80""". Gardena, 
Regent's Park, London (W Sowerby, Esq ) , Royal Botamc 
Gorden., G1asnovm (Dr. Moore); Botame G..rilens, HnII 
(J. C. N.ven, Esq ); Re. H. N. Ellaoomba, B,tton, J. 
Saunders, Esq, Chiton; George Maw. EB-", Broaeiey, 
J. Baokhouae, Eaq, Y 6rk ; 'r Proutor, Eaq, Cbfttin 
Further donallons .... prolDl8ed by Dr Hooker, Kew; Pro
lIlaaor LaWlon, Oxford I Profeeaor Bobmgton, Cambl'ldge, 
and J. Rlchardoon, Eaq , LIverpool. 
• The formation of the ga.rden _ a work of oonald.rable 
ddllcnlty, the pi ... "Signed to It bemg exoeedmgly barren 
and unprolDllln,. The garden 18 IhVlded by .. path mto two 
portions, each WIth a neat 11'On fenoo 'tho hedgea are formed 
of the foIlowlDg abrubs. B ... ".,... D............ Sparhum )« .... 
-. UIM -.opl1laJ'ore:pkrlo, C"""'" Lauro-Cera ..... , var. 
ColcltcG, RollI uodicG (monthly .... ), Ltg1utnmo Japo
_ and 411C11ba )opoaaca At Intervals al.ng the 
hedges .... placed exampl .. of the trees and shrubs wIh
,""oua to or oommonly jlI'Own In England Tlus orheretum 
(preBODted by Mr Proctor) 11 mtended to faouhanse 
learners WIth the n...... and appeara.nce of the common 
lpocunens winch they are hkeiy to mest WIth. Every tree 
and abrub h .... oonap,.uoul label attached to .t, boarmg 
the EogllIh IIlld Latm n ...... the natural order, and the 
na\l'f1> coUll\ry of the 8pec!111en. There is an ... teImve 

rockery on the terrace m the garden, now oompletely 
stocked WIth AlplDe plants, and a number .f rare 
Pvronean plants, obtomed by purchll6e from Cheva.her 
B';,rd"e m November 1871 The coUectIon of Sanfrages 
.s good and ftoU1'lBhlDg Th. herbaceous plante are du
posed In the plote of ground, and they are grown m narrow' 
paraJI.I b.ds, WIth stnps of grass bord.. between. They 
are, of conroe, arranged lIOOOrdmg to the na.turaJ. system, 
a large label inIhoatlng the lnmts of each order, wlnle " 
smaller on. I. placed beSide evsry plant. AquatIo plante, 
are grown m large pote filled Wlth water and sullk III the 
ground a sorry substitute,' however, for II pond, and .t 
oonnot be expected that the collectIOn of aquatIcs oan 
eIther be adequate or well grown till som. pools ...... 
formed. for the speCI&! recepllon of tins IIDl'ortant IhVlslon 
of plante There .... at preaent about 1,000 or 1,200 
specil>. of ftOWC1'lDg plants, but some of the genera (and 
even orders) are 1'oorly represented, wlnle of others there 
are too many But, when It II remembered that the 
ga.tden .s of recent formatl<\D, the progress made may be 
conSIdered aotlafaotory The curator haa had great ....... 
tance m the deto1'lDmatlon of the ddFerent ol'eCl" of plante 
from Ins mend, Mr, G C Churolnll, and both here and 
m the Museum he has never found lack of Teady help 
among the boys of the oollege, for who.e eapOCI&! benefit 
both mstItutlons ha.e been formed 

When the V&1'IOUS collectIons are a httie better developed, 
tho curator hop .. to IIsue delC1'lptlve ootalogoes, winch he 
thmks will moke th01l' utlbty much greater The firat of 
the .mes 18 to form .. gmd. to the Botamc Gorden, and It -
will be ahortly followed by othere on the 1Il1De1'IlJa, shella, 
and msects m the Muaeum. 

The curator thua concludes h1I report· -" It remam. 
" that I .honld oay hew urgently we roqwre further con
n tnbUtlODB, not only of money, but of specunenlil It will 
" gIve me great pleaaure to commumoote WIth lntenmng 
" donors, and all gifts Wlil b$ dnly acknowl.dged at th~ 
" SClentI1i. Soclety'a meetlnga. The followmg 11 token 
.. from a Cll'CUIar recently IIsued. It will/llve a general ulea 
tl of our reqiUrementa :- ~ 

"CLIFTON COLLBOE MUSEU .. -L.st oJ Dentkral",. 
BritISh Fo ... Is, WIth name (li.nd, 1£ poss.ble, looality).
Those from the Pal"'ozOIC form&tlona, and local specunens 
specnilll' des,..d , 

" Brlhsh Rocks Named -An:!, good typ.<lII! BpOOllllenB. 
,/ Brit .. k Mmeral •• -A few good ones 0fI/g, the collectIon 

contotnIDg already nearly 1,000 apoo11llens The sub
cur&tor (J G Greenfell, Esq, Cbl'ton College), will be 
glad to funush mIDeraJopte WIth the names of those mon 
needed 

" BnI1sh Shells.-Only the rare ones now wanted 
"Bnhoh Cru8taceaandEclmwdetmata.-Any, We have 

very few , 
" BnI1slo Leptdopt .... - Th. sub-curator (Rev J Greene, 

Apsley Road, Cbfton) still reqUll'OS a conSIderable number 
of apeclmens, but the commoner on .. have nearly all been 
lupphed 

"BnholoColeoplera.-W. havealorge oolleotion already • 
winch has not been .. yet fn11y arra1lj{ed. 

" Bnho. Doplera anil OrIhoptera, .,.. -Any 
"BnhsA Egg. -lnformallon oan he had of the mb

euretor, D. Pearce, Chiton College. Many more egga are 
needed 

" Bnt .. A B,nt..-The neatt of Bl'Itish blrde are de .... b1 •• 
and a eODBIderable numher of stulfed bllda 

" Bnt"A MammalllJ -Skma or stulfed speounena of any 
found WIld In Bnt&ut 

"BnI1sh Plallls -The herb&1'lum now oontame more 
than • thousand spOOles, but good apeounens of rare or 
loO&! plonte would be lngbly acceptable 

" BntisA C ..... -Any provmCI&! tpkens of the 17th and 
18th oentun .. are also need.d 

" BnI1sA Allhguahes.-Ceill., Roman, or early Enghsh 
remOlna. Many person. wonld probably be able to &8B1Bt 
~e formation of thlI ool1ection. winch 1S .. ,.et very 

"ZoologtClJl S ..... -FOreIgn epeC1D1enl are hera ad
misslble, but, .. typ.. o~y of tho prIl101pal natural 
IhVl8lons are requIred, It IB d"1I'&blothat the curator 
shonld he oonsnlted before any auch apemmens are fol'o 
worded. 

"Osteology.-The akeletona of the perch, frog (or toad). 
snake, pIgeOn, eclndna (OrmtAoriyacl...); eM, rat, mole, 
bat, monkey, .kulle of the pIke, 1l1'OCOd!le, torto..e, turtle. 
h.ard, any lsrge bll'ds, any mareupl&\e, sloth, armadillo; 
anteater, dolphm, hyrax, bon, tIj[er, hear, aeal, wa1ms, 
monkeys Separate vertelmP and other bonea of liBh. 
crocodIle, any large bll'd .. oormvora, &0. 

" S~ Roo.b.-Theae 818 much reqwred, .. ~ 
such illuatr&led ..... k. on NaWraI 1hetor1, Geology, and 
B_y, &8 wonld be useful f ... referenae .. 

G2 
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At Rugby tbereis also a Muaeum contalmug a vezy fine 
collectlon of geological "l'ecunenB, a large portIon of them 
bemg 1oca1, and collected by members of the school; oJso 
a g~od ao1lectaon of 'JIUI\era1$ and numeJ'OUS rock apemmenB 

The folloWlug des""ptlOn of tin. Museum baa been 
Ul'IllShed by Mr. WJl80n ,-

etu~dY In the cabIDet all thOle 8pem .. which III found .. , 
by (non. but well authentICated oopmre. be! 

co .a) are DlSrked WIth .. letter III red Ink 110 th:f ::; 
local .pem .. m&y b. dlltlngIlJShed at .. glance.' It I. hoped 
that In time th .. may b. mad. " furl,. oample1a oo\Iaot,on 
fur purp .... of etud,.. Any _kabla van.ta .. ... _po
Clally preoerved tmd plaoed dOlO to the o ... ·~-- """"'--us 

HtBttn'!J - Th. ongm of the mnaeum ....... collectlon of 
common stones from Vl\nous parta of Engla.nd brougbt to 
tbe schoo! by the boys at Dr. Arnold's request. Thess WON 

placed III ....... m many UlItauoes WIthout """""" M Ioca.
htles, M arrangement. Subsequ.ntly, two of the OBBJBtant 
mOlters. the Reverend O. T. Arnold, and the Reverend 
H. H1f!hton, arranged and catalogued such of thFae .. could 
b. Idantrlied, and oidded to the oollectlon eom. sp.CImens 
of rocks ami foesJla obtsmed by purohOBe • 

ofthe.peme. '-J - .. -

From tIm. to tm18 presento are inad. to th. m_nm of 
caa .. of formgn Insecta. but not lutherto on .. 1atge en h 
ocale, nor genorally 10 .. 1lIfII00ently I&t1ofactozy Ita~of 
Ereeervatlon, to moke rt ... Mtb whJI. to attempt anythmg 

ke an European coli_on even of a lnmted n or 
DDDlber of famili... For pnrpoo .. of otndy, that r." ~. 
109 more ~e1y. fur the ohaervatton of tb. general 
cbaractomtics of groUpl, and th .. sbadeo of cWi' ... nao by 
wluch they gradually d,Perge, the moot lDetrnetlvo mothoil 
wonId b. to form tm European. or even." nlDVOJIIal col
lectlon of on. or more omal\ !!JIlu!!." aa. for IDltonOl, ~ 
well represented and WIdely dIStributed fomili .. of butter-
111... and It 18 hoped that .omethmg of tluo lund maO' lD 

Ro...,.-Th. tooms at present avallabl. for collectlonB 
to illustrato Natural Slstozy ""' .. part of the Arnold 
hbrazy. and .. small room belonBlng to th. N"tura\ HJBtozy 
SOClety. 

Geologtcal M_.-In th. Arnold L.brazy ""' placed 
the geolaSlcal colleetlona. These conl!Bt of (1) a Ioeal 
collee""" of Loaa /0.,,11 and Drift .t ...... wluch bOB gra
dually a.ocumulated und.r .ta present Curator, Mr. W 1180n. 
partly from the g.fts of colleetlons made by the boys. A mt 
of thl8 colleetlon hOB been publlBhed m the R S, N. S. 
SOOlety'S Report.' , 
• There .. oJso (2) ageNJ1V.il oolleettrm qffolllis arr&1lflOd'

tigrapluca1ly m a sen .. of gloea ...... , WIth drawers nnd .... 
neath, wluch IS Bufliotently coml'lete aa ~&rds charactmstl. 
fo .. JIs. fM e1ementezy geolOgIcal teaching. It conte>DB, 
however, but few jiM spemmenl. bOUlf! the result not of 
purchaae but of amateur work 18 vanouo parto of Engla.nd 
Among donoH to tluo colleetlon. bOIld .. the present Curator. 
may be named Mr. J R. Allen, Reverend T. G. Bonney, 
Mr. W. H. Dutton, Mr S. G Perceval, Reverend T. A. 
Preston, Reverend C. S. Taylor, Mr G S. West 

There IS (3) a oolloot'lI1I qf r.eks formed by the present 
Cur&tor, partly by purchase T1us haa boon latoly ...... ng.d 
by Mr. F. C Houghton, m a seneoof .hel ... holund I!'l .... , 
accordmg to the ammgement of Cotta ThIS collection •• 
alBO flurlyadequate fM the elementezy teacbmg of Geology 

Laatly (4). there 18 a co!kctlOnqf"'7II!f'all and or .. , made 
from vanous oourees, wluch hOB been arranged by the 
Reverend T. N. Hutalunson. for tbe moot part on ache
lDIcal bOIl... The collectlon, though wry Incomplete, muat 
be regarded 88 adequ&to to Ito present us. m teao!nug 

A oalleetlon of photographs, aketehes, and wagram. hse 
bolen made by Mr. WJlaon, and .. found of the greatest UI. 
.n geologtcoJ. toaclung Some mlCl'Ophotograpm have been 
preoented by Reverend a H.li1gguJ , 

A model of tho nmghbonrhood, on a ....to of 6 incheo to 
the mde, II In process of formation. 

Botany.-In Botany the school po ....... a herbanum of 
Bntlsh plante. colloated by Mr ,K,tchener. There is oJso 
a spemallocal colloatlon of I1lante_ It bOIDg found that & 
horbanam in Ito usual form 18 of hardly auy alB to a school, 
88 onIy a few boys ... ,. be truoted to have admIssIon to .t 
freely for reference, the local collectlon 10 m course of tron ... 
terence mto!alge note books, where they will be aecureJy 
laotened, and replaaod from timo to tlme If'DJured 

VarlQus aolleetlona have been alllO presented. Britl.h 
ferus by Mro Gmy; O&nadJan and other plante by Mr. 
Moberly; Bntlsh plants by Mrs. PIulIpotto (many pla.nts 
In tlua colleetlon were colloeted and named by the late MISI 
Wanen) Bntlsh Rubl and Sah... h,. Reverend A 
Bloxam; New Zcela.nd pla.nts by Mr ReId of Otago Th. 
echocl also posseoaea the aeNes of draW1nge and SpcemleD8 
lIustrotlve of the natural ord ... prepared by Mr. Ob ... of 
Kew, and" ""DBlderable number of other chagrams on 
botony. , 

Zoology.-In Zoology we have a valuable senea d a..
s.clums illustratlng the comparatlve anatomy of tbe ImUDIII 
kmgdom, and .~Ily adapted to Dr Rolleoton'." Fol'rDB 
of AIl1maI Lrl'e. The prep""","ODJ were arranged by Mr. 
C Robertson, Demon_tor of Anatom,. m the Oxford 
MuseDDl, tmd are duphcateo of the 01'lglIl&l Oxford IlOI'IOII 
They ...... presented b,. Mr. G. H Morrell, late AssIstant 
Deme1lBtrator aI; Oxford 

A omal\ oollectlon of slmlll 8nd .1.lekmo of local mam
maha, and a collect1on of budo' eggo have been commenDed 
by the !'iatural H18f.ozy 80CJety Th ......... mallaollect1on 
of ohells of la.nd and manne moUuoca 

futnre be attempted • 
, No attempt haa ret boon mad. to .tady .",. !!JIlUJll: ot 
m.ecto except th. Lepidoptera. The cIuel oau.. of tluo 
de!\CIoucy 18 tb. aboonce of aoy oheap or ........ lblo text 
book on the other order.. But .. tlD18 goes on. and tb. 
LepIdoptera cablDet .. filled. It would oortawly b. deolrable 
to extend the colJeetlon to the other orden at 1_ to the 
Coleoptera and Hymenoptera. ' 

Th .... holo of the work In this departmsnl h ... bee .. dona 
b;r the Natural BlBtozy SOCIety. enbrel,. anart from anT 
.. heel work. ~ 

Dmdorata.-Th. teaching of all bl'lDoh .. of Natural 
H18iozy at Rugby bOB been muoh Inlluenced by the fact 
that tile Bchool po ....... no better muaenm than the omalI 
and partial colleetlcno above d ...... hed; fM th... can be 
no •• tlofaetozy toocbmll' of zoology, nor oven of g.ology. 
WIthout .. zoolOgical colleetIon WbOD tbeae oubJecto take 
a lugher plaao In .. hool educatIon, and are tought by men 
who have themsel_ had the advantaga of tbe _ of 
museums, the present etate a. thmgo will not he tolerated. 
Among our dOBlderoto maot be D18nt.oned. lD th. lint 
placo, a proper room for .. museum. ThIS It 18 hoped ma,. 
b. found ultunately m tbe Arnold Llbr,.,.,.. When the 
Temple readlDg room 18 bulit, the Arnold Llbrozy will be 
avaJlsble for " museum and hbrozy of book. on lpeClal 
8nbJecto, .uch aa the natural IOIen ... and antlqultlOl It 
.. large enough lor both thess mb)ecto, &t an)' rate for 
some )'e8i1'8 to come, aDd fl a .room awtable for a museum 
but ulllUiteble for .. readmg room or bbrazy. But Ih~ 
eotehllBhD18nt of mch a mUlODm of geology and zoology 
lIB would be of real use In school teaalung mvol_ COD
.. d ..... ble expenditure on epecnnenB. on dlagHml tmd 
prmtlDg. and on proper ...... for the .pecun.... And, 
moreover, no muaenm would bs of mnoh ... DDleso there 
..... a curator m constant attendaD.., and tluo cooto more 
money The mestero have far too much to do to attend 
properly to the ceaoel ... work that the care of "mnaeum 
mvolvOl; and 8 mnaenm only ....... ,blo to b'lfI when " 
muter can afford tim. to be »lQODt would be 10 praotJce 
almod useless. Nor can .. mUleIlD1 at .. hoo! be thrown 
open to aIJ, WIthout the presence of "curator. ACCldonto 
are sure to happen, ."d the result 18 en~ tmnoy&llllO. 

It is probable that the true functlono of " museum at 
aohool have yet to ha dlBoovered, hut It cannot bs donbted 
that m Claa81Cal Antlqmti.. and 111 NatoraJ. HlStory " 
muoeum 18 ....... tJalIf the hoy. are to know thmgo aI; fIrot 
hand, and when such • muoeum ez18tIltI nse willopeedJl, 
follow It 11 not u......".,. that it ahonld bs large, but ,. 
.. n........,. that It .honId be well seleeted. Tho ordln,.,.,. 
muoeum of the preoent or pest day, COII818tmjr of two or 
throe bottleo of 1DIkce,. etulfed alhgator, and ,,",0 Bunneo4 
,dols IS not m_ .... and 18 not tho Jdeai to be 8IIDOd aI;. 
lbgol'OU8 erclU8\OD of mere DI18COlla.neouo CDrIOOItJ .. DlUd 
be the law of the mUlOWD. 

A larger 1'00111 18 wanted for the D80 of a Natural Smory 
Soe!ety. for p>epIII'lng opecuneua, &c., lor tho m.....",,; hal 
It will not be ddIicuIt to euppl,. th18 want. 

AmODJl other deslderato moG be menttoned " botanU!ll 
garden, m wluoh the lacaJ planto may be ..... nflOd m thm 
ord.... n 18 potIIIIble that when the _ oboerntoJy 11 

bmIt, and rt .. only. queotwn of mte that 11 eaDllng ddsJo, 
some part of the ground surroundmg rt DIA1 be awie 

De 1_ Colkclimu..."There is at Rugby & ..,Uectlo" 
in proeeso of formatlon Of all the Bnl .. 4 Lewfqptera. 
TJuee emalJor oallect1ous ~ In V8I'JODB pe.rto of Englal1d, 
and p ....... ted to the schOO~UDlted togetber and 
made the baa!B of one l!ODOl colleetIou. TIu&.. m
creased from tim. to tlme by bo who oollect for it, boouI .. 
~io from ~ose who !Jave 1e4 ud who stiI1 keep up the 

"wilable. , 
The preoenl writer cannot help ~ Iuo hope that 

a museum ",U not long remam a des1deiatnm. A ... 1.. 
1ectIOn eulIictent for all oehool "... could probablJ be 
pur<based and properl,. esJuIntod for 2,5001.; and '* onII 
be _ge If among the weoiIhl and Joyal old ~ 
oome one 18 not found 1rho will by such "tpft ~ 
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hIS nam. aa a" enlightened lover both of .Clonee and of 
tbe lebool 

At Cheltenham Oollege there 18 a MUBeum. partly SClen
tdie m contents and anan~ement, and. there us &- bota.mca.1 
garden of half an acre. The mu .. um 18 barely three years 
old, the botaruoal garden Just 12 months. 

\ 

At Taunton College School there I. a TYllloal Museum 
and a Boteme Garden. • 

At Ma.rlborougb School there 18 a Museum and a Boton.c 
Garden. 

At Dulwlch College tbe formation of a Museum of 
Natural Hiotory h .. been lately commenced 

At WIDch .. ter Oolleg.th .... 18 "room fora Mu.eum and 
for the UBe of boys who collect ob.Jects of Na1alrallhstory 

§ 14~SCHOOL SCIENTIFIC SOCIETIES. 

At &II the Sohools I .... ted In connectIon WIth WhICh 
Natural HII1iory' SOCletl .. have been establIshed, I was 80 
fully aaaured of the value of tbese orgawzatlon8 1D de
v.lopmg " 8pmt of lDqUlry and ob8ervatlon among the 

'boya. that 1 have brought togetber here the Rules of 
.evera! of the Soole1>. .. whICh are already at work 

RUGBY SCHOOL. 

The Rugby'Sohool Natural HIStory SOClety waa founded 
in IBfi7. and at the p ..... nt tIme (October 1872) ocns .. ts 
of nIDe honorary members (oloefiy masters of the sobool), 
39 oorr .. pondlDg members (chIefly old pupds). 16 members 
(p .... ent 60holars, who have b.en elected full members for 
work done). ..nd 62 .... OOll!.tea (pr .. ent soholars not yet 
promoted to full membersh1p). The sOCIety at present 
comprISe. nearly one iifth of 1lh. Bcboo1 It IS worked by 
public meeting. (held onee a fortmght). at wloob obJeeta 
of mtere.t are exhlblted, and papera (by master. or boys) 
..... read. by sectIonal meetangs of boya haVIng BlmIiar 
tastes, B8, for mst&nce, the bota.lU1its, the geologtsts, the 
ml0l'0800PlSta, next, tor work or d18C1l8810D, by DCC&8Ional 
(though n .... sarIlyrare) excurll1on.from ltugby. the places 
VI'lted dunng the year 18i2 'being Charnwood Foreat and 
•• v.ral fn$>n .. at Blrmmgham, and by the use of a special 
room to wblch the m.mbers of tile .00lety &lone have 
BOC.... In tluB room are kept oollectlons of m.ects, 
planta. &0 • d18 • ..t!ons and .keletons ",,""ged for atudy, 
and, bbrary of books on natural "Ienee 18 bOl'l8 form.d 
for reference A report of th. prooe.dmgs of the 80Clety 
10 publI.h.d annually at Rugby Tho soclety 's found to 
have an Influen •• for good on the boyo. 'l'h. meetlngo 
Ihow that the .o .. ety I. popular, aa tb.re are generally from 
70 to \00 preaeut I but ... yet great drlIlcully I. found In 
gettIDg the boyo themaelv.. to take part III the m .. tmg., 
whether by reMhDg papera or ohanng m the dIBcusBlona ; 
hence ,t ,6 beheved that greater real good I. dope by the 
smoller ... tlonal meetings The oo.,ety IS found to be very 
valuable m bnngmg forward any boy who has a opeclallty. 
whiCh, In the hurry of •• hoal work. nught have .... p.d 
notIc.. Such a boy 18 found out either by bemg mtro' 
duced by lua tnends or by ... lung queat16ns. and the 
p .. sldtnt then mtroduoea hun to the other boyo In the 
lob1l01 who have Iundred teate •• and bnngo bun under the 
notIce of the maater who h... charge of hIS faVOurite 
.ubJect It IS found that the boyo are del>ghted to be 01 
any uee. and WIll undertsk. anl fIClentlfio drudgery that 
m&)' b. ougg .. ted to tbem, provld.d they are aasured that 
It wIll do 80111. flood Some good work 18 done 10 record. 
mg meteorological observatIOns and fioro.! d&tea. ""d 1D 
m&lung sketch.. of strlkmg or mtetestmg geologloal 
eecboWlI &0. 

Th. rul .. of thI4 1000ety are .. f~lIow ,-
1. That thlB aomety b. ca.ll.d "Th. Rugby School 

N&turlOl Hl8tory SOOlety." 
2. 'l'h&t the 8001ety oonlllt 0' honorary m.mbera, oor

lespondmg members, membe:ra, and 888001&tee 
" That muter.. Illld othero connected WIth tho oohoo!, 

b. ehglble aa honorery. Iond old RUf(belans .. oorre
spondmg members, that present RugbOians (haYJDg at
tended aa a VIll1\<'r tluee of the SOCle1>.ea meetmgs) be 
e\JgIble->l III tbL "l'l'er 8Ohool or .",tb ... members, >l In 
the mlddle or 10lvtt scho.I, aa .....,..tea. 

01 OjJic«o. 
4. 'l'hat the .... etts oIIi.... CODOl.t of a p_dent, 

_lory. and __ • and of tho keepera ot the several 
album .. and th"t \h ... do form tho OOIllIIIlttoe of I1l&1lllgOo 
ment, three to be .. quorum. 

S 'rbM all otlicerO be elected annually 
6 That when any otll .... _to the oommittoe do 

recommend .. _boo or _-. or (for tho oIIi .. of 

p .... ,d.nt) an honorary member. for e1eo!aon by the memo 
bers of the sOClety. and that the electIon be by scrutIny. 

7. Tbet the prOlldent take the chm. at aU meetings, out 
have no vote except m ..... of .'luahty 

8 That tho. .ecretsry keep the mmutes of tho .000ety'S 
proceemngs. keel' a I'St of 011 person. preaent at each 
meetm«, keep'" lilt of the exlBtlDg somety, WIth the names! 
and addr...... ..s far aa pOSSIble. of all ocrrespondlDg 
members. and a het of all benefaelora of tho socIety • 

9. That the presIdent and treaaur .. form a .ub .... om· 
m,tt .. for m&nag1ng the financ .. and k"pIng tho property 
of the .o .. ety, ' 

10. That th~ duty oftbe seven! &lbum keeper. be toreoOlve 
all notl ... oonneetsd With theIr s.vera! sectIonS. to enter all " 
occurrenc .. of Interest in thell &lbum. and at the .nd of 
each year to furnl8h a report of wha.t haa been dono m h .. 
sectIon dunng the y_. - I 

1l, That In the sbeen .. of any oIIiCl!t the IlOD1DI1tt .. 
appomt a deputy. 

01 Houorary ""rl CorresPondin; Memb ..... 

12. That honorary memboos be elected by open vote of 
the .0Cl"o/. pay an entrance fee of 10 •• but no sub • 
scnptIon uur... specially ca.lled upon I and bave all tbe 
pnVllege. of membera. ex .. pt that of voting 

13 'fhat correaponwnj[ member. be .lected by open vote 
, of the SOCiety. WIthout outran .. fee, and have &II tho 1m. 
vdeg .. of memo .. s. exoept that of votIng. but be requIred 
to pay for the .octet!·. ,eport •• for a supply of whIch they 
ma.y pa.y a compOSItIon of lOs fo~ SIX years 

14 That members or asaoclatea, on leaVlng the school, 
become correspondIng membera Without electIon. -

01 Member. and 4.60C14I .. 

15, That members and ... socmte. be propos;d by a memo 
ber or honorary member and elected by the oODlIDlttee 

16 That there never be more than 20 members, or more 
tb&n 20 .... OCI.t .. 

17. Th&t member. and .SSOCl&tes pay a .ubscnptlon of 
2. 6d per term. and that any member or 38.OOlate who 
sh&ll. at the beg>nmng of any term. be reported by the 
treaaUref" not naVlng p",d hIS subscrIptIon for the last 
two terma he struok oil: the hit of the socIety « 

18 That memhere ;m.y apeak .t 011 meetIngs of tho 
lOOlety I m&y read pepera mth the leave of the preBldent. 
may IDtroduce four V1S1to .. at all publIo m .. tIngs, and 
.. .. Ive • copy of the 1000ety'0 report t 

XIX That .... OCIl!.tes have the .. me pnvdeges .. memo 
bera. except the rIght of voting at pnvate meetIDge of the 
$OClety • 

XX That &l8OO1at .. , on reacluog the upper .choo). do 
not beeome memhere WIthout electIon by the commIttee 

XXI That any memboo or assOCIate may be suspended 
or expelled from the society by • vote of two-tlurd. of the 
memhere present. If he, from any IDI8demeanour o~ want of 
energy. appear to deserve suob suspeJl8lon or expUlolon 

01 Meehllg •• 

X"<11 That ordmary m .. tIngs hs held once .. rortmgh~ 
but that the secretary b. empowered to call extraordInary 
meetIngs when neceaaary. 

XXllI. That .... tors may speak and read pepirs at all 
pubho meetwgs. WIth the leave of the PreJlldent. 



liD :ROYAL OOMMISSION ON SOIENTIFIO INSTRUOTION, ETO.: 

OJ &por", 
XXIV That" nport be pnnted onoe" y ..... or often81' 

>f the OODlDllttee thmk fit. 
XXV. That an edltmg committee, of two IDeDlbora and 

one honorary member. he appomted by the president for 
each report. 

" enJoyment to many boy" who IVOlIld othel'Wl8B have hted 
.. a Wll'l oh!rure and dull hfe m the achoo!, whlia' It has 
.. also been of uze m helptbg to gtve som.tlung of an 
" mtellectual tinge to the oiodwery mtercourse and oonVlll'
"satton ot the boy. Such m.tttutlons Pl'8V8llt tbe 
.. athletlo mds of ochool hfe bom beconnng too .. elusively 
" p.redomuumt. U 

OJ li/"", Rule,. The tulea ....... follow:-
XXVI That WIthout nobce ",ven at the precedmg 1. That tIua IOciety be called 

meeting no change can be voted In theae rolea. or any • SCIentific SOCIety.n 
name be anlnmtted to the oonmuttee for membllrsillp or - -_. 
"80Clatlon. or any vote of 8U8pOnslon or expulSIOn paased. 

the .. CbfIou CoUoga 

XXVII. That no cbaoge be made ,n theae rolea, nnl ... 
propo.ed by " mamba- or honorar,y member and earned by 
the votes of two-tlurds of the memben p ... ent. 

CLIFtON COLLII01l. 

The Clifton College SClent1fic SOCIety. whwh WI\O founded 
, on the 25th of June 1869. IS man!'lP'd by the boys them
aelves and one or two of the SClenoe Mastere. .. ThIs 
" BOClety holdo fortIlIghtly meetIng.. at wluch BCIen1a1lo 
.. papers ..... read and discu .. ed. obJect& 1lluotratlve of 
.. naturaJluotory ..... exlublted ""d explomed. and so forth • 
.. A record of Ito proceedingS .. kept by tbe .ecrela.r!es. the 
.. firet and .... nd volomes of wInch have been pnnted. 
" The nomber of boys who .an belong to It ISlumted to 70. 
" a.nd the mterest exCIted by It In the school 18 .0 conOId",," 
" able. tbat there ..... ~uJarly a numba- of boy. _tlng 
n thell' tum for electJ.on/ 

The S .. ence master. and the atndente ..... "ipresent 
engaged m the formatloo of a museum. wluch thor .... 
ma.kmg '" a Strictly educational chareoter. i .•.• admitting 
notbmg but wbat contrlbutee dll'eCtly to Ita educational 
\'IIlue; thllY ..... tIlso Itoclang a modera_,.ed botanical 
g .. den With typical spemmens of plants. which will 
matenally help tb. atndy of botany. and they are about 
to .et up an apparatus for meteorolof{lcal observations. 

In ell thiS tbe ann bas been to make the boys thOD1SeJ .... 
the chief agents, only adVlS.d, dJrected. and .. mated by the 
SCI.nce Masters. and one or two 8('\entlfic nOlghbours who 
take a WII.I'!I\ mterest 10 tb .. e matter •• 

Thus the Natural HIStory Master 111 P\'08ld.ut of the 
SCIentific SocIety. and curator of the museum and botamcal 
g .. den, but for everytlung connected WIth tbOll' manage
ment he has associated With hIm commltteez of tbe boy .. 
made up of tbos. most promlDlIDt m the.e subJects \ 
, A new feature 1n the constttutlon of the SOCIety deserves 
espcctal notice "In Februa.ry 1871 It was propooed to 
.. found • sections' for tbe study of certam BCl.n .... and .. 
.. the plan met Wltb a ready aooeptance at tb. bands of the 
'"" SOOlety, Beven of these SecQODS -have been fOl'med, and are 
.. now 1D full worlang order They ... as follow. botany. 
" geology. zoology, entomology. ChemIStry. 'pbY81CO. and 
(f arehmology A r dll'ector J of each sectlon 18 nOJDlnated 
.. by the SOCIety, and SODle one I. appoInted by hun to 
" keep tbe records. &c • Wltb the tltl. of • sectional ....... 
.. ta.ry' Not more tban 10 members are admItted mto 
" each of these compa.wea. and altbough It 111 not ab • .,. 
.. lutel,. forbIdden to lolU more than 'on. section, it IS at 
" the slime time dIScouraged. for the oomnuttee beheve 
.. tbat tbe best members of sections will b. tho.e wbo do 
•• not distribute tbeJr energy over many van.d subjects. 
.. The plOl!ldent and secretary of the SOCIety ... ow ojJictD 
" members of every SectlODJ and may attend the meetmgs 
" wben th.y pi.... In th18 way tb. aecttons ... brought 
.. PIto close relation with the govermng body of tb. SOCiety 
.. at Ja.rge It 18 !eft to the dil'ector to suDllDon the mem
.. bers together At oucb tlll1ea as may 9U1t gen .... 1 cou
.. venten.., and. mdeed. he IS ellowed to manage the 
.. section as may seem to hun best, oubJOCt only to tbe 
.. control of tbe General CoIDlWttee. In most eectJona 
«there are both eveumg meeb.nga: and UCDrBlODI. 
" Smentzfic Journals ate taken m and mrcul.a.ted, sectlonal 
" hbra.nee are bemg formed. and the geologtcal edberenta 

• " have aJreedy begun to make a collectton of Jocal 108IIlls 
.. found by tbemselves So far tb. scheme worke adnu
" lably. and l~ 18 hoped that when the next volume of 
" 'l'nm8achoM 111 lBSUM a favourable ~ort will b. !PVOD 
Ie from each ODe of the &eVen aeettolUl." 

., 1 ba.ve dwelt.." the Head Master observes, U upon thw 
.. voJuuta.ry and extraneous pa.rt of oW' """",tIfic work, .. 
.. dJStJnct from Ola acbool teachmg. beoause 1t would 
A otbermse have been tml"'"'!'Dle to gtve a conect Idee of 
« the wlluence of BClCllOll m the ochool; and, 1lIImlOVer. I 
• attach gJmt un)l<>l'ts\\ce to thIS voluu*"'1 work, and 
.. should ,Wiah to ... l~ OlI00antged and fostered m all 
" schools. n \ 
~~~"~u~aW~le~~cel 

.. • t.unula$mg the ilIate ad mt.ellect. and f!iving,_ 

2. That the society colllllSt of ordmary. oorrespondlllR. 
and honorary members. 

Officsr •• 
3. That the ofIIcara of the society conmst of a president, 

secreta.ry. treasurer. and th:es memDe .. of oomnuttee to be 
eJ.cted from and by members of the .oai.ty. WIth ti.e OE
ceptlon of the secretary. wbo .hall be .ho,"", by the oom
mlttee -from thOll' owo numba-. All ofIIcen ..... ptlng the 
premdent, to be elooted ~y • 

MatIaQ"""" 
4. 'l:h&t the al!'a!n of tile SOCl~ shall be oonducted by 

the aDove o!IIcen. 

Secretary. 
6. That the dutiea of the secretory be. to keep a list of all 

the momb .... of the so .. ety. and of ell former member. and 
benefactors. who may WIsh to recetve the tranosetJons of 
the "Clety; to gtve notice of meeting., and to keep a d ... 
taIled .. port of the prooeedmgs as wc1las hzto of m.mb .... 
and VISItors present at each mecttn!l' In tbeab.ence of the 
secretary. the president mar appomt any member of tbl 
jlOIl\IIllttee to take mmutee of tbe proceedings. 

~. 

6. That the dutiea of the treasurer be. to collect all ,1lD1S 
of mOlley due to the .000ety, to receIve ell donations of 
money. and to d18burse ell sums of mouey paysble by the 
SOCIety out of the fonds entrusted to bllD 

That the tr ... urer furDlSb half yearly a dststled accouot 
of the _pte and dISbursements, to b. audited by the 
commlttee~ 

Memb ..... 
7. That th/number,of lDClDben b. 70, 0' whom 10 .haJl 

be elected from the JUDIOr .cbool • 
'rhat ordma.ry aud correapondmg memb... sha1I b. pro

pos.d and second.d at a meeting of the SOCIety. and .1Bcted 
at the meetmg next follOWIng L ... tban throe fourtbs of 
the votee of the members present to ezclude any candidate. 

That bonorary members sbell be eJected b,. the com • 
iruttee. 

That a oub8C\'lpbon be payable termioa1ly (the amount 
to b. fixed by the commrttee), bot m JlO .... to exceed 
2. 6d fen the opper and 20 for tbe JUnIOr school. 

That ell .ub8Cl'ipttons muot be p&ld between tbe first 
and second meellngB of tbe term, and that any member 
retl\'Ing from th. SOCIety he requued to pay ell aubacnptlonB 
due 

'1'bat, UDd.r penalty of expnlBlon from the sometr. all 
members he ""lin!ed to attend two tJmod. of tbe ordlDa.ry 
m .... og. In each term, e.cept for reasons 'deemed suf!wumt 
by the p", .. d.nt. AttendaDce at utraordmary meetmg. to 

be T::0~ certzJo numba- of tickets for edJ1\UlBlOD to 
OrdiDa.ry meetmg.. sha1I he usued by the preBIdmt far 
ooIIeglBDB who .... not members of the BOClety. but that on 
al'Pl1OatJon hcmg mod. to hun, anr member ""'1 Jotrod_ 
other VlSlton . 

a_. 
8. That aectiona he formed for the mDl'e IICCIU'Ilte atndy 

of the dUfennt branches of _. and that the daectoiI 
of theae _ he chosen by thelOCIOty. 

That the __ .hall hold meetmga .. often .. may 
seem fit to thm respecttve dmclors. at WIucb any members 
of the college, WIth the .... etIOD of the ~. maya\lend. 

Meetuog" 
9. That ordinary meeImgs of the IOCIOty he bcld om ... 

forttngbt;, 1m that the f'lOI'ldm ba emjJowored to cell 
~ meeIaDgI at Iu. cbscreUon • 
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N""Rul ... 
10 That any member 0' the society have power '" 

propoae auy new rule, or anylllteratlon In an old one, pro
vIded tbe motIon be seconded by anotber tnember. aDd that 
notIce of at least one week be gJven to the lecretary. 

MAllLBOllOVOH COLLIOOB. 

A Natura.l HIstory 80Clety m conneXlon WIth Marl
borough College (the earbeat. It II behoved, that W&I 
founded at any pubbc echool) W&I eatabhshed m Apnl 
864, when two or three memb ... of tho achool, who had " 

taate for natata! hIStory, banded themaelv .. together, 
e1ectlnj( the Rev. T. A Preston, one of the 1II1I8tera, &I 
thaw l"reondent, and agreemg to meet on certain mghta for 
coneu1tatlon. At 1Irat chffiCUltle. cropped np t1uckIy, but 
100ent!fio energy, ",ded 1>1' the firm lU),port of the Rev. 
G. G. Bradley (the Jato Hrad Maater), 1D _e overcame 
th.... The somety P.O", and a yeaz and a half after lts 
formation pubbshed Ita first report. The .... er of the still 
smoll but tbnvlng sOCIety lmghtoned more and mo"". 
About the Inlddle of 1866 the College pfOVlded a room as 
amUBeum.. 

From that tune to thIS no cloud of any lJIlPortance 
has app..,..,d on the SOOlety·. hon,on. It now pubhshe. 
Its ,..,ports half-yearly, numbers more than 60 members, 
and Ita coliectlOnB have ou.tgrown Its museum. One of the 
masters. as already mentioned. 18 ~ldent; other masters 
frequently attend and 1'8&d papers. There are fortDlghtly 
meeting", at whIch papers are read, very often by tbe boys 

• themlelves There are varlon. sections (geologlcel, 
botanIcal, entomological, archa!oJoglcal, &c.), each of 
whlch .. p .. l.ded over by one of the membero, and whICh 
furmsh quarterly or more frequent ""Porta. There ..... 
one or two field.dara every torm, on tb ... days the boys 
go to explo,.., ne" distl'lcta beyond the ,.....h of an orcbnary 
walk. , 

The paper. read at the meetmgl of the lometr are 
pubillhed half-yoorIy WIth the Report, and in addItion, a 
Jo'lortl qf MarlborOf1!Jh. two portiona of which have .p
p .. red. Tb .. IS a .... nd ed,tion of the Flora by the 
Re'l T A Pr .. ton, winch 1Irat appeared in 1863. ddfermg, 
however, very motonally from It, pnnclpally In .. nlatomg 
.hort d .. cnFtlons of tbe dUf.rent .pec!el 

0"" result of the formation of thIS sOClety has been the 
produotlOn by a Marlbun.n (Everard F. 1m Thurn) of a 
work on tbe BmlB 0t Marlborough, In the preface to winch 
the author lays I It II only now. when I reel at last 
.. forced to ,..,nder an account of the work wh.ch I heve 
.. undertaken and have now completed, that I feel Ita many 
Ct deiielenClea I have, however, one consolatIon· I leel that 
.. 1 have done my beat to render a trlbute of gratitude to. 
.. the aohool. where I passed 10 many pleasant boors, and 
.. Ia tbe Natural Hillary SOClety of tbat ochool, to winch, 
" and to wblch alone. low. 1M fol'lD&tlon of _ wb.ch 
Ir now prove .. continual and endless source of pleaaure 
U .. nd occupa.tlon to me It 

'l'be present Head Master stalea that "the mfluence of 
.. th .. SOCIety on the boyo II In all ,....pecta most valuable, 
.. and the extont of practlcal work wblch It has effected 
" may be judged by the long ...... of pubhshed ""Ports, 
.... ivell.. by the Flora of the dIMe!, and full acconnts 
.. of Its entomology. 1I"0logy, orDIthology, &c. ,t has 
t'f produced." 

Tbe rule. are as follow. 
1 That tIuo lomety he called the Marlborough CoJJega 

Natural Hillary 8omety. 
2. Thai It be ma~ by a comDllttoe of fi ... members, 

and tbat the _CI .. m the oomlnlttee be filled up by 
parsons e1ectad from and by membere of the .00000ty. 

a. That, m tho .. bean .. of the Pree,dent, one of the 
COmln1ttoe take the elwr at th. meetings. 

4 That Ihe eloouon of new membere rest WIth the 
OODlmlttee. 

6. That anyone may be eIeoted " member of the OOOlety, 
If he have attended as many meetmgs, and have shown .. 
much mlerast In the prooeedlDgs .. the oomml""" lhall 
tJunk fit; and that the nam.. 01 such new membora he 
1'8ad out at tbe nut meeting after the electioa. 

6. That each membar be lIllowed to hnng on. friend to 
the meetmgs of th. IOClety, and that h!O mend be allowed 
and requested to enter IOto any cbeCWlllon, or show any 
obJeoI of mtenat, but ha not allowed to vote aD. any 
quesllon. 
of t. ~~~ membar be reeponsible for the behaVlOBl' 

ta!u Tb~t the meem.ga of the OOOlety he held ouee a 

9. rhat the 0"111'",""" be empowared to eject or anspend 
any member If, WIthout good _. he &been, hnDaeIf 

tW:lCle m SQCCOSBlon from the meetmgs of the lOCiety, C)r 
be judged gQ1lty of any serIOUS mlldemeanor at such 
meetings • ,'. 

10 That any person 'preoent may exlnb,t object. cal.n
lated to mterest the somety at tbm meetings 

n. That ,t be left to the oommlttee to deterln1ne the 
oubJectB for leoture or cbeCUSSlon, and that any peroOD may , 
dehver a ieetu1'8 before the aomety WIth t.he oa.nctlon of the 
C9'mtnlttee. ' , 

12 That III case of an equahty at volea, the .... tmg vote 
lie WIth tbe PresIdent, and tbat he have no vote except m 
luch .. case. 

13 That a 1'8port of the proeeedings of fue society be 
entered In a book, to be kept for that l'llrpose b1 the 

a~hal the secretary be chosen out of tba nOlllllllttee 
by tbe members at the somety, and that he hqld ofIloe for 
one half year, but may offer liunse1f for re-election at the 
commencement of the next. \ 

15 That any member of the somety have power to mng 
forward a motion for the alteration of any rule, prOVIded 
h!O motIon be .... nded by anoth .. member; and that the 
maklng of new rul.. shall he WIth the committee, who 
shall not have power to alter them IVIthout the consent a! 
the majonty oflhe 800\ety. , 

WlNCBBBTBR COLLltiGB. 

A Natural HIStory Society has been started in the school, 
to en~e boya to colleCt BpeclID.ena, and to commum .. 
.. te.Wlth one another abont them It IS !muted to 60 
boys, who adopt the memb.... It meets onco In tb1'8e 
weeki, and two of tbe master. help to 'manage It. The 
bal'. have shown that they""" lUterested 10 the obJectB of 
the somety; they h .. ve reail papers, and have made .. echl
able colleetlons of planta. eheIJs, imecta, fo .. lIs, and 
mmetals. Pm.. have been g.ven at dUf ... ot _ea for, 
ouch ciolleetlonl by the Head Master and one of the asBl.tant 
maoters, but the Head Maoter oonSlde .. that the boys 
colleot as well for themsel_ WIthout pme. Gradually .. 
museum and bbrary """ bemg formed (one of the class 
rooms bemg gJven up for the purpose), and seta of appa
ratus are bemg proeured; but theee are worke of time, and 
are not yet far advaneed 

ThIs SOCIety b .... m the opmlOn of the Head Master.l!1ven 
a number of boys an Intereat whICh haa been qu,to real 
8n,\ good Mr GnfIlth, one of the m .. ters, has .... ted 
__ conSIderable geolog1cal mlerast amongst .ome_ of the 

b°\i.e Head Maater looks forward to the Imle when a 
laboratory cen be eatabbshed (there bemg at p ...... t no 
means 01 toechmg chllllUlllry except by leoluree). and also, 
.. bo_tc garden • 

WBLLINGTON COLLEGE.. 

A Natutal HIStory SOCIety In connexloll WIth thIB College 
was founded early 10 1868, through" tbe efforta of one or 
" two of the Ul&stets, and a.n,. success whIch may have 
.. attended It durmg the first year of Its exlBtence II due 
" m a. great measure to them" The meetlUgs, wluch are 
held once a fortDlght, have been numerously attended; 
the members, numbenng about 20 boys. have the pc>wer 
of mtrodumng others to the lootures Tbe average attend
anoeat the meetmg •• s 30 or 40 (often the Dumber I. larger), 
and V&l'lOUS mlerastlng papara. contnbuted by ..... boya 
themselves, have been readJl on mosses, hawks" pliotogmphy, 
fortification. eleetrlClty, anakes, manufacture of alnm, and 
the naturalln.tory of man. The botalllcal, entomolol!1ca.l, 
and zoologJcal departlnenta have met Wltb a fa" ouoe ... ; 
but Wallmgton Coll"!!e IS very unfortunately SItuated m a 
geolo~cal pomt 01 VIew, few fosSIls &ad obJectB of geola
gJca.lmlerast bemg found 1n the neighbourhood. Professor 
KJngsley and Prof ... or Rupert Jones have taken g1'8&t 
mtorest m the eoClety, and, as well .. other friends and 
eome of the 1II1I8ters, liave frequently dehvered lectures and 
addrea.... 'rwo 1'8ports have been pubhehed at intervaJs of 
about 18 month., and accounts of the meetings appear m 
the School Magasme. 

The rules of the Sociely are as fuJlow I-
I. That thIS lOClety he called the "We1hngton College 

Natural HIItory SOClely." • 
2. That the OOOlety ooDU of honorary membora. 00.-

poncbng members, 16 members, and l!O _toe. 
,/I, That lIll members of the oohoo! havmg attended three 

meetmgs of the 00CLety be ebg1bie as ........ tes, and tho, 
members be chosen from among the _ 

4. That thellOOlOly'a officers 00_ of a p-.dent. IIOI.'No 
tary. and treasurer, and of the keepara of the albums of the 
fovdOJHlrtmeniB. 

G4 



62 ROYAL COllOlISSION ON 8CIENTIFIC INSTRUCTION. ETC: 

5 That the oiII .... du form a oomn'llttee of moms.Bement. 
and that the committee he emJ?Owered to InVIte nol; mo'" 
tha\l two hono""Y members to JOln them In th ... meetmg •• 
In meetInge of the oonmuttea. four to be a quorum. 

6 That all oiIIcers b. elected annually-the p .... d.n. 
from amoDg the hODorary membera. the others from the 
members 

7 That the pr..,dent take the .h .... at all ihe meetmga. 
but bave no vote except In c ..... of eqnahty. 

8. That the aecretary keep tho mmuteo of tho 101llety'8 
proceechngs. a hst of all persons ,,_ent at each meeting; 
a bat of the eXIstIng SOClety, WIth the Dam .. and addr ...... 
as fa< ... pO.Blble. of all hODO""Y and ~ondlOg mem-
bers. and a hst of all benefactor. of the OOClety -

9 That tbe treasurer look after the property of the 
SOOlety. collect .ub.cnptIons. and pay debts. prodUCing Iua 
aocounts whenever called upon by the preB1dent to do 10. 

10. That tho duty of the several album keepers be to 
recelV. all noticoe connected With the" .evers) .ectIODB. to 
take .... of th. collectIon.; to enter all occurroncoe' of 
mtel'elt In th ... album., lind at the .nd of escb year to 
fu.rrush a rep.rt of wbat bas been don. 10 theIr section. 
dunng the year. 

11. That, m tho ab.enco of &Dy olli .... the committee 
apfomt a deputy. 

2. That honorary and corresponchng m10mbers be elect.d 
'by a tote of the- sOCiety. "I}d have all the prlVllegee of 
members ex .. pt that of v.tIng 

13. That h.n.rary member. pay an entrance feo of 10.,. 
!lut pay no subSCrIptIon. unleo. spemally called upon. 

14 That members or .... oClates. on loovlDg tb~ school. 
become honorary members Wltbout any cbarge, except for 
.. supply of the IOmety·. reports, 

15. That members and asOOCl&te. b. proposed by a 
member or honorary member. and elected by tb. com
IDIttea. 

16. That members pay a lubscnplaon of lB. 64, and 
associates of b per term 

17 That members may speak at all meetIngs 01 the 
lo",ecr; may read papers WIth th. leave of the preBldent; 
may mtroduce one VlBltcr at all pubbc meetlDg.. or If 
on tb. conmuttee. two; and _ye a copy of th. lomety's 
r.port. 

18 That .... oclateo may spook at all pubbc meelangs. 
and read papers With tbe leave of tho preBldent. and I'I!Celva 
a copy of tlie BOOlety'S report. but not have the pnVllege 
of mtroducmg VlBltors 

19. That members proVld. witb tickets the VlSlto .. 
whom theYlntroduoe at any meettng,· and tha.t DO VISItors. 
except tho.e mtroduced by bonorary members, b. adnutted 
to any meetmg of th. SOCiety Wltbout such a tIcket. hut 
that In .peCial case. tbe committee be empowered to 188ue 
extra tickets * 

20 That any member or asSOCIate may b. suspended or' 
expelled from the SOClety by a vote of two-tlnrd. of th. 
members presentJl J.f he, from any misdemeanor or want 
of energy, appear to deserve such suspenslOD or expUlSIon. 

21 That ordmary meetIngs be held Ollce a fortrught. but 
that the secretary be empowered to csJl OlI:traordmary 
meetIngs when necessa.ry " 

22 • That Vl8ltors may speak and read papers at all publlc 
meetmga. With the leove ",r tbe proSldent. 

23 That WIthout DOtIce jPven at the precedlDg meeting. 
no change can be voted 10 these rulea. or &Dy name be 
'UblUltted to the conmuttee for memberslup or "SOCl&tIon. 
or any member or as&OCl&te b. IUBpended or expelled. 

24 That 110 change be mad. In th ... rules nnlesa pro. 
posed by" member or honorary member. and earned by .. 
Dl&Jo~ty of the votes of th. membotB Pl'e8ODt. 

CBBLTBNRAJI. CoLL_GB. 

At tbl& College tb .... lB "NatItral HlStory Society,ooDSlat
IDg of 10 of the masters (of whom tbI8e are workmg 
members). and 40 boys The secMtsry 11 .. boy. Th. 
meetmgs &18 held weekly or fortClgbtly durmg the winter 
"'" months; and In Ibmmer tbere are fortmgbtly excur
mons SubacnptIon. annual. 3. , With entrance fee, 2s 64. 

Th. mduence 11 found to be good dOCldedly; but It doee 
not act on a large number of1be boys. 

ETa" COLLaGa. 

At Eton there is .. L.terary and Smentdlc SocreIy, 
managed by the boys, and the members elected by them. 
The members read papore, and a dlscnsmon tak .. plaoo. 
OCCllSlonally 1_ are gIven by persona not _dent at 
Eton, by inVItatIon of the Somety. 

HAaaow SOHOOL. I 

or tb. H........ School SOlsntdlc Society, meetlnRI &18 
h.ld abqut once a fortnight. Papers &18 read by the 
memberl. or. """,,",onally. by -Rers. It II atmoot 1m
po&Blbl. to _mate 110 1D8uellco on tbe boys I!"neraUy 
·lb. memhers themael ... undoubtedly ..... v. benefit ~ 
the papers, and tbe chllC1ll810nl whlcb follow. Tb. '''tllety 
also exorma .. good 108u.noo on tbose wbo maks botanical 
and other oo1I_on.. Th. rul .. of the SOClety &18 appended. 

1. That tha Harrow Scbool SCI.ntlfio SOCIety canalSt of 
members, honorary members, and 88S0clatee, who take 1Uf .. 
limen! Interest In &mentllia purswto to gufll'Bntse th." 
eteady ..... t&noo 10 """,lOg out tb. objects of tbs SOCIety. 

2. That the hono""Y members of th. lOIllety OOn01" of 
tbos8 masters who up .... a d ...... to JOin Ih. sooloty. IDd 
oth ... who may be elected by the lOClety. 

3 '!'bat orchnary members, not bOlDg below tbe fifth 
form m tb. school. be elected by ballot, after haVIng baen 
duly proposed and second.d at tho prBVlOUl archo&!)' _ 
mg; one adverao vote In tbI8e to exclud. 

4. That oocb member pledge Iumoelf to coatnbute In hll 
turn, or whon reqwred 111 tho comlDlttee. a paper on lome 
subject connected Wltb s"ence. 

S. That each member. or rmdon! honO""Y member be 
allowed, Wltb the consent of the committee. to nomumte. as 
an ... o .. ate, anyone boy not below tb. remov., and any 
member of the conmuttee, two lOch &BIOCl&tes 

6. Tbol the preeldent b. allow.d to nomm&te as many 
assomates .. b. sball thlDk fit. from any part of tb. Icbool 
b. may tbmk dOBlrahl., ' 

7 Thalsuoh DOmlD&t!OD, only oontIe". 10 force for On .. 
school-1orm; but that &01 boy. after tbree BUCce&slvO no
mmab.o~ becomes, ."ofacto, an ordm"'Y member. 

S That .... OOl&tse ,hall not bo haba to read papers 
before tbe 10Clety. and Iball bave no vote on quSBtlOns of 
admmlBtrstIoD. but sball b. allowed to attsncf any of th. 
ordm&!)' meetIngs 

9, That eacb rBBldent bono""Y member. orchnsry mem
ber. and .. somate. pay an entranoo fee of b.; and that tho 
subscnplaon for each term he 28 64, for escb member and 
resIdent bODO""Y member. and 20 for each assoCIate 
wbtch IS to be paid to tbe treasurer at ths first meeting 
of the SOCIety In each term. at wmoh mectIng th. treasurer 
:~:r before tbe somety an account of all exp.nses 

10 That the aJf .... 01 tbe IOCitty be condncted by apr.-
81dent, VIce-president, e~, and trealUN!'; and by flo 
committee .. nllstlng of these ollicers, tbe ex-preOldent, and 
OlX ordinary members of the lOClety. four membOl'l of the 
comlUlttea. of wbom one at leeet sball b. an oiIIcer. to form 
a quorum 

11. Th.tth. presIdent aDd vu:e-preeldeDt be appointed 
by th. comlD1ttee. annually. at th. end of tbe Bummer 
term. or 10 the event of tbe .... gnation of ellber before that 
ponod. from amon(! the masters who .ball be honO""Y' 
I&embors of the SOClety 

12. That It b. tb. duty of the COIl1IIllttea to propose at 
the last meetIeg bot aD. of the &ommer term, membOl'l to 
nn the olIices of secretary and treesu .... and the otber 
.vaeanm .. m tbe commlttea for tbe followmg y_ • and that 
It be competsnt for aoy member at ths oame meetlnR to 
propose other candidates. wbose namea. If duly seconded, 
sball be submitted to the 1000ety. togatber WIth those of the 
nomm ... of the committee. for electIon by ballot al the 
next meeting 

13. That any 'VIICIIDCY In tbe COIDIlI1ttee. or m the o/IIce 
ofsecret.ary ortreasurer, OtlCIIl'fIDg alaoy other lime than at 
the end of the aummer term, be flIIed up In w.. m&1IJIer by 
.. nOlll1llatlon at the ordmary meetIng next fol1owUlg sueli 
vacancy, and byeIectIon at.i~ non oucceedmg ordmary 
meetmg. 

14 That the COl1IlIIIttee be compeIent to 1bt ibe tuneo of 
ordmaty meetIngs. and the papero to be ....I at eoeb, and 
to antbimze tbe expenchtur8 of funds; but that all rules 
alfeetmg the constItntIon of the IOCIety mnst be passed by 
" Dl&Jonty of those pI8&ODt at aD ordinary meeting. 

15. That any member. on gIVIng _ to the 1IeC!I'et&rf, 
be pemutted to Introdoce .. friend 

16. That any member or _ of the _y who 
&bsellia hnnself from two oorueeullV. meetlnge, Wltbout 
gIVIng """'" reason to tbe prmdent, lball pay .. au. of b. 

17 That every 1III!1I1ber on lOlD1ng tbe 1OCIety, llgo ths 
foUowmg declarallon - ' 

"1 bereby prom1BO to COlIform to the rules. and to gIve 
my best .....- m """1'ng ont the obJecla of ibe fig
>OW School SmentI.6c SocreIy. &0 long .. I oontmue .. 
member of the &&mO." 

18. That the members and .......... endesYonr to u-
1nbIt, at each J:DeetIIIgol ths eoaety. _ obJeo$ of .....ndlc w_ 
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19 That tbe objects of the SOCIety be' To record sClen
tJ1ic observations, to promote the form&tlon of a Harrow 
School museum of natural Justory t and to encourage, by 
offenng pnzes or otberWlse, the purswt of SCIence m the 
Ichool ' 

MANORBBUR GRAMMAR SCHOOL 

Th. Manchester Grammar School Plulosoplncal SOCIety 

was establIshed m 1869, It 18 composedofthe boys of the 
sn:tb. and othe'r lClence forms, Its otIieen are elected from 
among Its members by ballot, it meets every Fl'lday, aft .. 
school, for the readmg and dJ.scusslon of smentrlic papeJ's, 
Wl'ltten l?r lts members, the subscnptIon 18 28 entrance 
fee, and 2. 6<1 per term There are three terms per annum. 
The socIety IS conBldered to be deCIdedly useful 1D promo1>
!Dg sCIentific readIng and thought among tbe members 

§ IS.-WORKSHOPS. 

There are workshops m full operation at KIng's College 
School, ClIfton Coll.,ge •• nd Ro.sall Scbool At Marl
borough, Rugby, and Taunton, wbere, uj' to the present 
tlme, there are no sohool workshops, It 18 sta.ted that 
bwldmgs WIll shortly be erected or utthzed for that pur
po.e, At Taunton It 1. oontemplated to proVIde for 
turnm~, _mg. md modelhng, and for mlcrosooplCal 
mounting At Marlborougb there IS a workBho!'" close 
to the college, fitted up by a tradesman m the town, 
and boys are enoouraged to lea.rn turnmg, &0, under h18 
guIdance At UnIversIty College School, and at Man
che.ter Grammar Sohool (where It. ab.ence 18 much fclt), 
there 18 no workshop. 

Of the three 1\rst-named workshops that at KlDg'S 
College,' for the jomt use of .tildents at the college and 
sohool, 18 the most extenSIve, belDg funllshed Wlth steam. 
engIne &Jld plamng machme, and It 18 worked on the most 
ngorous system The bwldlDl! cons18ts of two doors, tbe 
upper one for wood and the lower for metal work The 
boys are first put through a oourse of wood work, after 
completlDg whIch they commence P'OD work, Bnd construot 
lathes and small steam.engInes .. nd bOlle .. and modele of 
machmery of varIOUS kInd. The folloWlDg more det&LIed 
staterilent, taken from the report, WIll gIve a better Idea of 

, what 18 actually done 
1 Students or boys of the first year, on jommg tile 

department, are made acquo.mted WIth tbe drlferent tools, 
and thmr practical apphcation to the purpo.es of car
]Jenters' and JOluers' work, by gomg through the processes 
of preparmg the wood, settIng out and fomung, from 
figured draWIng. prepared by themselves. the vanou. 
Jomts u.ed 1D oonstructlons of wood, after whIch they 
are employ.d m makmg models, m winch the precedmg 

, jomta are oombmed,80 as to form trusses for roofs, bndges, 
gilders, and other fr"""ng, reqwred for bwldlngs and other 
purposes • 

2. Studellts are then enabled. m tbeIr thIrd term, to 
proceed WIth tb. construction of models of vat1ou. sorts, 
In Illustration of the different apparatns u.ed In praotlcal 
mechaw08J manufactures, and pbllosophul&l expenments, 
wluoh mvolve the neceaslty of turning, for whIch purpose 
tl1ey are mstructed In the use of tools for turnIng soft 
wood, hard wood, IVOry, and other substances, and also 
In the mode of preparmg and flxmg the work In tbe 
1&tl1e; the formatIon of oyCIOldal, epleyc10ldal, and !D
volute teeth, for wheels, piniOnS, racks, &0. They are also 
mstructed m the method of worlung 1D .heet metals and 
.0Id61'1ng 

3. Socond year's students commenoo metal work, the 
operatIons of whIch conllst of the vanQUI processes of 
chlppmg, filtllff, fittmg, turnmg, bonng, screw-auttmg, 
and planlOg, the constructIon of foundry patterns m wood 
or metal and. core-boxes. 

Theae students are also mstructed m forgmg wrought 
Iron and steel, and 1D E .. ter term a moulder attends who 
gIve. practical matructt.on tn the art of mouldmg 

4. W,th proper attention to the foregomg routine of 
prooedu .... tb. students become sufiiClO11tlYjrofunent to be 
.D.bled to make for themselves lathea, an the apparatus 
connected WIth them, tool. of vanons sorts, working models 
of steam-engm... bouers, and other maoJunery, In the 
construetion of wlnoh Olthor metal or wood, or the two 
combmed, are employed • 

Tbe third year's ltudents conOOue th. second year'. 
aubjeot, and, 1D adchtion, they are enoouraged to make ex
penments on tb. streDgth of archea, beanlS, and gtrder. are 
constructed from worlung drawmg. mad. by the students 
tllemselves. 

5. At the termIDation of the year a pn.. 's gIven In 
each. year, for l)rofimency 10 the executlon of some piece 
of mecbaDU!Ill, the snbjeCt of whIch IS gIven out durmg the 
Lent or Easter term. 

In order to oblaIn a pme in eIther the second or the 
tlurd year, the student 18 reqwred to send in WIth Jus 

model or maclnne a fim.hed fonn, dry pattern. WIth core
box~ &c. of at 1_ one of the castings used m .uoh 
maclnnery or models, winch p .. ttem he shall lumsclf have 
made, acoompanlOd by worlnng drawmg. of suoh maclunery, 
also made by hmself -

At the present time 39 boys attend The regulated 
time for work 18 on Wednesday and Saturday afternoons, 
.. nd no student IS achmtted mto the workshops at any 
other hours Wlthout preVIous permIssion of the Dean of 
the Departtnent, .. well as that of the SupOl'1ntendent, thIS 
.anctlon bemg only !f1ven on conchtion th.t the apphcant 
1B not th'l.""h¥ ne!!'lecting other duties 1D the college 

Every student I. expected to furm.h Jumsclf WIth a set 
of the snnplest tools requISIte for workIng m wood and 
metals In order to d,mm,sh the ""pen.e of these tool.-as 
much as pOSSIble, the student may purcha.e them at tho 
coll.ge, and upon hIS leavmg they Wll\ bo repurchased 
from hun at "reductIon dependIng on the cond,tion In 
whIch they are returned No student I. allowed to obtaIn 
tools or matel'llals In the workshop to a greater amount 
than 41 1n anyone tenn, without the consent In wrIting of 
h,. parent or gnarolan 

The boys are proVIded WIth a dress for u.e In the work
shop, and thIS tends grestly, not only to mcrease the 
bu.mes.-IIke, rea1look of the place, bnt, I beheve, to make 
the work Itself more real and e&rneat 

At Cbfton College the present workshop IS 40ft by 20ft , 
"nd both wood and metal work IS done; It contaIn. (1) 
four large cerpentors' bench.. to accommodate 16 boy. 
(2) elght-vIce., WIth steel chIsels and other reqwsltes for 
flttmg, &c , (3) a forge, WIth the n .... s.ry appbances, 
(4) throo turnmg lathes, WIth ono slide rest, for the tul'll1nl!" 
of both wood and Iron, but It 18 found msulliClout, and a 
new one, of wmch a plan 18 given" consistIng of one large 
room 60ft by 28ft , IS abont to be buut 

The object of the workshop 18 de.C1'1bed m the report as 
b.,n!!'(l) to teach boys the use of all the common IDechaDlcal 
tools, (2) to gIvo them some knowledge of chlferent 
kIDds of matenal, .. wood,' llon, &c , (3) to teach them 
p1'1lCtical carpentenng, fitting, turnmg, forgmg, &c, 

At the present tune about 50 bOls take advantage ofthe 
workshop at Chfion, worlung In It at sucb hour. as they 
Dan spare dUl'lD./!' ou1>-of-scbool tune, eaoh boy payIng a fee. 
ot los a term, or 21 6s a year, to cover the expenses of 
8upmntendence, mstrucboD, and materIal. 

JomlDg the workshop 18 qwte a voluntary matter, and 
anj'!: boy can take home anythmg wlnoh he makes there 

ne cost of the bwldmg, winch IS qUIte .. plam one, and 
the fittings, tools, &0 , was .0methIng under 2501 

The cost of matenal used, WIth wear and tear of tools, 
h .. been estimated at about IDs. per week -

At Ros!!all there " a workshop winch I. popular and well 
attended, There 18 only bench accommodation for 8IX at a 
tme; but boys, some of hIgh mte11ectua1 power and great 
refinement, WIll spend two hours a day, play-tmle, m 
carpentry The boys are taugbt by the resIdent clerk of 
the work.. Th. study of p1'1lCtical englDOO1'lng, nuder tho 
0h,ef engm ... , 18 also a matter of conSIderable mterest to 
b0l:s 

rhe eVIdence both fr<m Cbfton and Rossall IS to tho 
etl'ect that an)" &Cho01 WIll find a workshop to Involve 
very httle expendIture, as tbe supermtendent Wll\ be able 
at 8uch times as he 18 not occupIed WIth the boy. to etl'ect 
a coDBlderable saVIng, by attenchng to rep",r., the makIng 
of desks, forms, &c 

At Eton there 18 a workshop connected wItb the labora
tory,oont&!nmg two lath .. , work-bench, forge, and a f_ 
supply of tools. It 18 c!nelly nsed for prepanng apparatus 
for lecturee, but hoys are enoonraged to come there, and 
taugbt to make thmgs for themselves. There are, besIdes 
thIS, two or three tnrners' shops 1D the town, to winch 
_nyboy8go ' 

At Harrow large workshops wtll b. erected dUl'lD./!' the 
.. urae of 1873. 

H 
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§ lB.-KNOWLEDGE NECESSARY BEFORE SCIEN'CE IS TAUGHT. 

At Eton boys ..... expected to bave .. anftloi.nt know
l.dge of clasSlca and mathematlca to get tnto the Lower 
Fifth Fom. Tlus may he done by nerag8 boy. of 1;1 or 

14 th:!x~"!:t.on for admtss.on to tb. 5tb Form mclndca 
translatton from sucb books as Homer. Vtrgd. Xenophon. 
C ........ Latin (prose and verse) oompoSltlOn. anCIent Juetory, 
French In matb.matt_Antbm.tlc, all. except t1i. 
lugborrul .. , • g •• dtsconnt. prolit and loBS, stocks Alg.bra, 
to Slmultaneoul equatlOnl (molUllve). Euchd, lint 12 
proposli.one 

At Harrow no boy .. at present allowed to lorn the 
Modern Side uul .. s he bas b •• n on. year 111 Bchool, and .1 
at l.ut .n tb. Lower Shell 

At Rugby it 18 oon8.dered that a boy "cannot begin 
phyat"" unl .. s be 18 fturly lugh lU mathemattca," and 
that" a cert&tn amount of ..... tbm.ttcal knowledge i ... b .... 
lutely reqwred. before .. boy can enter the M.ddl. School!' 
At W moh .. ter .t •• cons.dered that boys Ihould be fatrly 
advanced m ClassICS and mathemattca 1n tbe Military anil 
C.VIl Departlnent at Chelt.nham College. a cert&tn amount 
of knowl.dge of mathemattcs •• deem.d •••• nttal. and lU 
the Mathematlca.l School at Welhngton CQIl.ge, boyo are 
reqwred to have learnt from two to three booD of Euchd, 
and algebra to BlDlple equattone< At St. Peter's College. 
Weatmtnster, the JUDIors are required to kno.. the mat 
book of Euchd and anthmetlc to deeunals. and boy. m 
'the upper dlVlalOn, two Pooko of Euchd, a1g.bra to 
qua<lr!ittc .quatlon., and a fair knowledge of antbmette. 
At Charterhous., a knowledge of mthmetlc, .ncluwng 
vulgar and deemtal fractton.. and of aJg.brs., tncludmK 

Slmpl. equatlone. and of elementary geometry. 18 DI!<IBB8al'y. 
At Chnat'. H08PltaJ .t .. generally expected that a boy 
will ouly have learnt anthmetto before h. enters the IlIItuml 
phtloaoph1 olaBS; tht* he will have learnt a book or mo 
of Euohd and .om. algebra before h. reach .. th. obeml8try 
olaBS; and that h. IVl!I have .... d Ill! booko of Euohd. alge
bra as far ... quadrstto equafaoUB, and 10m. elem.ntary 
trlgonom.try. before he beglOl mech8D1Cl At DulWloli. 
College, matruotloD m sClenoe.. open to all haya m the 
Sen .... Seetton and in the Sath Fol'Jll Boys entering tho 
Sewor Seotton ..... preaum.d to have II fatr aJemsotarr 
knowledge of English. Frenoh. tattn. and anthmetlG. 
At Talmton College School a knowledge of anthmetto 
to de .. mal fraettons. and of ""'ebra to aunplo equatlona 
.. reqUired. At Uwvemty Colleg. School 001 .... 
expected to have learnt deemtala. At KIDg·. Colloga 
School boys entering the Chenustry elaBS mUll have 
maxtered the lint two booko of Euchd. and alg.bra 
as far as aunple equatton.; .. btl, tho •• who enter tb. 
Higher Phyatcal Cbis. muat have dona the ftrat three 
books of Euchd. and algebra as far as quadratI... And 
at the Manche.ter Grammar School boy. who Ihow an 
aptttud. for mathemattCl ..... IPOClally urged to enter u.. 
Sm.noe Forma. but none would be perDlltted to enter 
them (except under .pOCla1 ClJCUmstaneesl who have Dot reach.a the Fourth Form On tho other band. at Chfton 
College, MarlbOlOUgh Colleg.. and the City of London 
School. the amount of knowledge requtred .. that whlOh 
Will enabl. boyo to take thetr pOBltton m the lU8IO dtVl8lOn. 
of the school; and at RoBBaJI School no deftmle l'lli. h ... 
been laid down at preaent. 

§ 17.-REW~DS OR ENCOURAGEMENTS TO SUCCESSFUL. STUDENTS.OF SCmNCE. 

E"'/Kbit ..... and Bcko!M.n'1'" 
At Cbfton College a full shar. o( all tbe schoianlups .. 

award.d for prolimenoy .n Natural Seren ... 
At Welhngton Coll.ge tbere IS an annual exlub.tlon of 

201. a year for mo yea.rs, tenable at scbool, at WoolWich. 
or at an umverBlty. toward. wluch prolimenoy m .... nce 
counts. 

H.nceforward, at Charterhouse School, an exlu1"tton .s 
to be gtven annually for proftCl.ney m Natural Smence. It 
will b. of the valu. of 801. for foUl' y ...... and may be held 
at an univerBlty. or anywh.re .lse, proVided that the holder 
sattsft .. th. GOvernIog Body of the School that he •• en
rag.d m preparafaon for &ome _ m bfe wbtch mseta 
th.1r approval. 

At Chnst'. Ho.p.teI a oona.dersble .hare of the exhtln
tlone to the 1llUVIll'llltt .. baa alwayo been ..... gned to good 
mathemott ....... and lutherto no op."",1 rewi.rd baa b .... 
given to N &turai Smence. Th. head maxter of the school 
ststeB. however, that he .. at present tryJng th. followmg 
expenment, w!uob may b. a preoadent. a Greenan, wbo 
.. howed a ...... ked mohnatton for Natural Seten ... baa been 
excus.d the IP""ter part of bts clamneal and matbemattcaJ 
wo.k, and IS attODdlng lecture. at St. Bartholomew's 
Hoap.tal, Scuth K.ll8Ulgton) and the Royal College of 
Surg.on., on pby&lology, eIl8llll.try. &c If he ehould 
sattsfy the maaters that hIS aptitude and progreBB are 
oommeneumte With those of bta oontempo ........ who are 
studymg claBS.co and math.matt.., the head maxter. will 
recommend lum to tbe Governors for an exbtbmon at 
Oxford or Cambndg •• 

At the Ctty of London School there 18 one exbtbtfaon of 
th. value of 141. 108 •• tenabls for one y .... , and ... enee 
oounts m the regular Scholaralups of the echooL 

At the Manchester Gramm... School two Science Exln
h.tlone have been lately found.d by MISS Bmekenbl1l'.!', of 
the valu. of about 451 a y.... each. and tenable for three 
,....... at the Um ....... ty of Oxford; bence, there .... Seten .. 
E:a:hilntton awarded two years out of three. 

Prv ... 
At Eton a pnze of 101 and another of 51 are II1ven upon 

the -.,Its of th. annual exammatton, "lu.h IS held durmg 
the IIUllllDI!l' half, and conducted by mdepeudent ."""""ere. 

At Hamnr m. pnzea are grren annually by tha Head 
Maxter. 

At Rugby Sehool numeroue {'ri ••• are oJl'eted '07 success 
lD the followmg brancb .. of Serence .-

PhyatC8 - One pn ... of 3 gum ..... 
• " 2 ,. 

I Ch~lBtry : 
Geology -
Aatronomy -
Botany • -
Practtcal ChemlBtry. 

3 
2 
3 
2 
3 

Pn .... are also gtven for the b .. t coUecttona of wd 
lIowers, butterlh .. and moths, and fOBStla, made durmg the 
BUmmel vacatum .. 

At Clifton College .. full share of all the pnzea gtven .. 
awarded to proflmeney .n Natural Smenoe. 

At Marlborough College, though there are. ... :ret. no 
Natural SCIence Scholarsh,ps. prtzeI are freel:r gtven to 
reward BUCCeII. or dart m the ""'IW"twD of Imenttfte 
knowled~, 

At W mcheater Coll.ge pnz .. are given by Lord Saye 
and Sols for each (If the clas ... in NlIturaJ Smenee. • 

At St. Peter'1 College, Westmtnater. marko gamed for 
NaturaJ S"""",e are added to MathematIcal exammattoD 
marko, and pllZ08 .... g.ven eepsntely for Natural Screnee, 
in booD, 11 deserved. 

At Cheltenham College pnzea are given after the Chnllto 
mae e%8Zlll""tton In both d~tB I there have aJse 
been apOCla1 plizee for herbaria of b"1"' ..... oolJectl~t 
and for exeel1ence m phyeu>al geograpbT' and the .. 014 
Cheltonian SOCIety" I!'ves .. 8pOCIal pnze lor pro1Imeuey 
lD physIcal ......... 

At WeIhngton College thOro IS the Governoro' prize 
annually for an exammatton m a portton of .. test.book 
(prepared without 118818tsnee). and for practreaI work. 
[Laxt subJect: Last live chapter& of~daIr. Heat, and 
to lind m ao1utton IIIX sp..med meta1s PlIZ08 are aIoo 
gtven mce a year, for term work _ 1D 

.... DOO' to the head boyI m u... ...bJect m the clameal 
and matbemalre8l sebool8. Two Governors' )ll'lUO far 
botany. 'fIZ, (I) for colleetlng-40 plants 01tlg of t* 1eaxt 
10 cWferent orden. to he .....run, dned. With desenplt ... 
sebedu1e or each. (2) lor ~ng fixed porIIon of teD
book and deoenbtng on achOdnl8 plante praented'to 
th..... • 

At Roseall School pnzea ue p .... 
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At ChrIst'. Ho.pltal the ch8llllOtry and J1&tmal philo: 
.ophy clas ... get tlieU' .h ..... of the or<hnary pmos. 

At the Clty of London Sohool, one mver medal and 24 
pnzee (the total value bemg 101) are gIVen 

At Taunton College Scliool the head master toke. c .. e 
that at 1_ one of the .chool pm •• 1. gIVeD aonllJ1.lly for 
profiCIency In .om. broD.h of SCIence, bu~ there 1. no 
sp""",1 encoUrBgClDent beyond thlB 

At UD,ver.,ty College School, book pm .. are gIven In 
each of the SCleDce Ciao .... 

At KIng's College School the follOWIng pm.. are 
gtven'-

A Termmal pmos. 
(a) One to ,he best boy m .. .,b of the- upper 

el ..... , rank bemg determmed by the term'. 
work and examInations. 

(b.) Three to the best boy. In the large elementary 
clB8s, one bemg selected from each of the 

.,., three ellVlPIOnB, A, B, and C. 
D .Annual prue. , 

One for Natmal Philo.ophy. 
One for ChOImStry. 

At the Maochester Gmnmor School the SCIence ~'orms 
take thOU' full share of the general pmes of the school 

§ IS.-EVIDENCE AFFORDED AS TO THE EFFECT OF SCIENCE TEACHING UPON THE 
INTELLECTUAL LIFE OF THE SCHOOL. 

Mr. Madan, tho SCIence Master at EtoD, .ays·-
" SCienoe work bas, no doubt, brought out some (but not 

many) hoys who hove prevlOuoly shown DO Interest lD, or 
power over, thOU' school steelles. GeneraJlyspeakmg. how
ever. the b .. t boy. lD ClasSlCS are the best alao In Natural 
SCIence JJ 

The Rev. Edward Hale, an AoSlotant Maoter at Eton, 
con.,d ... that '- , 

" The time &IDce whIch SCIence hao been tought IB too 
ohort to adnut of aoy prof ... lOnal aucceo •• but of three can
d,dates lD 1872 for the med.ls of the Royal Geogroplnca.\ 
SOCIety, two of the four medals were gamed by them, and 
the other boy re ... ved honourabls mention 

.. lntellectualactiVlty 18l.romoted, and habIts of thought 
aDd observation are game. Proofs of thIS are, that boys 
DOt rClDarkable for prpflCleDCY or the mter .. t thcy take lD 
thOU' usual studt.o, ..... sometnneofull of mterest In learmng 
sOlence, and m:rarer instan~ enthUS1&Smc." 

ADd the Rev ThomB8 DaitoD, also an Amstont Master 
at Eton, Wl'ltes thus ,-

f< The aubJeot h ... hardly been lDtroduced 10Dg eDough to 
produce .u ..... at the Umversltl.. I thInk It has had. 
henefietal result upon the sohool, both generaJly, a.nd In the 
..... of mdtVldualo Almost aU boy. have had a certam 
amount of Interest excIted In them forth18 branoh of know
ledge: 10 .everal eases boys who have shown no aptitude 
for ClasSlcs or MathClDatl.. have dODe extremely well m, 
and rea.1ly worked at. Phys'ca.\ SC18Dce, but, ... a rule, barB 
who are food ,n ClassICS or Mathematl", are good also In 
SOllmce' 

Mr Wtlson. who had had long expenence m teaclnDg 
sClenoe at Rugby. In 1866 thus stated hIB O!,1DlOB. as ,to the 
general reoults of tho mtroducttoD of sCleDtific teaehrilg, as 
an addition to tho paper read b)' the Rev F. W. Farrar 
before tho Bntl.h AssOCIation and quoted ~r the Rev. T. 
N. H utchmaon In .. SOlence Work at Rugby,' p 18 - -

. .. n:e Th~.cl:o~ ~h: !i:~~ I~fth.b!":' ':.rb::,!: tina: 
the soholarshlp II not wors.. Th. number of boy. whose 
mdustry and attention 18 not caught by any scbool study 
IS markedly lass, there 18 more re.peot for work and for 
abilitJes In the dtlferent fl..lds now open to a boy, and 
though pursued often WIth great VIgour and sometimes 
Wlth great .uc.... by boys dlStlDgUlshed IU ol .. OlCS, It 18 
not found to mterfere Wlth thelP profiOlency m elualcs, nor 
are there aDY symptoms of overwork In tho .ohool Th18 
IB the teetnnony of claaslca.\ masters by no meaDS .pecuilly 
favourable to sClenoe, who are In a pOIltton whloh enables 
them to Judge. To maoy who would have left Rugby WIth 
but bttl. knowladge. and bttl.love of knowledg., to show as 
the result of two or three y ..... work In our MIddle School, 
the mtroductloD of lClenoe mto our oou .. e h... hoeD the 
greatest pOUlbl. gam. and others who have left from the 
upper part of tho lohool, WIthout bope of dtlttngulllung 
themselves lU Ola.sSlOS or matbemabcs, have adop~d 8Clence 
as their stody at the Umversltles It 18 beheved that no 
master m Rugby scbool woull! WIsh to gtve up Datural 
SCience and recur to the old cUftlculum." 

'l'he ComnusOlonera Wlil observe that important eVldenoe 
10 tho sam. dtreetlon 18 gIven 10 tho niphe. """,,.ed from 
Chfton, Wellmgton. and Manchestsr. 

The Rev. J. PerCIval Wl'ltes 1-
.. I eonslder that the IDtroductJon of SCleDce h .. DOt 10 

any way Interfered WIth the successful purSUIt of the old 
stlI<hes. wlnlot many of our boy. who h"ve gamed dta
t1nctJon in clasSIcs or mathematJos have thus acqUll'ed a 
sound elemeDtary kDowledge of two or three branches of 
SCIence, and maDY others have had all theU' powers etlmu
lated by thus flndmg out that slown ... m lesrnmg lan, 
guages does not necesswy mean general stuplChty Thus, 
the numb"" of boy. who do notluDg well, and ,hav .. no 
intellectoal inter .. ts, h... beeD matenally dumDlBhed, and 
the general tone of the school hfe has beeD r&t.ed '" 
proporhon. " 

The Head MMter of Wmcbester College s.ys ,-
" I thmk there hao beeD an IDt .... t created 10 botaDy and 

geplogy, whICh h .. altered the feehDg of contempt for Buch 
things whIch used to be geDeral I do not th'nk It efl'ecta the 
other stedt .. of tho .chool SIther way The prmclpal result 
IB a more geDeral spread of seD.,ble estlmates of the value 
of such knowledge I do not expect to find mdtVldualo do 
more than e g. MesBl'8 F Bucklond snd P Selater, who 
were at tho .chool when DO regular teaolung was gIven In 
smence." 

The Head Master of W ellmgton Coll.ge remarks I 
" The good,efI'.ct on the sohool 18 undeDlable, but for 

mdtVldual dlstlDctJve SCleDce teaoblDg we must look onward: 
for some httle tIme 

.. I Introduced It mto the clasSl"oaJ. Sl1th solely WIth the 
VlOW of m ..... mg the boy" Interest In hfe (there 18 Dot 
enough to produce reoults In externa.! exammatlono), and of 
unproVlng thOU' hterary work by Wldenmg theU'mterests 
I thInk It lucceeds m both respeots " 

It 18 .180 atated by the HIgh Master of the Maochestl'1' 
Gra.mm8.r School thot .-

" Smoe the mtroductJon of the .clenee teach10g and 
the oonnected ChaDges 10 our system, the number of our 
boys hao largely lDereaoed By the SId. of the old clasaICal 
forma, whl~h remaID at lesst .. strong as before, there have 
grown up sCIence and mathematical f'omlS, tmmJng, for a 
life of study and an UDlVer&Ity career, boys who esrher 
would WIth drlIioulty have found a ploce for thOU' Bpema.! 
aptitudes. The number of pmes and certIfIcates from 
South Ken.mgtoD shows thot an mfluence for good lu\a 
been at work upon the younger bOTs, and to name tho 
reoult wlnoh (to the schoo1master) IB, perhaps. the most 
Important of aU, the number of utterly bstless boys hetween 
15 and 18, who seem Incapable of b.lDg roused to take an 
mterest m anythlDg, has almoot dtsappe&red " 

Althougb the Rev F W Farrar cannot troce any lD
flueDce whIch SOI.Dee teachmg h .. exerCIsed OD the general 
ste<hes or OD the mtellectual life of the boys at Marlborough 
College. he goeo on to state 

If There are, however, two good results whIch It 18 pfOoo 
dUClng DOW, and Wlll produce more and more I It eD
larges the range of knowledge and 10telhgeDt mterests for 
a large number of boys. 2 It has succcoded In stlmulot
mg .... d evolong the powers of a few boys who hod fall.d 
oompletely lD other studI.. Th ... results alone are amply 
.uffiClent to JuatUy Its IntroductIon, and eneourage us to 
pem~vue.u 
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§ 19.-SC'GGESTED IMPROVEMENTS IN TIlE TEACHING OF SCmSCE IN SCHOOLS 

Mr Madan, the Smence Master at Eton, "'YS. WIth .... 
R'lrd to "'Hlnce w0l'1I at Eton, "It would seem better to 
•• zre..&r'l'8l1g8 the mV18lona for BCleDC9 work more com
.. pletely than 18 now done. At pr .. ent the boys (below 
.. the first hundred) are arranged DlI!dDI.y a.ceordmg to their 
.. cla&slC&! or mathClDatlC&! work; .. nd there 18 some dUR
" cult,' m orgamzmg a conseculIve course of UlBtrucfaon lot 
" the hoys A large room for a museum .. a1so much 
"wanted. There III a good nuclens for a geolo(!lC&! 001-
" leclIou, hut no means of dlsplaymg It properly." 

And the Rev:- Edward Hale, one of the Aesistant 
Masters at Eton, mak .. the follOWIng sugg .. laons :-" By • 
systematl0 d'Vl8l0n of .uhJects, alIottang a oortam course 
for oortam school penod., and hy mekmg th18 course pro
greBBlve, I thmk, for e1IiClent SCIence teaclnng, eotry boy 
should h. tought Erd·kunde, m some such oo)ll'llo as the 
follOWlDg:-

(I ) The Eorth's pos11I0n In the Solar system 
(u.) The Atmosphere, Solar Beat (Ram, Snow. &c) 
(m) Very elementary Geology 
(IV.) Changes ttl the phymC&! features of the Earth'. 

Surface C&used by Ra.m, RIvers, Ice, Snow, &0 
(v.) The &a/TIdes, Wmds, Chmate 
(VI.) Vanous dlVlslOns of ammals and planto on the 

earth's surface, and thBlr chstrJ.but10n. 
• " After each boy has gone through .. course of tins, he 

should choose on. of three WVl8lons 
lJ1V (0) Astronomy, Mechamcs, HydrostalIcs, &c , and 

a boy chOOBlng th18 d1Vl8lon should give ~ 
tune to mathemalacs. 

D,V (II) ChOlDlstry, Heat, ElectriClty, &c 
D,V ('l'l 'Geology, Zoology, Botany, &c" 

The SClence Master at Harrow states • 
" At present all the teaching of NaturaJ SCIence 10 corried 

on ttl a room winch ,. used dunng oortam hours of the dsy 
by one of tho ClasSIC&! mseters As ooon ... tho new roomo 
are timshed, it .s hoped that the teachmg Wll1 bo much 
more effeclave. No practaC&! work, worthy of the namo, 18 
now attempted, except WIth a few boy., and WIthout pr ..... 
tlcoJ work no real progress BOeD18 to be pooBlble, except ttl 
the caso of boys of unuoual ability " 

Mr. W1Joon, the MathematiC&! Master of Rugby School, 
mak .. the followmg stotomant·-

"We want, in thefirot place, more Nat""alS/MIlceM .. • 
ter,. Then we should fio able to c1asolfy boys botter, 
accordmg to their knowledge and copamty for progress 
The dUforence b_een the to!' and bottom of our c1as ..... 
too great Then. too, we Dllght teach practical work ttl 
phYSIology and phymcs, winch, under exlBtlng arran!!,," 
menta" 18 unpos81ble Moreover, we should be able to glve 
spemal attenl10n to advanced otudents, who are now left 
rather too muoh to th.D18eiveo, or, at any rate, ought be 00, 
as our syBt.". mak.. no pfOVlBlon for teachmg them. It 
sometImes occurs to me that th18 want rmght ~ met 0/ the 
.. ppomtlnent of _'fig """ter' for spoc1&htleo In OClence 
(e 9 J dJssectJ.on, mIcroscopIC work, &c), men who would 
come, as a drawmg master does, for so many hoU1'8 a week. 

~'In the second place, we want OIW Lower geMol .... 
cre .. ed and our MIddle School dm1m1shed' th18 would 
unprove on> elasamcal10n I for, at the botMm of the MIddle 
School are large numbers of boys too far below the standard 
of the Upper MIddles to b. 00811y brought mto the same 
.ystem Wltb them 

" In tbe tlurd place, It would be an advantage to !w.o. our 
Ul'1'B ScAool..,iimmed In Scumce at the M1doummer En
m1Uat10n by tbe Umvenllty Exammerwho takes the SCIence 
m the 6th "Form. Lower down than the Upper Schoo!. 
outsIde Er&DllIl .... would do us harm, ao they would m· 
IIVltablymake maoters and boyo alttl too much at umnediata 
results ; in £act, make them cram But m tbe Upper School 
an occamona1 external Examm ... wou1d be of use D 

As to the unprovemento winch ought he effected In 
sClenoe teachmg 10 &choola, the Bead Master of Cbfton 
Colleg.says: 

"I hope to lttlprove It. b1 getting the mastero to enforce 
their methodo, by developmg more fully the system of 
oIasorlicataon acoordmg to ab.bty ODd proIimeney, by (!lVlng 
more moe to the stody of paitwular penodo of " boy's 
ochool bfe, thua prodUCUlg the aooeiezatIon of progzees 
",luch oomos ol concen-.on. Thus, and m many other 
ways, I hope to make the tesc1ung conOlderabJ, mOle 
efI'ective than It has been Inthorto. though 1 am well_ 
fied WIth '"'" reaultAl, ooDBldermg &!l the oJ,atacleo that 
beset..., branch of new Ioarnmg." 

The Head Master of Marlborough CoUege stoles • 

" We are &DDOU' to hU1ld .. laboratory as 800n .. our 
mean. allow uo to do 80, and we .... h to have our own 
workohopo Further than th18, nothIng csa b. at p ..... t 
effected cona1Btently WIth the charscter and avowed aIm. of 
tho &chool. My ""penonco hore haa heen that the tLomand 
for o/nentd!c teachIng .. entuely, or almoot ent11'l!ly, ilmlted 
by the actoaJ pr&elIC&! reqwremento of tho boys. It .eoml 
to bb impOOl1ble at an ordmary pubbc achool to IImu8h anT 
hut a very omaU numb ... of hoys Wlth 8n1th1ng that couli! 
bo faIrly eal1ed a thorough educatIon In amence. In all the 
V&1'1OUS compofatlve exllDllnatlona for whIch the ~onty of 
them are bomg _ned, the port OCCUPIed by Imence II very 
subordmate to that .llWDed by hterstu.. Now and then 
we 1Ind a boy WIth marked ,clentdie aptltod., and It would 
be our obJect to otunu1ate and help hIm to tbe utmolt of 
our power, but the practIcal need of moot boys, as well .. 
the exp,.... _h .. of th.,r parentAl, render It lDlpolllble 
for uo at present to extend tbe aC1cnce te ... hmg WIthout 
injunng the school" 

Tho Head Muter of Winch .. ter College say.: 
"We are at present 1D such an elementary oond1tion In 

regard to \ClOnce teachIng that tho unprovemenll po •• ,bl. 
1D It, If It .. settled that th .. 18 a &chool whore It .hould bo 
made a 1l1lW1 branoh of ,tody, are .ndl.... They would, 
• g mvolvo the entire oon.lrucfaon of a .ystom of practaco.\ 
teacluog and work. For the purpose of commuQ1catmg 
the outhn.. of general knowledgo of lOme branch.. of 
Nstoral SCIence In a popular way. and 0' .tortlDg .nterest 
and acquamtanoe Wltli IClentific Ideas, our courael answer 
thm purpo ... " 

The Head Master of Cheltenham CoUege conalde .. ampler 
app .... tus in .omo respects n .... ....,.. H. addo. 

.. No other unprovemont seem. poo.,ble, except by giVlng 
more time I but that oou1d only be (!lvm at the ooot 01 
other aubJecto. Mote showy resulto lDlght 0' couroe be 
produced by .. Iectanl! tJuoee or four boyI, tummg them 
away from ethOl' work, and Doncentral1ng all tbll11' other 
I1me on ",ence Tho .. looted boys would generally get a 
ocbolarsh1p, hut thOll edUcatIon would bo one-I1ded, aDd 
the school organ1zataon would auJl'er " 

Tho Head Master of We11mgton CoUege thus wntes • 
"Whet we unmedlSteJy want 18 (I) a larg~r laboratory, 

WIth (1I) more hours of attendance from the teIChor of ehe
lDlBtry, and (3) a laboratory aaBlBtsnt. A mmor neoeollty 
10, that 10 the mathemalleal Ichool "0 want on. mora If""l. 
and one more class room. EICh maoter teachmg S010nOO 
10 ... I1me unl •• o he has a separate cl.... room, hut he can 
perfeotly well uoe ouch 01 .... room for ddfezent IUbJecto." 

The Head Master of Roosa\l School thmka It unportan$ 
to dIrect the otody mote In the d"".hon of observalIon • 

.. Boy. " b. say ... must be tougbt to know by olgbt Ind 
wOlght the dUferenoo b_eon the • Arley' and the' W!gan 
Four-foot,' between ~ Memel ~ and I DantzIg/' • Old ' and 
'New Red: • Anen1c and Salt' All tho theon .. of oom
bmat10n, nl1lDber of elementary ,ubJects, doctnnes of mofe. 
cui .. and atoma of _, may be reserved IIl1 the IIIfJantI 

themaelveo are agreed about them." 
The Head Master of Ohmt'. Hoop1tai stotes • 
.. I mtend propoBlng to the Govemol'l that w •• bOllII2 

bave, each opnng, a course of lectu ... on Botany (illuotrated 
by specunen. (!lvon to each boy 10 the .laos) I .houllf 
further W18h that tbe JUwor cl..... .bOllld have at ieaol 
one bour .. week of oral 1ustrncl1on m .oml!' .lementary 
phymcal subJect, treated 00 80 to sl1mu1.te thOll pmverII of 
observataon ""d 8IIa1yllJl." 

The Head Master of the CIty of Loodon Schoolouggooll 
the follOWlDg ai_on. -

(1 ) «ChemIC&! pro/imency to counl.n cJ .... pl'omotJon. 
• (ll.) An bour's ora1 teaclnDg WIth demon_on, followed 

by an hour's book work, and lupplemented by 
practacal work. 'J h18 would of couroe _!Me

(3) More tone to be devoted to tb. stodyof l\atural 
Smencel and 

(4) More_ 
(5) More valoable exIu'bltaono and pnzeo to be IIlven for 

proliclency m Natural 8""""",," 

Tho Head Msottr of Taunton Co1loge School JIateo the 
foUOWIog'-

.. lint, and by .... the mooIlDlpottanl, the eotobhahmen, 
of a....."., master. Tho IDbJect; lI1rlfen by being pol mto 
comm1801on, however gogd may be the teochen"ho .hare 
It, Ie has been taken Iutberto by the malhemaktaJ 
...... aud myaelfl and _ have leOrnt from oar expo-
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rience that of all po •• ,ble topiCS of education, sCIence most 
urgently requll'eS a 8IDgJe representative professo.r, what ... 
ever md he may recelve from others ~ 

"S.ctmdly Spocuilly constructed room. and much en
larged apparo.tus. Our 1B.boratory 10 of the rougheat, our 
museum easea, whwh are rapidly mCre&Slllg, have DO spec18l 

\ home I we have outgrown our botamcal garden~ and we 
have no workshops 

" The GoverUlng Body of the School I. keenly aIlve to our 
wants and eager to supply them; but the nnmenS8 expense 
of new bwldmgs h.. left them for tbe present Without 
means, and though they Will probably feel Justified m 
shortly grantmg us a sCience master, I see no 1mmedlate 
prospoot of the other ,mprovements I have stated" 

The Head Master of KIDg's College School beheves that 
IDlpro.ements could be elfected m the followlDg 1DllOlDer '-

). .. By the aJ'polDbnent of separate sCIence master. for 
the SchoOl, mdependently of tbe College 

4. Br req'Wl'mg of the lecturer m cheIDlStry that bl¥ 
.hould oloo take the clas ••• m tbell' book work." 

ExperIence at Uwvemty College Scbool sbows that.-
" A smaller quantIty should be taught, but more per

fectly: It .hould be more general In charactel, and sbould 
take 10 more of the every~day hie of a boy, 80 as to ma.ke 
him thlDk of sOlence despltelnmself It .hould be tluough. 
out entirely expemnental, to the total exclUSion of theone8 
except the few vert 81mple ones, whIch a boy can easIly 
grasp, and these only .p .... ngly and at long mterva14. Far 
more .tre.s should bo latd on the practleal work Boy. 
.hould be taught some SCientIfic facts much earher than 
tbeyare at pre.ent, cert&lDly before 13 year. of ago. As 
the ma.tter stands now, boys are allowed to aeqUlte un,.. 
.Clenttfio habIts of tbougbt before they begin to learn 
SCIence, and when they do begm, the master h.. not to 
teach them 'Clence, but to .mdlcate the .VIl effe.ts of past 
neglect-to undo, not to do '" 

2 By the astsbh.hment of an IDd.pendent laboratory, .0 that all who attend looturee and do the book 
work nnght also do pra.ctlcol wcrk 

3. By tho appolDbnent of IDdependent .X!","ner. to test 
the work. 

The Hlgb M .. ter of the Manch .. ter Grammar Schoor, 
lays -

" I beheve an observatory, & phYSICal laboratory, and B 
- boy'. worksbop would be of great senlce, but what we 

most need 18 ... In Increase lU the teachmg sta.ff" 

§ 2O.-ON THE EXPENSES NECESSARILY ATTll1NDANT mON SCIENCE TEACHING . 

There ,. a very WIdely pre.olent ,dea that .Olence teach
Jng, mdependently of the teacber, IS very expenSIVe, and 
there IS very httle doubt that thIS ule& h .. sufliced to keep 
$elence out of a good many scbool. In whIch It otberWlse 
would have been at the present moment ,n full work. 

The Idea has 8l'1sen, It may be IID8gIned, frOID. the con
SIderatIons, first, that. m SCIence; unbke other 81lbJects, the 
mere book w .. usele .. , .econdly, that .peOlol bulldmga 
and expensIve apparatus were, therefore. of the first neces
.,ty, and, tlnrdly, that, tJus beml{ 50, a speOlal teacher,who, 
as a spemahst, would reqwre a hIgher rate of remuneratIon 
than the teacher of the tllOre oommouly taught oubJeets, 
was also ee.entIol 

Let us first COD8ld.,. the queetlOn of bwldmg. and 
apparatuo While It 11 perfeetll true that a great sum of 
money may be .unk ,n .tonee, bnck., and mortar, m bwld
mg a magDllioent laboratory or ob.ervatory, and also true 
that, If tbe money ,. forthcomlDg, there ,. no ~ ... on why 
SClonce should not be as well cared for a.rchlteotnrally as ' 
the otb.,. dep_ents of a fir.t-cl ... school, ,t IS eqnally 
true that .c,ence teaching of .. high order ""'y go on qrnte 
mdependently of auch outlay or adornment 

The co.t of tile laboratory bUildings at Eton, mclusive of 
apparatus and fittlDgo, w .. about 4,0001 The sum ex
pended on the .hell of tho bwldlDg. at Harrow (conSIstIng 
of chOlllleal lecture room and laboratory, pby.,e&! leetnre 
room and laboratory, bal&nce room, rooms for phY81010gIcal 
and other apecunens, workshop, and store rooms) was about 
4,8001 The bwldmg •• peclolly devoted to sClonee at 
Rugby (comprl8ll1g a laboratory, two large lecture theatree, 
appara.tus room, a pnvate laboratory, a museum. and an 
observatory), exolullve of apparatus. coat about 2,0001 
On tile bulldJDg. ..t Taunton College School (whIch 
molude 8. laboratory, a museum, and 801entIfic class room), 
a Bum of mOre than 1,0001 was expended The cost of tbe 
ohOlllle&! lecture room and laboratory, Wltb an ID8trument 
room and store room .. ttached, at Clifton College, exclUSive 
of chemle&! apparatus and matenol, was 6001; tbat of the 
pby91cal lecture room and laboratory, With a smoll class 
room and .tore room, exoluswe of app&rIltu8 and matenaJ, 
was 2001 At Manobastsr Grammar School there are two 
cbeuueallaboratones and lecture rooms, Wltb bolance room 
and lulphuretted hydrogen room, WhICh, WIth the fittInllB, 
oost 9901 ,and the apparatus 2891 So. tid The 009t of the 
matonals to .tart the laboratory (0 room Dot .peClally 
erected for the purpose) at Wellington College, was about 
601 ; but a .maller sum, It " ... d, would have su1llced 

Tho average annual cost of lectures .. t Cbfto1l College 
b .. been about 151 

At U DlVOl,,,ty College Scbool these expenses are met by 
a fee 'from each boy attending leotures on ThooretIe&! 
CholtU9try With experiments, varymg from 3r to 58. for 
each term of three month •• 

At Rugby Sohool the expenses of the laboratory are met 
partly by an annuol allowance of 1001, and partly by tbe 
payment of 158. a term by each boy In tbo laboratory, {or 
lui share of c:bOlDloals and the use of apparatus. 

At Taunton College Sohool tho oost of solutIons and 
apparatus IS under 58 per annum to each pupil, 

At Cbfton College the ooet IS abont so. II year for eacb 

• tudent In the .bemlcallaboratory , and the average annual 
cost of the phy.,eallaboratory 11 301 , 

At DulWlch College there" no lixed .um for the purpo.e , 
m 1871 a sum of 751 wa. expended on the purchase of 
apparatus, and about 30l ,n 1872 , 

At Manchester tbe annual co~ of tbe labora«iry IS about 
1001 , 

At Uwverslty College Scbool, for PractIcol Cbennstry 
(whICh I. taught In a class averagmg 25) the fee for each 
boy I. about 16. a term of three month., but tins does 
Dot melude gas and water, and eseh boy bas to pay for any 
"ppa.rato. wh,cb he break., unl .. s the breekage IS a 
necessary part of the expel'llllent 

At Marlborough College the annual expense of mOlD
wnlDg the lecture room, museum, and botanIC ga.rden.. does 
not exceed 301 or 401 

On thu pOInt tbe Rev W Tuckwell, in a paper * read 
before the BntI.b AssoCl&tIon '/' 1871, say., "It ought to 
.. be more WIdely known for how very small & SUDl 
.. .u1IlOlent apparatus ean be obtamed to teacb, natural 
" h18tory and ""penmental .Clence. A laboratory can be 
" litted. up for 20 boy. at a cost of httle more than 201~ 
" while ....,h b<>y's pl'lvote stock of glass and test solu
tr tIona need not cost hrm. more than as per annum. 
" BOtaDl,eal liower-trays, eontalDlDg 18 bottl .. , may be 
(t bought for half .. ar-ClOwn., electrometers, telescopes, polm .. 
It scopes, models of pumps, and pulleys, ca.n be made, after 
.. a bttle m.truat,on, by the boys themse1vee, who will learn 
" In thell' construction far more of the pnnc1ples which 
" theyomvolve tban could ever be ID8blled mto thm mmds 
" by the cboree&t produce of the .hop. " 

Flom what 1 have seen m vanous schools, I am able to 
stote that tlus represent. the actool facts of the c .. e At 
Mancheater Grammar Scbool, to take on. lUStan •• , I saw 
.. veral po\ ..... cop .. construoted at home by day-boys of 13 
y.... of age, some of tbem actnally baVlDg .. metallic 
framework One boy bad melted up an old teapot for 
matena.ls 

From Chfton the eVldenee is to tbe same effoot 
'l'hus, for oonbnuoUll cours.. of Elementary ChemiStry 

and PhYSlca, In whIch the text books used are Rosooe's 
Pruner and Stewnrt'. Pruner, tbe lecturer addlDg a good 
de&! to what .. contamed In theee books &9 h. goes along, 
.. lecture table has been fitted up With cupboard, the gas 
lIJ1d water la!d on, &c, m an oidmary elass room, large 
enougb to seat from 50 to 60 boys, at an expen .. of from 
about 81 to 101 -

The master at tbe outset expended for chemloals and 
apparatus, such .. a pneuma1ac ~h, large retort stand, 
gas Jl'l'S, ftaska, &0 , the 8um of il 08. 

Some tbmg. wluch be Onlyreqwreo.OCC8Slonally, sucb as 
"'" pumps, modela of pumps, &c , b. h .. lutherto borrowed 
from the Phyme&! room • 

But ,t IS stated, that WIth a I!1'l'Dt of from 31 to 51 • 
year, be can keep up and add to Ius &tock of matonal and 
apparatus, so .. to be able, ,n the eourae of about two 
y ...... to do all b. reqwres Without borroWIng &Dytbmg, 

TI1~ reporto then states. U Our expenenoe m OOlUlen&n 
, 

• 7.'ho/ Obo_ ... _ 'l'oocIuag",ScIutola. [Boo p. IlL] 

Ha 



ROYAL COMlllISSION ON SOIENTIFIO INSTRUCTION, ETC.: 

" WIth hl8 room shows that elementaly inetruetton in 
.. SClellce can be ca.rned on at "much cheaper rate than 18 
" generally .uppo.ed, proVIded that the teach... will take 
" the trouble to thmk for hunself, and expend a httle tune 
IC lJl prepa.nn.g apparatuB fromsimple matenals " 

In theae smalllabol'&tonea It 111 found that the oomplete 
table outfit UBualm larger laboratones 18 qwte unnecessary; 
two or three aets of reagents (mostly prepared by the boy. 
themselves m quantIty eo Boon,," tlie us. of eaclipartaeular 
one of each reagent 18 taught) are found to b. amply 
mllletent. Tht. arrangement, of oourse, largely redn ... 
the IDltJal expen.... • 

The large us. made of the Smence Pnm ... ID ChemIstry 
and Ph)'IDcs by Professors Roe... and Balfour Stewart 
jusWi .. the >eference m thIS place to the sets of apparatus 
supphed WIth tbea. pnmers to illustrate all the expenments 
gtven by the authors. 

The folloWIng 18 a hat of the IIpp .... tus WIth whloh It 18 
expected that each student of the Government SCIence 
School will be furn18hed 0-

CODlCal brass blowpIpe WIth bone moutbplece 
6 Inches platmum WIre· • • 
Platmum fot!, 2 mches long, and 1 mch WId. 
Test tube stand, 24 holes -
18 test tubes, 6 m by II- m. 
12 test tubes, 5 In. by i in. 
2 boiling tubes, 8 m by 11 In 
2 test tube brushes • 
Set of 3 beaker. 

•• d. 
·20 
.06 
- 1 0 
• 2 0 
• 1 9 

010 
o 5 

• 0 5 
1 0 

German /tasks, 1 of each, 2 oz., 4 00., 800, 16 OZ, 
and 30 os. • 1 9 

Berhn porcelam ernClble 11 Inch chameter - 0 4 
Berhn poreeJ .. n evaporatIng bums, one of each, 
, 2lm and 3i m. dIameter - - 0 11 
Funnels, one of each, 1 t tn., 2 m., and 3 in • 0 6i 
Enghsh filter paper, out, two packets of 100 filters 

each 2bn. and 41 In In dIameter • • 0 9i 
Iron retort .tand WIth two nngs, clamp, and Bquare 

tron block • 7 0 

Iron WJre gawre, Ii mohes lIjuare, 2 pI .... _ • ~ ". 
Tm piaU. BaUd bath, 5 mches chameter. • 0 4 
6 watch glasses, 2 m.hes chameter • ' • 0 
i Ib Boft glas. tub ..... m. to i chameter - • 0 : 
i Ib oombustIon tube, i In. bora - - _ 0 8 
.t Ib glass rod of. m. chi.meter. • 0, " 
2 fest black .aoutchouo tub. I in bore • 1 4 
2 fest blaok caoutchouc tube. m hore • 0 8 
Th18t1. funnel, 18 mcbeslong. • 0 " 
8 dozen &B8Orted oorko - • - • 1 4 
W oulf'. bottle, 2 n""ks, pInt BlZe - • • 1 II 
Stoppered German glass retort, 2 os. • • 0 7 
Set of three cork borers, ..... t, and t m. with iron rod 1 0 
Trtangular file and handie • • _ 0 8 
6 in roJlDd file and handle • - • 0 9 
Bunsen'. gas burner, WIth blowpIpe jet, .tar BUP. 

port, chmmey, B.Ild rose burner • • _ 
Iron ernclbl. tongs • • • • 

3 6 
1'0 
1 0 4 Inch poreelam mortar. • • • 

Box of test popera, blue B.Ild red htmus. _ 
Solution of Cobaltous mtrate i oz., stoppered bottle 

o G 
1:1 8rl'gentIo JJ t oz. 
.. platImc chlonde i DO 

1 pint methylated aloob:ol m bottle 
Glass splnt lamp, 4 oz capaelty _ 
Deal bOll to oontam the set of apparatus _ 

o 7 
o 6 

• 1 9 
• I 6 
·09 
·20 

i£g 6 1 -It I. atated in the Sci .... ! Dtroctory that the a.t oomplete 
can be obtB.lned m .. box for 21 from Meers J J Grdfin 
and Son, Garnok Street, London. w.e.; Me~a. TOWllaon 
and Mereers (late Messrs. Jackson and Townson) 89 
BlSbopsgate Street Wltilln, London, E C ; Mr. M. Jackson' 
65, BarblC&n, London, E C ; Messrl Zlmmermsnn 6 p"; 
Court, London, E C.; Messrs. Harvey, Reynolds,' &' Co., 
Leed.; or Messrs. Motterlhead & Co, Market Place and 
St Mary's Gate, Manchester; bnt •• !toola Bre not .. q~l1'ed 
to purchase the app ... atus of these manufacturera. 

§ 21-SCIENCE TEACHERS, 

There i. great chvergenee of opimon as to whether It is 
diJlicn1t or not to obtaIn qualtfied teachers of .cience 
There 18 much evldence, however, to show that there IS a 
real ddlicn1ty m obtainmg " down-rtght good men," except 
In the caB. of the nches, BOhoola. In fact, m the .... e Of 
many schools, the area of chOice Is;hlIl1ted, as there IS .. 
mdespread i.eImg among the Bead Mesters of ths old 
foundatIon schools that It IS Important that the SOlence 
Masters, hke the P onn Maeters, should be Umverslty men 
Nor 18 thIS all· the Head Master of Rugby states -

" I do not thmk } could unprove upon the teach ... who 
Dllght be selected from Oxford and Cambndge They 
have been specuilly tramed as student. As teacher. 
th ... prolimeney w.. been attatned by praettce As stu· 
dents, the Umverslty currIcula WIth profe.sorlal gwdance, 
and the competttIon for the vanous chstInettons open to 
them, have gIVen them the necessary tr .. nmg. I would 
here observe that a mere chenna!, geologtBt, or naturahat, 
however emment lD hlB own spema1 department, would 
hardly be able to take hlB place among" b0<V of mester. 
composed of UOIVerslty men, WIthout some mpmoua eIl'ect 
upon the pOSItIon wlU.h Belence ought to occu,py m the 
oehocl. 1 would add that It seems to me lu/!'hly unportBnt 
that a school teacher of these BubJeots should be thorougbly 
praetteal m Ius knowledge, sIulful m experunentlng, and 
ready m dOV1SlDg 8lDIj>le and mexperunve lecture illus· 
tratIons In prefernng the two older Umvermea. I 
do so only by reason of theIr stronger general 8J'1DpatInes 
WIth pnbhc school teachln~ I am aware that, If I 
merely wanted a IugbJy Belentrllo man m any branch, 
I mIgnt lind lum ~ually a1; Dnbhn, London, .., a Sootoh 
Unlvem.ty" 

The Head Master of Chfton refers to the" want of pre
" VlOUS trauung or expertence on the pm of the 1II88terI, 

" each one havmg to " great extent to dIScover hIB method 
" by ."Penment"; and he further states that he IS of 
oplDlon that Oxford turns out the best teachers fer such " 
sc\1001 as hIS than any other .mgle plaoe. He adds_ 

.. But tbey cannot be ... d to b. in anT way tramed for 
their work, haVIDg In fact to learn theU' bUlm .. , when 
they come to DB; and the Oxford system has at best thIS 
very grave defect, thet the men who are trMned bt It are 
apt to take away WIth them very erlravagsnt notIoDB about 
the apparatus necessary for teaching SClenee m IOboola. 
They Dllght WIth advantage b. mad. .. great deal mors 
C&Jl&ble of hell"ng themselves:' 

ThtB want of traIDmg of the masters In the art of teachIng 
and m praettca.l work 18 often referred to, and (OmII the 
BDbiect of many suggestion. 

'l'he Master of Cheltenham atates, as a condItIon of tlu1ljfl 
strongly opposed to Graduates of Olther Oxford or Cam. 
bndge undertalung the dutIes of Setenoe Mester at .. IOhoo\, 
that:-

" The Unlver81tIea o1fer now.-a-d&lI so attJ.actJve a 
home for men of SCIence. whether marned or nnmamed, 
comblnmg the advantages of ample le18nre, t'a1r emolument, 
splendtd oo11ecttons from museums and hbranes for study 
and observatIon, that even large publ .. IOhools, m pl ..... nl 
posItIons, lind It bard to attract /!rat-rate teachers of ... ence. 
except the man hunseJf has a genwnelove for boyt." 

The Head .Master of W,nchester alludes to .. the ddll. 
" cnlty of linchng teacbers p08 .... IDg actnaJ knowledge of 
" praettcal and expertmental kmds, who are also able to 
n manage a eM of b01f!." 

The Head Master of Chmt's HospItal states tha1; .. the 
.. teachers of the eD8tIng staff are nwstly unaequain1ed 
" wtth Natural ScIence. a1; any rate in BDch • _ .. 
" to be adequate teachers of It," 
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§ 22.-ON THE OBSTACLES TO SCIENCE TEACH1NG IN SCHOOLS. 

In tho.e Schools whICh I VISIted. I was very careful to 
In'l.Wre Into the opmlons of the Master. WIth regard to the 
varIoue obetacle. whIch .XISt to the mtroductxon of SCIence 
mto .. chools Some of tl!ese obstacles are verr real, lome, I 
b.hev.. are more or 1es. lllllIglDary' In the answers to 
queotxon 32 WIll b. found very nnport&nt eVldenoe con
eernmg the.e obstacles; and, I mar •• y that so far as the 
real obstacles go. the OpInIOD whIoh lluive formed from m, 
VISIts to the V8l'lons •• hools. Induces me to plse. this 
-.ment m. the strongest 1l0ssIbie form. 

Fxrst of all. I thxllk. really comes the very grave obst&ol •• 
that If SCIence is mtended to be mtroduced mto .... hool at 
the pr .. ent day. a crowded c1ll'1'lculum ,. to be met The 
curriculum In mo.t .ohools IS already so large that It ,. 
token for granted that It cannot be extended It therefore 
becomes a questIon of elImmalIng somethIng before SCIence 
can be properlr mtroduced The next 'l.uestIon 1 •• what 
should be ehminated 1 And thxs questIon IS one extremely 
d,fficult to be anewered. or at all events .t ,. answered WIth 
dIfficulty; although If a .chool were mer.ly consIdered .. 
a plsee of tramroll. and not 8 plac. where u.eful know
ledge 18 unported. the dxfllculty would really be ... n to be 
a hghter one than It IS suppos.a to b •• 

It ,. stated at Marlborough that the boy.' tune IS already 
absorb.d by .tud,.s whxoh have of late y .... been larRely 
multIphed. and which In most ..... they know to be .... n
tIai to tbexr future prospecte in lIfe, ... mg that most of 
th.m wx1l have to he oxlUIUned m all tho .. subJecte. It ,. 
not merely a questIon of the tune taken np by the other 
subJecte; the boys are absolutely d.stracted by them. and 
cannot approach a new .ubJect. and espeCIally such • new 
subJect as Smen.e, WIth that nndlVlded .ttenlIQJl whIch IS 

absTl!~J.!IecM:1.'r ~fJ,.,adM'a",,"cl,:: :: S!hool 
.totes. "The boys m the o1asBloal Forma are fully tasked. I 
.. thInk overtook.d. bl theIr present work. so that xmd •• 
" exISlIng condItIon. they cannot be taught Sm.nce WIth 
" any good results; many boY". however. are d.to1O.d bl 
.. thexr par.nts m the clasBlcal Forma. who mente1ly would 
" profit far more In a 8mence Form, but tbJa genera.lly IS 
" done for the .ufllment reMon that a ht.rary trammg IS 
" of VItal xmport&nce to the boy'. pro.p.cte 10 lIf .... 

I do not find that thI. dxfllCulty of mtroduomg SCI.no. 
has been .t all regarded 10 conne"'on WIth the fact of the 
new kmd of trBlDIDg altogether whIch comes from d.a.hng 
With the sCiences of experunent and observatIon, &lld I 
beheve that It IS extreIllOly nnportant tlmt thIs pomt of VIew 
should b. developed 10 ord.r to 1Otroduoe Sm.noe Into 
Schools where at 'present It 18 Dot taught. and to extend 
the teachxng of SOl.noe III those schools where It has already 
obtemed a footlug 

But the want of tun.. after all. II only one of the 
drlIl.ultI... -In the old .ehools the tone of the .chool 
IS dlstmctly agam.t SCIence. not .0 much on the part 
of the Masters as on the part 'of the parent •• and, to .. 
graat extent. on the part of the boys thems.lves; and I 
b.hove It II from thI. pomt of VI.W rand I express m,. 
opmion WIth much dxflldIlnoe) that the Introductxon of 
Sc.ence mto the modern .. d .. uxere1y of schools. whether of 
thl1 o1as. or of Boy other clas •• wx1l eveotua1ly he a matter 
extremely unfavoureble to SCIenoe. Not ouly wx1l SCIence 
he lcoked upon as on IUiferanoe. but It. trammg power wx1l 
he entIrely chlre~ed 

Mr. Madan'! Idea of the obstacl .. at Eton is as follows. 
.. The natural unWIilmgn ... of parents and tuto .. to allow 
.. boys to gtve up much tune to a Smenee whIch has not 
.. lutberto had much mftu.nee on a boy'. plsee 10 the 
.. school, and whIch do .. not often serve &8 an mtroductxon 
.. to any reoogmoed career or profe8Blon-thIs unwIlhug
« ness 11 qUite Justtfiable JJ Mr Dalton pomta outJ "Tlie 
.. whole tone of the ochool bas xmtxl lately been so ab
.. solutely cIasBlool. that SOIenoe had to start WIth • oertem 
.. amonnt ot P"UUd1eo &galnst It. Th... I thInk. It h ... .. eertem1r oTereome. It hemg now ROnerally a1lowed that 
.. the !ubjeot bas dono good work fur the boys." 

Thera 18 ample eVIdence to show that where SOIeneo bas 
haen best tought Its off.ct upon the boys is most acknow
ledj!:ed Thus at Eton. aa o1leady _. It 11 aeknowledged 
that <he IUbJect h... done good work fur <he boys. At 
We1bnt!lon It .. aeknowledged that the past fee1mg of 
lDferlonll to other lubJect& .. perhaps haidly just, and I 
am .,.... that <he Head Master of ClIfton College IS qwte 
Wlllmg to acknowledge <he nnporteneo of • SOIentJfic 
trolnlDg, aI<hough h. oteteo that • p"Uuchco OJ\1W1st 
SOIenoe, as .. lIlIW lludf. to 1lOIII8 _I Jmgera 10 the 
lDlnda of both men and hOJII. 

Another ..t obstacle • OOIIDeoted WIth the SOIenoe 

Master. It IS .toted m OVldenoe that m the great .ohool& 
the SCIence M88tera, as a rule, ate not s.uffictent lD. numbu, 
and are not .ufllmently trolned. When SOlence h ... b •• n 
mtroduced roto .... hool, It bas been mtrodu •• d very much 
as anr other subject would be-any other ""b.Ject. I mean. 
of qUite an mfeno. kInd. and one, lIke moat of the old 
studl ••• m wluch the book IS all .ufllment. The Smence 
Master has faced hIS work. lectured to hx. o1as .... prepared, 
hIs "'1'erunente, rerued hIS note-books. prepar.d hiS ex
atmD8tion papers, and has then exther broken down, 01' bas 
appealed for more help. whIch he has not he.n able to 
obtBln. Thu. w. read m the mformatIon plseed at my 
disposal by Mr. WIlson of Rugby. that the graatest obstec!e 
IS the want of tun. on the part of the Master. H. remarks. 
" They have tIme to do thexr regular work. prepare lectures. 
" look over book •• &c. but not tun. to gIve to mdlVldual 
" boys the help and encouragement that they need Boys 
" are not unwIlhng to work. but they 'eqUIre abaolute chr .... 
" lIon what to do They wx1l ofteD. undertake very ;; !::; !'::t!.'! ::::h~~~~r. defined. but to dllect 

I have referred m another •• ctxon to th. eVIdence con~ 
cernmg th. trammg of the Master •• wlu.h go .. to .how that 
although the present .talf of Smence Master ... altogether 
madequate. more might b. done by the OXIBlIng .talf. If. as 
a rule. they were more conversant WIth th. methods of 
teachmg and experunentallon 

A ho.t of obstacles .n the val'lons .chools depends upon 
the org&n1B8lIons of tho ••• clICol •• and I oay t1us'. becaus •• t 
•• not a general complamt. the oomplamt ouly eXlSto m 
the cas. of certun org&n1oatIon. Thus at Kmg's College 
School the n ..... ,ty of acoommod.tI~ the bour. of Smence 
lectures to the arrangements of the College IS pomted out 
as one of the obstacles. " 

At Eton It 18 acknowledged that an obstecle ""lOt. m 
the fact that the chVlBlOnB of the school are made 'WIth 
reference to clasSIcal work ~uly 

;\gam the Master of ClIfton College acknowledg .. a 
dxfllculty 10 ois •• xfymg boy. ""cordIng to proDolenoy. and 
arrangIng the teaclung so that the boys may b. k.pt as 
actIve as pooBlble. and not remaIn .nnply pass,ve hatenero 
to " lecture H. then goes on to add. thet another obstacle 
h .. m the faot of 'the dxfllculty In the way ot "prog.esBlve 
arrang.ment of clas .... at l ... t In • large .chool. to get 
over whxch It IS n ..... "'7 to to""h •• v.ral 01_ .. umul-
teneoualy ThI •• of couroe IS met by haVlug more Scxence 
Masters At ClIfton three or tour. eeta are thns tough! 
.,multeneonsly 

- From Kml!'. Colleg. School com •• the statement of an 
obstacle wluCh It 18 perfectly umple to overeome ThIs 
obstacle con.,sta 10 the late age and the b""kwa.d state m 
wluch boY" .tom the .chool. eopema1ly the Modem Depart
ment. and we may add to thIs. the l'aplchty WIth whIch 
boys p ... through th.t DepartInent I bellev. that when 
the Import&noe af SOlen .. teacbmg comes to be generally 
acknowledged. such an obstaele as thIs mDBt ceas. to eXist, 
and .t IS noteworthr that <h. obst&ol ... m the maIn urged 
In connenon WIth the Modern Department 

Another drawb""k ,. on. which. It 18 to be hoped. i. also 
easy of correctxon The r"').uU'8mento of the Un,vemtIes. 
and .. pemally th. Umverolt,. of London. have .. most ob
Jectxonable IOftuen •• upon the .chools We learn from 
Umvemty College School that "The UmvemtIes requue 
" more than can b. Foperly learnt by a boy of 16; they 
.. reqwre that knowleage to be very opemal 10 character • 
.. and not by any mean. to 'have any OODDOXlon WIth tlie 
" dady lIfe of the boy. h. ,. asked about chelDlca1 sub- ' 
.. stanoes. wluch h. may never see or hear of &gBlD for the 
.. rest of Iu. lIfe. they seem to lay more stress on thea
.. retlca1 than on expemnentai knowledge. Judgmg from 
.. thexr questIons and from the oandxdateo who pass. m
.. deed. the boys wx1l often leave the J>l'8"tIOal o1asa for the 
.. purpose of preparmg for the exammatIon Lastly. they 
.. reqUIre an 1Ooronmteamoun.of knowledge m other than : =~~ subJ""!{.o .t~t. boy cannot well begm SOIence 

Another ot:"cI. ;tah is urged, and wluch I heh~ to 
he more umeoJ. than IS generally uoagined, IS th. cost of 
mtroducmg <h. new .tudy. No doubt a laboratory 18 
needed. no doubt a apemal o1asa room .. deauable, but m 
maDYochooio <hese req1l1lWlenta have been metWItiICut any 
adchtxanal expenchturil, but when onoe the locale 18 found 
I beh.ve that SOIence ean be mtrodnoed at one tenth of the 
cost wluch 18 nsna1ly supposed to be <hat WhIch 18 abso-
lutely _txal. , 

But to come baek to <he..t obstaoisa, we find what I 
have had w refer to m oUIer seoIIono of 1D7 report, VIs., the 

H4 
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utter ablenee of au anured career for an)' .tudent of 
ScJenoo. At Eton .t 18 stated that the rewarda for .ucceaa 
m Claa81ce are so great. that a bo)' must hesitate about 
endangenng hiS progress m them, and .t 18 ddllcnlt to 
reward hun adequately for success m SCienco Another 
Eton Master alao refers to the bebef amongst parenti and 
Masters. tbat ScJence does not pay. 

• At Marlborough It 18 ackn .... ledged that tbe demand for 
SCience teacbmg amongst parents 18 very small 'I'h. 
genera! OpullOD leems to b. that all ord.nary knowledge of 
Smence do .. not open tbe way for any career m the future. 
and that a boy 18 more likely to WIn tor lnmeelf a future 
p081tlon by followmg the studl.. wmch form the mam 
camculum of teachmg 

At WelImgton tbe feeh!'lr tbat Smenee do.. not pa)' 
III well III other lubjecta do"i. also d .. tlnctly referred to. 

AgalD let u. taka tho ..... of Clmlt'. Hospital Molt 
of the boys leave .tbat school be'ore ) 6, and at p"":,,, th .... 
are hardly 30 boys 10 the ochool over that ~ Th_ are all 
H"""g at Un.vero.t,y Scbolanb,pl; aud .t 11 ,toted by tho 

ead Master that to th ... ruthorto CI&IIlce &lid Math .. 
:.::.. have been found tho ODl,y. or at leut. the ......w .. t. 

• The Head Master at RoaaaIl not only pomta to tho greater 
mducementa held out by the U n"'eroltl.. for tho .tudy of 
CIao81oo and·Mathematice. but he refers to the unoettled 
atate of opinIon as to .. hat 11th. rea\ aim of Imoutll\. 
Itudy; &lid tho matInctive feehng of the boya that... at 
present tau'!ht, Sci .... 11 not equal to Latin &lid Greek. or 
Mathemal" ... for edUcatlODal pllrJlOll". 

§ 23~HOW THE UNIVERSITIES CAN BEST AID SCIENCE TEACHING. 

The ComlDl.uoner. Will g.ther &om the repll" to 
Q. 83. that there 18 an allnost unanunou. opullon among 
those connected With the gre .. t Schools. that tbe Unl
yersltlea ca.n beat help tbe canoe of S .. enee by olfermg 
more ScholarshIps and Exhtbllaona for that subject •• 0 .. to 
dlmlDlSh the dJaparlty in tbe rewards held ont for the 
variOUS studlea-a dlsp&1'ltr so great at pr .. ent that man)' 
Head M ... tors f.el that In recommendmg the study of 
Smence they are mJDrmg the proapecta of boy. 

• More FelIoW8htps are also .ugg .. ted., but the op'lDon .. 
that Scholarship. are more .mportant than Fellowships 
for the Immediate pnrpo ... oHhe Scbools 

It 18 also felt that the S .. ence-teaclung'at the Unlversltl .. 
might be more adapted than .t 18 to turnlDg out Masters; 
sp .... 1 cours .. of !eDt ..... on the art of tesclnng (.lDular to 
those at the Smence Schools at South Kensmgton). &lid on 
the constructIon and use of inexpenSIve apparatus, bemg 
given. The Head MllIt .. of Chmt's Hospltolsuggeata that 
.. the Univere.tI .. might snpply the de:ficlenoy of lughly_ 
.. tramed SClOntUic Teacher.. by endowlQg a clsso of local 
" Sub-Profeseors who .hould further the teacrung;of Naturol 
" SCience m the schools of ... given dl8tnct. by !eDt ..... 
It e,'tammatIons, '&D.d JnspeetlOD, and by thm adVice and 
.. sugg .. laon. to the teacher. of the Beveral school. With 
" regard to subjects and method of teacruug, chOice of 
" app .... tu •• &c" The Head Maeter of Rugby pomts ont 
how SCience Teachmg In 8choo1o would he .. ded bv the 
Unver"tI .. mamtammg a lugh atandard of teacltmg o.nd 
exammmg. 80 that they Will be able to .end out the b.st 
pos"ble te""h .. s and exammer. 1 have already referred to 
thIS queel10n of Teachers ID 4 21 

Some Head Masters .uggest mo<hficatlon. m the Unlv .. -
Blty cumeuIum The Head Master of Wmch .. ter w<luld 
make It mcumbent on the Umver81tles that th .. r best m ... 
.hould know some mlaonal amount of Natural Smence. 
The Head Master of Harrow suggests malang 80me bro.ncb 
of expernnental ph)'81C8 or chelDlBtr,y a nece •• ary part of 
the first exalBlnation that I. p .... d by everT nndergraduate. 
The Rev J Pere.vol propo ... the molltution of " enmma-
" bona such as thOle .. ked for by the Head Maotera' Con: 
c. ference, a.nd the moddica:tlon of the general CUJ'l'IcuInm, 
" 80 &8 to o1Fer a fatr field for these new studJea" The 
.. Head Master of Taunton College School coDBld.rB that 
SCience Teaeruug would be .. ded «most matenaIJy by 
" lIlakmg a certam amount of SCience compnl.ory m the 
" matneuIation and httle-go OXBlD1D&t1ons Cambndge 
" nught alao Inclnde SClence.n the hat of anbJ_ on which 
" the Syncbcate offer to examme .choolo; and Oxford 
" nught resCind the mlSCruevoue rule which Imnta )11I1Ior 
" candidates .n the local el<&Ill11l&tlons to five optIOnal 
" subJects u 

The High Maoter of the Mancheater Grammar School 
o.nd the Head Master of the City of London Scbool tnak. 
anbstanlaallythe eame proposal that the ComlDlll!!oners bove 
already embod.ed m th ... Thll'd Report -" Much addi
.. 1a0Dal good would be done If the UlUverSltl .. inatItuted 
" 8 general matnculatJ:oD. Ol" leavmg exammatton com:rr .. -
" lng-I, Mathem&t1cs; 2, SCience, 3t Languag'e &II LI
" ter.tura. and allOWIng exce1leoce m one anbJect to wm. 
" pensate fOJ' defects m another " 

The Head Master of Chmt'. HospItal adds that "If 
" the Bcheme of orgamsed exalDl .... laon. of .cboola by the 
"Um ..... II.. (ouggeoted. b, the Conference of Head 
" Master.) •• hould be adopted. Natural Smen .. would lind 
" its place m such 8X&mlnatJOnB " 

The Head Master of Wmcheoter alBO suggeota that the 
UniverSItIes should fra.me n 80me deftmte COUl'8ea of 
" Natural Smence teacluog, (a) Of a standard fitted for 
" .. boy'. maln study; (6) Of a popular land fitted to b • 
" an UDIversoi study for all boys. subordinate' in pautwn 
II but suBiment to IPVB lOme real knowledge.." ' 

The enormoue .nllnence for !load or evil of Umvernty 
eXalDlll&laon8 upon ochool teachmg may be gatbered from 
theev.dencefrom UDiver .. t,yCollege School _" Every.m
" provement the Unlversltles mtroduce mtothetr examIna-
"'bona must be attended Wlth Improvement m our 
" teocluog. '!I. If the exommatlon. of the Umver.,t,y of 
" London became practical m all dep_ .. ta of SCI .. ce. 
" III they are. for 11l8t&nce. at Umv ... ,ty College. m the 
" case of botany. c1ass .. under mstructlon .. ould he atImu
" lated to much greater mterelt m. and attenlaon to the 
n detallo of arrangemeot o.nd m&DIl"'lotlon of .pp....:tno J 
" and the .ubatItution of practiealm_OD for teachm'" 
" by the exlnhltlon of experlmenta only. mnat soon ioDow.n 

Mr. ·Wd80n. the M.thematwal Master of Rugby School, 
•• of OplDIOD that the UnlVl'l'81twa couId beat .... ,.t" by 
" t.ach",!! 8 .. en .. well IMmleifJ ... and aendmg out .".,a 
•• teacher •• men of real cnIture "'ld edncatlon Boya'l.-he 
contInues, II BOOn find out the man at one Idea· theY 1118 
., Inm, o.nd get kn .... ledge from rum as they wonld frl11D. 
" • lahoratory aaslStaut They ought to turn ont men who 
" W1ll .how that ScJence \8 • branCh of culture as well ... 
" department of knowledge 

" By fl"adually. as the competition m ......... flW'1IfI """. 
" ,clwlarsktp. for 8 ........ &nd malang their exammationo 
" mOl"e umform. 

.. Most of all. by mah1lfl tMm.ez.e. f_ IJI .cluJoil 'II 
.. S .. ence. o.nd haV1Dj!' the moat distlngu1Shed Profeao ... I 
.. that boys may 8epU'8 to he Itndenta under Stok.. or 
.. Rolleoton. as they naed to IlIp1I'O to read Greek With 
.. Jowett, or Latin With CoUlDgton." 

§ 24~HOW THE GOVERNMENT CAN AID ~CIENCE !EA~NG. 
It is acknowleckt!d that Smenee is nOlther recogmzod 

nor paid nor ........aed by the State as It ought to he; that 
mam1y OWlug to tblS. there '" no career for Smenee, and 
that parents o.nd mo.stors are juotdied m avOIdIng It 

The Head Master of Rugby states, .. A IICIOIItrlic career. 
.. os such. opened to the as_laona of ClIUIdId_ snch.s 
" I hebeve .. iota m eome _. mJght prohablJ' 
" Inftuenee for good both pupl!s o.nd teach .... by glVIDg a 
.. de:firute object Wlth taDgI'bla ~tI .. 

Mr Wdscm. the Math .... tIeol Master at the _ 
ochool, wntea. "The maln 100""".. of Government 18 Ill
" dJrect; If t.h., honour 8CIenoe .... d ...me "'. and make ,g 
" study .. nan""'" objeet. they do more to eIlC01lJ'age 
.. SmeD.ce 10 achoolo than by o.ny cbrtd ,nter(erence .. 

I have fonnd the Head Masters of the lIchoolo I hIore. 
."..ted fully \DIpre&ll8li mth the idea that the Government 
_. If It ehoooeo, hrmg .. I!re8t m1Inenee e ... good to bear 
upon Screoce Teachmg m SChools. 
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One of the mean. most !'requently pomted o11t IS the 
mtroductIon of SCIence mto all exammatlons for the Go
vernment SOl'Vlce., The Head Master of Marlhorough 
would make Bome branch of SCIence compulsorv m all sncb 
examInations The Head Msater of Clrnst'. HOSPItal 
thInks that the Government sbould reqUIre Natural 
Scrence In Ita competitive exammatlons. The Head Msater 
of Ro88&11 remarks _" One wa.y m which Government 
., might help. would be to offer us COmm.JS81ons or clvUser
" Vlce 01' colonial appomtrnents for excellence In-SCIence 
"otud,es anytlung. m .hort. to balance tlte overwhelm1D1! 
" attractIons of ClasSIcal and mathematical profiCIency as a 
ft m.ea.ns of' getting'" hvehhood." 

W,th regard to IDBpectlon by an ofllcer of the Govern-

~:, ~b:u~~!:e °!fn.:~de~~e t: f~lJ:v~~~ F=:F~~ 
com .. the .ugg .. tlon that the In.pector should be sJso a 
lecturer. so that a greater mterest for SCIence JD1ght then be 
developed 

The late Head Master of Wellm~on College, though 
in favour of 11ll1pectlon, IS of Op11llOll that the Inspec
tion should be general -" It IS llDportant that all the 
" subJeats of a .chool education should be pressed forward 
" WIth an even hand. and the .elatwe values affixed to 
" them .hould not be destroyed. thougll !'rom time to tlmb 
" they may be carefully reDlodelled 1'hemspectlon of any 
" one .mgl. branch of work would deetroy undesignedJl' 
.. but'steadlly, the balance of otudtee The eX8I1l1nmg 
II power (whatever It 18, Government or UJllVe1'lll~) 8hould 
fI be cmnprehenl!l1Ve, and proVIde for the Inspection of all 
t. 8ubJects,f Here I would venture to remark that It 18 
not a qnestlon of destroY"'f/ but of creating a proper 
balance 

'l'ius VIew IS exactly that of the Head Maater of 
tr'11s.unton College School," who states .-" For 80me year, 
" to C ..... ""A' Sc ...... IS Ihoraugl"'!1 estabhshed, 1 tlunk an 
,- annual Government ms~tr.on, WIth grants or prIZes of 
" moderate value or a reward for attendanctJwould work ex
" ceedtugly well. But [ hope ultimately to see the day when 
" all bol" at all schools shall undergo a compulsory pubbc 
" examma.twn m Smence, 88 In every other subJect taught, 
" at least'once a year" 
• The op,n,on of the HI/!h M .. ter of the M.ncheeter 
Grammer School on thIS pomt lB thue etated -" Nothmg, 
.. m my judgQlent, would be so benefiCIal to endowed 
(I schools 88 systematlo ll1Bpectlon and 8ubordmBtIon to 
,r some central authorIty Whatever-asslBtance sClentIiic 
ct studIes would re081ve from lurh a ohange, ann It would 
" be great, ClasSI .. , Mathematics, and Modern Languages 
" would reCelve ha.rdly less" 

The Head Maoter of the CIty of London Sobool is of 
opinIon th1l1> Government m.poction (If not .... ,.d to ex .... ) 
by one experienced m teachlng, would be extreDlely useful. 

I next com. ~ the aId wluoh oan 'be so .eadIly afforded 

by Government, and by no one e1ae, 11. the matter of 
museUlDS, mstruments, &c 

The Head Master of WIDchester coDSlders thatImportant 
aId may be rendered .. by carrymg mto other branches what 
" has been done fqr botan;!' by the preparation of .ete of 
" plate.,. e bJ orgaDlSlng a system for .upplym!! seta of 
" typIcal specImens of zoology, geology, &0. Notb.ulg~" he 
add8~ "but a central orgamsatIon can maure schools, winch 
" have no .peclal opportumtles, the po8l1lbility of obtlWllDg 
«( the necess~ collectIons." 

And the Head Master of Marlborough -" By settmg 
« &SIde a. bwl~ at South KensmWion, or elsewhere, m 
'I wluch the finest modern phySIC&! apparatlts could be 
~f seen, such as the (IOllecti1on of the CODservatoll8 des Arta 
" et Metiers ID Pam. or the PhYSIcal Cabmet In Leyden." 
" By the gra,nt of moneys for the purchase of appe.ratue and 
It dJ.ag1'ams, or the loan of such a.pparatus, or the autho
n l'1B8tIon of the .ale of snch apparatus at cost price, and by 
« accredited agents" .. 

Mr Madan, of Eton, suggeete "grante or loano of app .... 
latus, ~ams, &c., as IS done ID the case of Art Schools " 

The Head Maoter of Chfton College thmks that "the 
" SClen",\ Departutent under Government mIght be of great 
" OOl'Vlce by cbeapemng .tIll more the supply of hooks, 
" ~ams, apparatus, &0 " 

The Head Master of lUng's Col1ege School dem .. that 
&ld should be rendered by" donatIons of smentJ1ic book. 
" to form a school hbrary of SCIence, and 8C1entJ1ic SPOCl
,~ mens and mstruments of VarIOUS kmds " 

The Head Master of OhrISt's Ho.pltal would WIsh GO' 
vernment &ld m the formatIon of School Mueeums and 
Collections. 

As to how Government could .s.ISt SCIence teschmg III 
.ohools. Mr Wilson, the Mathematical Master of Rugby 
School, mokee the follomug obeerv&ttons :--" Help mIght be 
" gIven towarda tkeformaAOfI of museums by free grante of 
" duphcate 8peclmens f dtagrams and photographs JD1ght 
" be pubhohed by the Geologlcal Survey that would greatlr
" facilitate the teaclung of Geology A 7r .... ..., Collegefor 
" SCIence Teacher.fM Second-GraM Schools lB, I belIeve, 
" urg6Dtly~ wanted " 

Mr. GnfJIth, the SCIence Ma8ter of Harrow, says -" If 
" , Leavmg EXlmllnatlons J were esta.bbshed, mcreased &1;.. 
" tentlon would necesaaruy be gtven to NaturaJ SCIence at 
" echools, If 80me br&nch of the BUbJect were made com
" pulsory m these exammatlono, whether conducted by the 
" Government or by the U DIVersitIes 

The Head Master of the C,ty of Londoll School collSld ... 
that &ld mIght be rendered by awardmg pnzes, and he sug
gests "that the puptla of snch schools .hould be allowed to 
" take the pnzes and medsJs awarded by the SCience and Art 
" Departlnent (South KenSlDgton), but at proeent l11Dlted 
" to the otudents of Government Sc,en .. Clas.es Also, 
" that the hst of succesafuJ candtdatee be publIShed." 

MEMORANDUM ON THE MODERN DEPARTMENT. 

III the obapter d.a1tng WIth the OrgBnlBatlon of Schools, 
1 have pomted out that the achools may b. arranged mto 
four Groupo -Schools With only one m1lolll hne, and that 
01".lOal, Schools WIth ouly ono mam hne, but m whlch 
Kenera! :litu ... deternnn .. the pl .. e. School. WIth a Modern 
SIde, and. finally, those Schools whIch. In consequence of 
lome pecuhsnty, do not convenIently fall Wlthm ather one 
Of thO other of theee d,vlSlona. 

It II not necessary that I should l'OIDlnd the CommlS
Monera that the "Modern Stde" IS a recent mtroduotJoD, and 
that not only have we now many .. hoola WIth Modern SIdes, 
but even Modern Schools altogether, and a gradually m
...... on!! deS1PO that more Modern Schools should he .. to
bhshed Altbough th18 dOS1PO OlDSts, I have not heard It 
cl ... l~ .xp ..... d whether It 11 the mtentlon of tho.e edu ... 
tlonallsta who prop .. e the erection of Modern Schools that 
th .. e Secondary Schools should b. feedmg (l'!"und. for the 
Unlversltt .. ; but 1 Wloh to pomt out that, If It IS mtended 
that they.hould bo feedml{ l{l'Ounds for the Umveralttee, 
then a oondltlon of thlDgo will be broUjfht about dtametn
..uly oppoaed to the spmt of the CommISSIoners' Report on 
the U DIverSIties oj Oxford and Cambndge. In that "Report 
It lB proposed that In the case of every otndent who pro
poo .. to carry on lu. educatlon at the Umverslty, there 
should b. an Exammabon .. preferably on leavmg .. hoo!, 
whtch "nup;bt eerve to JIlark the lumt botwesn School 
" otutu .. and UDlV8lS11y etud,,,, so that tlte otudent whoae 
" performance In the ExammatIon had como up to a oertam 
« standard. IDJght be auppooed to have acqwred ouch an 
" amowlt of general culture and IClentJ1io knQwledge as to 
« eutItle hlm. theuceforward, ... be left as !'reo as poo81ble 
ft to choose fur bllllSelf among the great bn .. of hterary or 

:W7S4. 

" OClentIfic .tudy " In fact, the CODlDll .. ,on has proposed 
th.t m the ease of all tho<!" students who.e educatIon ma.y 
be e"pected to euiDllBate at the Umverslty. the bIfurcation 
between the vanoUB hnee of otudy, ClaoS1..u, Mathematical, 
and SClentJ1ie, .hould take place at the entrance to the 
UniversIty. and not before W,th 'he mtroductlon, how_ 
ever, of Modem S,d .. to eX18t1og ClamcaJ. Schools, and 
WIth the mterpoJatlon of Modern Schools mto our general 
educatIonal system, we have a hlfurcatlon commg at " 
much earh.. date, and under the present dlBorgameed 
system we may have any number of 6d'urcatlons gomg on 
at any number of epochS III a hoy'. bfe ' 

Although It IS =p08llble to speak too highly of some of 
tlte arrangementa of .evera! of the Modern Schools wluch I 
bave lDBpected, I am not aaymg too much when I at&te 
that my Impreaalon has been, eepecutlly WIth regard to some 
of the schools that I have VISIted. that a Modem SIde lB " 
modern m18tak.. In 80me schools I am miormed thai. m 
the case of hoy. of the Modern S,d .. there IS an absence of 
that hIgh tone whlch lB one of the crownmg glones of our 
EUjfheh Sc11oolo, tins bemg no doubt to a oertam extent 
brought about by tlte l11Dlt plseed upon a boy's ambition. 
He finda, m too many ...... , hoye of hIS own age, f'rtenda of 
hIS own, on the 0la0II1..u 1M .. gwng up to the hlgheot 
plBcee m the School, whereas It 11 ahsoJutely llnpeMtblB for 
lum to aoluevo thot p08ltlon by any amount of cWtgeoce m 
hIS own otu<hee. (n fact, my oplnJon WIth regard to 
Modern S,d .. 18 euctly the opmroD whloh ..... arnved at 
by Mr Fitch when he inspected the Schools m the West 
lUdlD(I: of yo.kslnre, IUld whose Report 1 have beC<11DB 
acquamted WIth qUIte recentl,. He remarks ~ 

•• It WIll be obaerved thot m both tb ........ th.Modern 

I 
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Department IS ~ aa of mfenor rank '" the CIaaoIcaJ, 
,. und~. and derlvee httle edvantBj!. or_11th 
from .ta co"nOXlon With the Grammar School. It IS ntlier 
an ex_nce than an orgwue part of the echool. It 
"",eta rather by .ulferance than With strong approval. To 
try an expernnent of th18 kmd With su ....... t I. n.........y 
tliat some of the teaehmg power of the Larger School.hould 
be "vabable for the Modern Department. or that If .t be 
regarded aa a <lOP_to school ,t should be well organIsed 
on that ii>otlng. and have suitable claaeUloatlon and an 
edequate steJI' of teachers for Its .pecml work. 

" .But If the ordmary courae of mstructlon m the Gmm. 
mar Schools were made at onae more comprehenSlve and 
more mtalllgent. the need for a Modern Department,aa a 
separate mstltufaon would be greatly dmnmsh.d A COUl'Se 
of lIU!truct!on aught ou.reIy be dOVl8ed whIch. wh1ls eqneJIy 
good for the purpo .. of tliose who contemplate an Um ...... 
Slty career. would be more servweable to that large number 
whOBe educatlon tenmnatea ..... Ii... If In the Lower Forma 
of a School Enghoh Gramm ... were tanght pan J'IUB" WItb 
Latm. If more attentlon were plldd to readIng, to Enghah 
compoSltIon, and to the cultlvatIot of" boy'. ~erallDtel. 
ligenc.; If .... thmctle were taught m .t. pnnmplO8. so that 
aa far as.t was wor~ed .t was understood; and If more pama 
were taken With tlie fuu.h of all wntten e"er01808, there 
'IlIaIlld be httle need to .eparate the two claaeo8 of puplls. 
Suob .... u .... even it frustrated at tha age of 14 or 16 
would have an umty MId .. value of .tl own. More."..j 
teaching. more !'re9.uent appeals to the mtelhgenoe and 
.. te of the puplls, m .. nnOXlon WItb elementary work, the 
..... l .. r mtrcdncfaon of HIStory. and Elementary SOIence. 
and the POltponODlent of LatIn vem1lcatlon. and of Greek. 
to a later stage of a learner's ooarse, would meet the reo 
qmrementa of 80, per cent of the .cholars far more .If .... 
tually than the present conroe. And.t II dUlicuit to 
behove that tb. mtereste of the remlldmng 20 would b. 
• """diced to such an Mr&ngement. On the oontrary. I 
beheve that some nn8l[pectad advantages would accrue. and 
tbat the delsy m ma.stonng some technical detula would be 
",ore than .. mpenaated by the mtelhgence and consequent 
rapIdIty With wluch they could be acqwred." 

Now WIth regard to the Hlgher CIII88IcaI Schools, such os 
Eton. Harrow. and the hk., It .1 qUIte pos .. ble that Mr. 
FItch would oon.,der that the ... medy whICh he h .... pro
pose. 'IlIaIlld be suffiOlent. but .t would be met by the 
objectIon to wluch I bave alluded :In another sectIon, that 
tha number of subJects already taugbt on the Clea8lcal 
Std •• & too large, and the detaIl.n wIllch they are studIed 
• & so great that modern subjects oould not be properly 
mtroduced to the extent wluch. perhapl. would follow from 
Mr F.teh·.luggeatlon. But there lIeV1denceto show, from 
the ed\llll&ble way In wlucb SCIence h ... been mtroduced 
and taught at school. hke llugby and Eton, that. so far os 

_ SOlen .. at all events •• concenied." Modern S,de .1 not 
absolutelyessentlal No doubt the r_ d'tlr. of mOlt of 
tbe Modern SIdes ,n Schools II thecrn.lung wmght of com
petlfave exammatlona, wluch seem every y .... more and 
more to destroy educatlon, and to make tha earlier yeara 
of .. boy's ble absolutely deatltute of _g: turmng, m 
fact. l>1aces wluoh should be educatlonal mto m.... repo.,
ton.. of knowled!!" more or 1... nseful. I 'IlIaIlld only 
POlDt out that If the ComtnlSSlonera' VIeW of the general 
culture necoBMry .... a rule. for entering the Umv ...... ty be 
generally accepted, Modern S.d .. and Modern Schools WIll 
be almost nnn ..... ary ... nd that no blfurcafaon WIll ha 
needed If an .mttal aunpldicatlon of subjects be ~ 
If. for mstance, the parent of a hoy, when he sendl hIm to 
one ofthe fhgher Secondary Schools. were to be assured that 
that boy's .... er m bfe .ocid not be mJunously alfected by 
b .. SClentdic studI .. , wh1ls' at the aame tune. h. would WISh 
hun to nnderta.ke theee studIeo. wbat eaSIer method would 
there be than. by the postponement of Greek, to &1low th"t 

hoT, ItndI.. 110 COD1lll8I11le SId. by md. W\th tho II<!ImNl 
culture, mclud1l1g the form work of the ochool fnnn tho dav 
of entran"" untll tbe day belel't that •• bool' or eonne tJ 
would assume not only thJa mnpWicatton of studlO8 to 
wlnoh I have referred. and tor wmob Mr W Ulon so 
eloquently plead., hut.t would n ..... ,t.to tbat a boy'a 
r,Jece In tbe ochool .hould depend upon lu.g.nerallltD .... 
Thus, fer mstance, we tnlKht .mllf(me a Icboolon tb. scale 
of Eoon. m ,.mch the boys would all of them. from the 
very commencemeot to tha very ternunatIon. undergo a 
general _, m ClaaeICS, Matham.tlea, and 8menoe, and 
that WIthout any stram; wlulat 111 addItIon to thll genera.! 
_n.ng h. mtght at lha aam. tllne be prep&r1Dg hllll80lt 
81ther for Un.vers.ty hononro. or fer a lub .. quent career .n 
eIther of tbe three greaHranch08 of culture. That 1m. 
IS perfectly feaSIble ••• hown by the fact that at tha presen' 
moment even 111 the SllIth Form at Rugby •• boy .. allowed 
to drop oertam of the hIgher CIaaoIcal IllbJecte and to 
replace them by SOIeDce. whlob IS equally marked WIth tha 
Claaeuta\ subJects. 80 that be II no !coer by tba chang •• 

It must be perfectly nnderstood th .. t. 10 far as I have 
gone, I am consIdering the ..... of bol' wbo propOie to 
ternunate tbm ....... at tbs UDlversltles In the c .. e of 
theee. bowever, who. from VIU'Ions cs_ do not propo .. til 
enter the UDlVertlltlO8, I behove that at the p .... nt moment 
there II " WIde gal' in our educattonahyotmn; and that 
the suggestion of the Heed M_ ot Marlborough that 

, there .hould be" school m wblcb Science alone II t,.'ught 
would be a sugg .. tlon of tho very !ugh .. t value I pl'OVlded' 
always. that mto tlus scbool shell com. boys who have 
undergone .. _ amount of general tr ... nmg In acme 
Secondary School. I presume tbat the ColDlU1l1lone .. 
would on no acconnt enderse the InggeatIon, If It were 
Intended th .. t Buch a sobool .hould replace tba p ... ent 
IieCODd&rJ' 1D8trnctlon, instead of hemg supplementary to 
~t1:e case of _ bOYl who do not go to the Un .. 

There II another POIDt in .. nnenon WIth the Modern 
SchO'1Is. and it II tiul, Jt is not too much to •• y tbat It .. 
qwte p08S1ble tbat the Intloductlon of Modem Scbo01o. and 
the mtrodnctlon of SCIence .nto the Modern SId.. of 
CIaaS1ca1 Soho01o. WIll, m the long run.lIU!tead of llunbtatmg. 
aa ,t ,. thought, tha mtroductlon of 8mence rota the 
Claaeulal S,d... prevent any SOlen.. hems taught the .. I 
ao th"t after Modern SIde. and Modem Sohoo1o have been 
m operatton many year., the culture Will he more o_,ded 
than ever. and sucb a LeaVIng Examm .. tlon. ... the Com • 
lDlS81one.. have propeeed. WIll become year by fear more 
and more 1Jllpo8Slble. I beheve that at the present mOlllBllt. 
.n tho abeence of Modern Schools. tbe M .. ters are perfectly 
prepared to edd SOlence to thell oumculum, and to teach 
It well. If tbey can b. only told how thJa IS to be done; it 
some general _"US can be smved at WIth regard to 
the .ubJects to be IPven uP. If .ome general l116trnctlonl 
can -be Iflven to the M_I. such aa those 'ndIcated by the 
Endowea Schools' COIJUDIII •• on .... and If a supply of pr0-
perly: taught S""",ae Muters can b. procured. It .. m., behef. from wbat I have ...... that If tha Com-
Jlll8SlOners can ouIy sncceed m ClIIat1ng a ....... for a man 
of ... ence oommenenrate WIth the ......... opened to tha 
old .. studI08, and. If. at tha lame tune, Greek II IPven up 
aa .. oomJ)UlBory sub.Ject at tha older Um ...... ItJes. aa It haa 
&lreedy 1ieen lit the Un.ver .. ty of London. all tha other 
drlIIculttes wiuch berasa the _odnctlon of Smeuce _ 
Schooll WIll orredually dIsappear Tba estabhahmeDt of 
" career, botll at tha Umvemty and m tha Datumai 11&. 
will at ...... reheve parenti from the grave and very proper 
objectIons wluoh t~ have at present agamst thea cluIdren 
foraakmg tbe old Jinat wIn.1i have al .. aY" been so well 
rewarded, W,th th18 WIlloome--oeemg tbat m"", WIll be 
taught Scum.e-more people ootnpeteld to teacb It. 

MEMORANDUM: ON SCIENCE PROGRAMMES. 

J have often heard the opJlllon expressed thatJDDch good 
would foUow .f Her Majesty'. ComxmeSlcmers would bame 
programme •• showmg. however :roughly. tbe order m wiuch, 
m thell oplll1Oll. the vanous subjects should be taken np. 
and the .. arse of study to be edopted m each. J am 
cerIam. myself. from what I lu!ve seen, tbat such B conroe 
of actIon would be largely beneficIal. not because auoh pr0.
grammes would be, or GOuld be, absolutely followed m 

each ....... bat because sucb an ""thontatlve npreII10Il of 
op1DlOD would be of the iuA'hest valne '" teach ... who, at 
the b<puung of thell _. have lIeCe8IUII, .maII 
__ 1nth the beot metbodll of teaclung. 

I append, .. models of what I """","ve sneh pr""""""", 
conld moot useIull, be, tba Sketel>ee of 1_ m 
Chennstryand m Ph,..,.. drawn np by Prof ..... Yrsnkland 
and Professora Goodeve and Outhne. (S .. pp. 85-113 ) 
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APPENDED STATEMENTS, 

I.-VARlous PAPERS BY MESSRS. WILSON;TUCKWELL, FOSTER, AND llALE ON 
SCIENCE TEACHING. 

See Introduction. 

On TUCHIlIG GEOLOGY f>nd BOTANY 88 .. pllI't of a 
LIBERALEDUCATlON.- By J. M. WILSON, M.A., 
F R.G.S., late Fellow of St. Jolm's College, Cam
bndge, and AsSIStant Master at Rughy School. 
[Extracted from the "Educallonal Tunes" for 
Apnl1872.J 

In accepting the honcur of dehvenng before you a lectnre 
on some branch of educatIOn, 1 was much more lDiluenced 
by the deslPO to state, In ... distinct a shape as I can, wbat 
seeDlll to me the p .... nt dUIicult probl.m respcetlng the 
true po •• tIon of these .mences lD liberal eduoatlon, and te 
make suggeatlons tewards ,to solutIon, than by the hope 
that any remarks of _e, on the methods of teaclung the 
speCIol subjects of geology and botany, WIll b. found 
valuabl. te teachers For th ... subjects are not partIcu
larly dIfficult te tesch, hut thm l'lght position IS rather 
cWlioult to, .... IgIl And thIs pOSItion, and the whole 
questIon mvolved m It, 16 of more nnportaDce at the present 
DlOl11ent than the m.thod of teaclung For w. are m real 
danger of dnftmg mto .. new sy.tem of education, winch 
10 ... ",ore, when eomj1ared WIth the old, by .ts shallownes., 
than It gam. m WIdth. And, therefore, .t I. n ..... ary that 
aIll' .... ns who ha"" m any way IDDu.nco over educational 
tendenCIes m England should con •• der the whole questIon, 
and hav., If pOO8Ible, .0"'. defullte and coherent &l1DS. 
And, therefore, on the pres.nt OCC881on, BIm}.'ly to pr ... the 
Ci1lUIl8 of one .ubJect, mtbout .bOWIng Its re1atlons to 
others, would be to mlslesd you as to "'1 own Views, and 
would be to avou! the most interesting aspect of the 
question 

Further, 1 .m bound te conf... at once that, exoapt 
prIDDlpally WIth thIS VIew, I have no nght te make any 
remark. on the teaclnng of .,ther geology or botanl 
",ewed on theJP motly profeo •• onal and SCIentIfic IIde, I 
shOUld be tctaIlyun1lt, from .heer tgtI0rance, tete&ch .,ther 
of tbem. I am not a professed botomst" or geolol(lst, and 
can only dare to oft'.r any suggestIon. sa te te&chmg these 
.ulll.cts by prennsmg tbat It 18 only so far ... th.y seem to me 
legttllllately to enter mto a course of hberaJ. educatIon, .hat 
I have had exp.n.nce m teachwll' them, and m Oeeq1g them 
taught by oth.... I have very often to d"l'lore my want of 
knowledge m these very aubJect8, but as It I. certam that 
they will be tallll'ht by ",any who are not prof .... d natura-
1I1te, my 8X'perlUnce may be of lome use to such teachers, 
and belp to .nable them te put th"", boyt! In a rIght way of 
learrung for thamse1_. 

What, then, II the prop .. posllaon of the •• subJects in a 
course of education 1 

We must ftrst get .ome olear notion. in OOmlllon as te 
the natllPe of the problem before us schoo1mssters just at 
present. We have te ad.Ju.t and reconCIle contendmg 
C181UlS. The .ubJects tbat p.... for adtnlSSlOO mte our 
lobools, and comp.te for the tIme of our b07", are reduCIble 
te liv. bead.. They are clasSlca, mothematica, IIClOD"", art, 
and uaeful knowledge. 

Under the head of Cltu .... I melude all the 1st ..... h ...... 
fllOru; that 18, all that brmgs man In contact WIth man. 
and that developes In. mtaUe<>tu&I oap .. ,t, .. on tho SIde on 
wluch PI.te and Anatot1. loved te oontemplate hun as • 
_ ••• IN. ...... It 18 one thing te dIScuss whether th1B 18 
b .. t dons by te&cbmg hun Latin and Greek, and anoth .. 
te reoogruse that thlS 18 the hIghest object of edu_n. It 
18 ,!wte true tbat we are ,n oontact WIth nature, commonly 
SO caIl.d, and external tnanunate obJecto, from the ",oment 
we are bom ~ but 10 also are we WIth one anotber, and an,. 
traunng that ... ms at littmlJ man for hIs aOCIa! ""d pohtIcal 
relatIono 18 assuredly the hIghest m Its aun t 

Mat-.n.ol """'""1118 gwte mdispen .. ble, at least to a 
_n _to There " notlnng 80 eft'ectl .. m gmng 
qUlCkness.."d 8Ohd,ty ... anthmetI., It 18 better than gP8l11-
UUtor. 01' "",en.., or anythmJit else, and nothmg seems io 
oomponsate , hoy for bemg ill taught arIthmetlo as a cIuld. 
Gooinett-y &lao ~ves libre and muscle, and 18 parllClularly 
desu<ilihi lU , hter&r7 edu ... tIon. But It 18 perhape worth 
""ymg hore that th .. dvantagel of prolongmg matilOUI&tIcal 
tr&rung beyond. oertun very ",odsrate lU1lIlunt ....." io me 

• D<dt...oo at tho R ...... of tho Soorety of Arts (by pel'
mJJo..~n of th. eoonotl of th. So<DeIy), on <It. tid JOIIIlIIIY 1871. 

t See Dr. Tl!mple' •• .,d"" ... Pobh. SehooIs' Comuusmon 
Report, voIli., l' SII 

Bomewhat doubtful It.. a good employment; gives 
ha.bJ.ts of concentrstlon and ...""..."., and grv .. a certam 
reguhmty of thought, .t make. tho lIllDd a .omewhat better 
:machme, but does not do much, as ~ as my own observa
tion goes, to strengthen or open the nund, or to give 
avaUable knowledge of tools except m the case of" few who 
po ••••• apeelal mathematical ability. On the contrary, I 
tlunk a good deal of time 18 wasted on DlSthemallcs by older 
boys, who often .bow dIStinct ab.hty on other s.des, but 
make extremely slow progress m math.matlcs, wlnle 11; com
",ands .uch a Slllall fraction of the" atten_t1en 

Scumce does much more th&D thIs, It very much Wldens 
a boy'. bOl'lZOD, jpVlDg hun all sort. of ,deaa and mterests 
and pomts of VIew, whIch h. could not attaIn nom h1S 
other studt .. , .t kIndles the Im&g1natIon and gtves It 
"",tonal, and 80m. branches of It afford an """,,!lent snb.Ject 
for .chool teacbmg Still expen.nce seems te .how very 
dOClSlvely that beyond a certam pomt, erth .. speCIfic talent, 
or almost exclUSive devonon of tJme, are reqwSIte for the 
stndy of na1Jural .mence It .eem. te "'e, and 1 doubt not 
it .s equally plaIn te others, that _ .. y boys d .... t g .... any 
fresh pow,.,. fr- tke c""/m,,anee of " motkrate study 0' It, 
snch as 18 unpil.d m the two orthre. hQurs aweek that can 
be d.voted te It at school Just when the 8mence begms to b. 
SpecIal and technIcal and o.of"Slooal. then It seems te elude 
thell' gl'lp altogether. They .... beWIldered It 18 often Dot 
fro", want of ability, hut from want of V"SItsl,ty and ord .. -
ImQIIS of mmd ~ th.y eould do It very well If they had Dot 
so ""'ny other Irono m the me I 8111 .ure th.t tli,s type of 
lllmd 18 very famIb&r te .very Bchoollna.ter present , 

il.rt, In the forms of muSIc and draWIng, has .trong 
cl&l1DS, but It would b. foreIgn te our p .... nt obJect te 
dIScuss them But It ",akea demand. on the time and 
le,sure, and te sam • ...tent add. to the d.s_on of our 
students I 

Useful k....,ledg. 18 alway. knockmg at our doors It 
presents ,t.elf m the forms of French and German, and 
Jlhyo,ology, and the laws of oommerc. and geography, and 
the uae of teal., &c. And m .om. of thee. we must athmt 
,t French and geography, at any rate, are practICally In
d,spen .. ble, and though they lllJutlou.ly mcrease the 
DUlllber of .ubJects a boy has to learn, they do gIve some-
thing of tr&mmg and cultur. too • 

NowJ of these five classes of subjects, COmmel'C\M educa.~ 
tlon pr ..... the last Its obJect I. to gIve a cert&n quantity 
of avaUabl. knowledge and skill, and m gIVIng It to ~ve 
as much tramIng and .ultllPe as It can But the prodUCIble 
result. are the first aun And from ,ts mBlStIDg on .... 
curacy, and even drudgery te procure It, It pos ...... one of 
the elements of a good educ&tion~ 

And hberaJ. educatIon p ...... the flrot For the only 
education wluch claIms tli. tItle has h,th.rto been gIv.n 
along WIth, If not by, the study of literature. Very in
dtrectly, lDdsed, 18 II the result of a moderate knowledge of 
the Latin and Greek languages. It 18 the outcom. of 
v"'$ ",any mfiuencea that bve co-operated WItb dJPect 
.~ctlon m theae languages, and thm hIStory and litera
tUre. The l110st cultlvated ranks of SOCIety bav. been 
aIlnost exclUSIVely, for l11&ny generations, educatsd on thea. 
lan~, the .chools and un_ea, wbere culture 
finds a home, hav. ouly lately b"!!"" te recognise other 
branch.. of knowledge And 80 It come. te pass that It 
cannol be Il&ld that the expenment has ever b.en &!Ply 
trIed among us, whether or not a good htersry and hUl11&ne 
::=h~ture eau h. gIven WIthout a study of 

Many WIll he found te say that they 1eBl'll.d very littl. 
at school, forgot what they learned, and have nover felt the 
want of what they f~ot. But even tb ... were probably 
con81derably benefited by the mdIPOct cultllPe obtamed fiom 
the conotant _on WIth cultivated nunds. Few really 
saturate themselves WIth the hterary .pmt, but these rew do 
wry much to refine oth .... 

I am gmte sure that th1B 18 the first busmes. of our J?PO
fosmOD as schoolmasters, to hold th,S truth atrongly1lglWlst 
all comers, thU "humamty,» and nothmg e1&e,.oo to be our 
objeot. We mud make our teachIng hear on thIS, gIve our 
best care to the selection of subjects, and the ",ethod of 
tsachmg, m ord.. te l118ke th18 teachmg l11orO eft'cetlve. 
And when I I11'Il" the mtrodnctlon of the ...."ces at the 
head of th1B paper mio our course of EducatIon, I WISb io 
make It plain that tin. 18 what they ought te be mtroduced 
mta, and io.m. they ought io be lllad. te contrIbute very 
effecttve1y. 

But &he problem IS nat • very .., one, because ~ seems 

12 
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to Involve the enormous evil of multtplyinll' the subjects of 
.nstruetton, and so mttenng away a boy's time WIth endless 
dIstracnono. To 10Bl'Il the LatIn abd Greek labguagea 
alone takes a good mMy holl1'B a week; If the Btody of a 
\auJ1;uago IS to be of any no •• It must be pamstakmll'. exact, 
Bnd·labonoul. and .t would be a very bad claslllC8l. educa
tIon If .t did not mvolve Instal',)' alsO. and VBrlOUS klDds 0' 
compoaltton, and a good deal aIao of English bteratu .... 
For It ....... that to acqUire \Itara.ry tastes from LatlD abd 
Greek models IB too difficult for a vaat number of bop. 
It II not only the unfamtlm! Iangnap;e. but the uofanullar 
thougbt-the ell'o!t of Im_atIon that IB reqUIred before 
tbey can place themselves ,n oontact WIth th. great mmda 
of clasSleal hterature; th,. IS the real dIfficulty winch can. 
not be got over uul ... there 0XlBtB a certoln ouBcepttbility 
and potenttallty of culture It IB JUst the sam. Wlth anCient 
hIStol'J". It IS toD far oW, and many whoUy fad to proJeat 
themselves mto .t, to he directly benefited by the Btudy of 
•• ther bterattlre or Instol',)'. And th .. renders English 
bterature SD useful, as oupplymg to many what they would 
otherWIse not get at aU. and as fDmmg a kmd of bl'ldge 
over to those remote and, In SOme respecta, l'lcber reglons. 
But th.. .mplles much add,ttonal work, It lIIl~lI .. f,esh 
readIng. fresli subjects of tbought, and mucb Cl'ltiClsm. and 
tin. addlf.onal work .. not one of th.l ... t of OUl' dtlBcultt .. , 
for It ,mph .. more rl<str .. h .... 

For let us see wbat we bav •• ome to If cl •• SlcaI.du .... 
tton .s neoeBB8l'J" for an boys, Wlth tli. literature and history 
that It Imphes. m the Lattn. Greek. and Engbsh Iangnap;e. 
-and If BOme mathematIcs are neoessOl'J". and SOIence and 
art, and Frencb. and German. and Geogrephy.-wo are In 
imminent danger of not giVIng our bo)'s what IB more de
.. rable than all th .... VIZ •• faculty. W. are m daugl!r
and to a oons.derabl. extent tb. danger h ... been leah.ed 
In fact-of weakenlDg the mteUectual libre of 0"" boys by 
d,st .. ctu'n We must adm,t that we fad If boys leav. "s 
Wlthout fire. or .tt'enJ{lh, or solidity. or faculty. ""II It by 
what metaphor we wllf And tbe theal'J" of education that we 
are dnftlDg 'nto has an undoubted tendency. In the case of 
tbe majonty. to weaken the lIttle strength they bave, to 
burn out aU tbe" lire In a number of bttleJets. to make the 
matonal too .oft to b ... the finer COl'Vlng tools; .n a word. 
to se=J1cefaculty 

Such an educatton levels up. nnquesttonably It fur.. 
rush .. mental pabulufn for a large peroen~ of boy., who 
wo.uld otherW18e b. nearly starved. hut 1t aIao levels down. 
and tends to elnmnate tli. close study of detail. and the 
drvilgery that is e.sentla! .n aU go9f1 work I cannot too 
earnestly expre.. to you my oonVlettoD of tb.. fact It 
does not do JastJce to the best twenty per cent of our 
school. They know more when tbey leave UB. but they 
bave les. power of acqUll'lng knowledge 

We are, ID fact, tl',)'mg to hold fast to two thea"es at 
once. tbe old tbeory of prom,." and the new theol'J" of 
1'er/ormom:e The old thool',)' was to teach Wltlnn a Imllted 
area of knowledge, Wlth a Vlew of glVlOg faculty .D ae.. 
qUinn!! any other branch of knowledge. But tlie pubhc 
now are not oontent mth th1B. Th0)7 urge that schools 
mAV 1luI. and oftell do, to gIve even facility, and then the .. 
sons get notlnng They .. y tbat at any rate the faculty 
may lie tested. and more usefully employed And so we 
h .... now of Umvlll8lty exannDOl'Il for aU the higher schools. 
who are to see what the results are; and .pply to us the 
same test that has been succesafu1ly apphed to sehooll of " 
lower grad. We must understand tbe meamng of tina 
movement. and the change ID tbe staple of educatIon we 
are wttu .. smg It •• to glv. up. to some extent, the old 
tlieol',)' of glVlDg faculty, unl ... faculty II !pven equally by 
by a much more ~ed: educ&tton, and a constant demanil 
for produCllble results 

If I dId not tlnnk tins mAtter one of the very highest 
unportance to us. I should uot venttlre to occupy 80 much 
of yoUI' bme WIth it And I have not even yet qmte done. 
I pnnted a letter on tins s"bJeat three years ag(), addressed 

ttlDe to be laid Bald. m fal'our "r another I and that thiJ 
II very nearly. though not qUits, the .... all through tha 
school, and that In general tliey ..... ive on~ or more I ... onl 
In each of th... subJects every waek. If boya ""'" but 
superhuman I 

.. 1. am IlTOSIBttbly reminded of the French method ror 
faltemng: d()mestt. fowls. Th. bird.. I understand. "'" 
~rought m 8UOllOllIon before .. slulful operator. man,. tlln .. 
.n a day, who. WIth a tube •• quU'll • small quantity of I»'e
VlDUSly lIlI&8twated food down thm throats. The bU'da It 
is added. aeem to ilko tbl. treament, and to tbnve on ;t. 
and they are ready to be killed m a few weeke. ' 

.. We have tnea thl8 DrDlthopachynslpaldolB. and it haa 
faded· Yet to go back I.,mpo.llble. We _not .. y that 
we WIll not teach any of the .o-caUed modem lubJOOts 
~quall1 unpOB8lbl. .. it to !pve them I ... tune The da;' 
IB getting longer. the astronomers tell.us. but you .... 
aware th.t It 18 a leagtheDlng quite IDBdequ"te to meet OUl' 
immediate reqUIrements 

" I shall propo.. BB a remedy for tina dl8traotion to 
adopt. to BOme extent. the .... c ....... Instead of tbe """u/
t."..... method of mstmctton. Granted that aU tbese 
oubJects must be tanght. will It not be best to om.t .ome In 
each dIVISIon of tlie school f Our education will hBve an 
equelly broad b..... Abilities of all kind. WIll not bo I ... 
recognIZed than at present A.nd IV8 IbaU galll In e()neen
tratlon and force, and I beheve also that tho VBrleW In the 
8cbool 00Ul'B0 WIll b. III a more attmulattng form t6an It .. 
at present. 

" But ,t will be dtIB""lt in the act.1lal working to Itrattfy 
OUl' ednc&tton .. ttsfactonly l and I coofes. I un extremely 
"11XIOUS to .ee the attemp. made whlhl you B1'8 attn WIth u •• 
.IIb"t ...... But I can commend to you no greater work 
tban to Ihow us how to stratify Enghsb hIgher education." 

In this stratt1lcatlon of stUlL .. we began to make some 
progress lD tbe few monthl that sttll remamed to Rugby of 
,to great head-master And tina IB sttn the problem before 
our profeaSlon, and proved by our expmenoe tiC) be mora 
urgent tban ever. My own behef. however. 18. that tbe 
porblem can only be solved Battofactorily by the ""eluSIOn of 
many .ubJects from the early oourss, and 6lforcatiOD IU the 
higher In the early course, ... an illu.tratton of my meanmg, 
I should WIsh to see Ol'lthmcttc and Frenob and utm, to Ii. 
followed by practteal gcomBt!r and 8Cllence In tlie form of Iec
tu ... In natural 1nstOl',)'. and porhapo a httle practtca1 work 
,n pby ..... and that then the blforcatton sh&ll commence ; 
the one branch leading to Greek and ve ... compo .. tton. Bnd 
a m .. uly literal',)' edUCBtton. the other to sc,ence and matb.., 
matt ... WItb Lattn and French and Enghah as the brereey 
elemenEs Neither braneh would b. encyolopoedlO I both 
would be hberal Bnd humane; aud between them tlier 
would sUIt the reqUIrements of the greatml\Jonty of mlDdi 
The reformers m eduCBtlon bave no programme at present; 
tb.". aposthl has not appeared, bnt at an,. rate tIuiy ought 
not to he contentttn they have get from the Umvemttes an 
enbre recogn,tlon of tina .eoond branch .. a hberal educa
tion The Umvemtt .. !pve the crown to aU education. and 
.. long as they demand Greek they tle I1U1' band.. aDd 
eondemn us either to erclud. SClen ... or to d.......! aDd mpple .t. and to spoil the educatton of th. m ... by teaching tliem 
too many thmgs II .. only thlll that the two 001ln!eB _ 

fairly oompete WIth one anotber, when ~hey are on the lam. 
1""e1 at the Umvemttes. and are taught at the BchooLo by 
men of equel culttvatton. 

I bave n<>w made ttelear what ~SltIon m " Ilbe\'8l 00""'" 
tlon I COIlCOll'e ought to b. occupied by netural hlBtory. b 
should be common ground for an. tangbt to yDllDg boy. 
before btl'urcatwa has begun. and aD tanght as to ascettaIIl, 
develope, aod tram any SOIODtt1lc P()Wet'Il they may b ..... 
These .ubJects at ouch a stage cannot be made to gIVe • 
complete SClentItic tralDmg, 11 would be pedant'" to teach 
them m otnctly SClentf1ic order; they must be ao taught as 
to Btonulate the tlnrot for knowledge, to fire the nnagmatton. 
to ()pen the eyes to tb. ob;!- BOd m_ of ......... and 

to the present Blahop of Exeter. at that ttme bead mBBter 
of Rugby ..,hool, for dlS8llB8lon at one of our masters' 
meettngs at Rugby. whICb were then of an extremelY!D
torestlng and valushhl kmel, and to w!neli I &JII mdebted 
foo BOrne of the ........ ke DI&de above. Perhaps I may he 

to gM! a solid body of iuformatJon ",I"ch the ... nlta of 
later study may ~staI\Ju JOUud. IllCldentally. they IIIV. 
tbe-meaos at teaching the eIasa the orderly arrangement of 
• mbJect m tbeu notes, aDd IlCfllpuloua acenraey abd clear
rreat of esp_on. 

The range of th. .abject ...u depend largely on tbe 
teacher; the man lB of more unporta_ than h.. tooLo 
But It will be selected from what tbe Germana call " Erd
kunde," a tenn With wIucb Huxley b .. famlhamed no. I do 
not know that there ... bolter EDllhBh eqmnleut for 11 than 
natmaJ IIl.tory. m the WJdeot ....... of the words BIlt ~ 

pardonM for quottng a passage from .t. • 
.. The Ievelltne: down .. due to tbe dlBtraetwn cansed by 

.. multtpbClty of subjects enforeed by means of an artI'ul 
tune.table, wh1(~h secures to everr one Its due IDJDJDl.UDL 
I _h It to he dlstmctly borne m mmd that there ... many 
boY" 10 the school wbo are Iearmng Lattn. Greek, French. 
Gel'JD&n. and Enghsh, and domg COlDpo8ltton m three or 
four of thes. languages; who .... Ieammg _ antbmetIc, 
algebra. aDd geoDlOtl'J"; aDClent or Enghsh Hlstmy. and 
the Inatory of the Blbhl; and that they are leammg some 
ono of three or four Imo.DCbes of Datura! _. such as 
chljDl1BbJ, or 10"""- or botan,., or gooJog,-. m a IIItorl 
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may be well to aketch tbe contenta of th .. e .. rly lesaona oIl 

8Cl:'~rrery and globe. and .. bttl .... tronomy. form the 
natural begmwng. Let the boys make tbe effort mvolved 
m re&bZlng the plan of our solar aystem, and our earth m 
space wl-&h Its atmosphere mantlmg round It , Its kmSblP to 
the pla.nets, Ita relations to 8u.nandmoon. These, and some 
of the common pheqomena-day and Dlght, Bummer and 
Winter, ecbpse8, and the changes of the moon-form. the 
natural and the old well.estabiished mtroducb.on to SCIence 
Ther are atJ.ll subJecta of BUrpassmg mterest to every suc
ces .. ve generatIOn They take hoys on all their .. des
memory, lDl&gmatlon, and reason They show, as nothmg 
else shOW's, the connenon of cause and consequence And 
there IS a genume and deep satlsfactlon, a real pleasure of 
the mtellect. whIch boys attam when they first understand 
the causes of these common great phenomena They stand 
thenceforward on a hIgher platform. The UDlverse presents 
to them not a mel'e wonderland but & reIgn of la.w! These 
are the htertl' clwm .. Wl'\tten m the UDlverse by the finger of 
God • 

Then we pOlS to the great earth Itself. and all ItS aetlVlb.es; 
the ell'ecta of Its still rem&lDlng mternal heat. ItS volcanoe. 
and earthquak ... the slow oscillatlons of level. and the !P'eat 
ohanges .lowly tt>.klDg place m the fanubar outbne of the 
contlnent. and Islands. and the proof. stJ.Jl VI .. ble of past 
ohang.. ThOle thmgs must b. well thought out by the 
class. and illustrated and brought home to them by pletnre. 
and specunens The .Weel of Ih. a_b.on of the sun and 
moon 10 making tldes, and thell' .geologIcal and cosIDlcal 
actJ.OD, 18 a. matter tha.t can be to 80me extent grasped, 
though 80 drlIlcult In Its complete theory. and IB far too 
lDlportant and common a. phenomenon to pass by Wlthout 
notIce. And then come tbe complloo.ted consequenoes of 
solar heat and hght It IB Wlth pecubar mterest and 
pleasure that abo)' learna the caus .. of wlDds and currente. 
of trade wmds and cyclones, of evaporatIon and l'8.J.D, and 
Its dlstnbutlon on the earth. Ther .. IS .. s.n.e of powe. 
obtemed by findmg out that these great and famlbar 
phenomena. are subJect to laws, and are not prunary facts 
And all these are matters, towa.rds whIch It IS only necessary 
to guIde the thoughts of the boys. and they can. Wlth very 
bttle help. thmk them out for themselves I ,find It rarely 
necessary to give a. regular explana.tIon of anythmg, except 
.. a kmd of rdsum' of the suggesb.ons thrown out by the 
cl88B, and sU0C6881vely ontlClsed Fresh lDforma.tlOD as to 
fact must of course be gIven" when It 18 seen to be wanted, 
and not before And th.. mCldentJ.illy glves them a much 
hIgher respect for knowledge and the value of facts tban 
they had before. The laboura of observers. and math .. 
matlcuIDs, and collectors are seen by the cla.ss m theIr true 
bght. as contrlbutlDg to the store of &eenrate knowledge ID 
regIons more or less accessible to themselves. 

The eollBe~ueuces of these actIVIties must then be traced 
out. And theae oonsb.tute the prlDClples of Geology To 
teaoh them 18 not hard. a large atock of pIctures. pho. 
tographs. &c. will be found very useful. We take the 
work of rom and rlvers, thell' solvent and transportmg 
pow .... and atralKhtway the ravme and the waterfall. the 
flch plwn. and tho whole rl_ valley. Wlth Its wondrous 
system of dramage, are seen to be the consequences of the 
fannbar forces at work all round us. The work of the sea 
IB ewly unaeratood. and behold the map of England .. 
looked at wlth new eyes, there lDUst be a cause for eve1'.f 
bay and headland Th. formation of marme depOSIts. the 
IflOwth of coral ... nd Darwln's explanatlona of the form of 
aorel Islands the .... of the At1anb.o, the work of frost 
and .now. tho gl"",er and .. eberg, tho geograplncal dill
tnbutJ.on of pl""to and ammals. all are mteliJglble. and all. 
If I may so call Ii •• xclb.ng; they extlte to further readmg 
and .. good deal of thought. thoy show. mo,""ver. the 
reglons of knowledge. the necessIty of ohl!l1llstry. and 
meteorology.l and astronomy, and zoology 18 really felt, 
Without belDg sta.ted In so many words 

And th.n b.gme geoloq proper ... somewhat barder 
8Uh.!ect to manage, and In whleh a relV stlentlfio-nnnded boys 
bcgm to take the lead Up to thIS tllli" lDdustry. atten. 
tlon, and hternry power, general u\te1bgence, In fact. have 
been tho pnnClpal ~uallb .. reqU1led and .neourageti. but 
noW' there 18 somet.hmg mOle. 

On. of my form .. geolOf(lcal pupils made me a _ 
colour drawmg of the Newbold LIas Lone Works m our 
unmedw<l neIghbourhood It ehOw. .. face of rock. som. 
311 feet high. and SOO feet long ... secb.on of the lower bas 
'l'ho strata are bent mto8o curve, though the surface of the 
ground II level. and there 18 a small fault runum!! through 
them. Red sand. conwl1J.ng one or two large .yew ... 
bould_ ""p. the quarry; tho strata themselves .... 
alternatlons of hmestono IUld the finest lammated lhale. 

ThIB dUIgr&m lasts m. for ~ or four lectu.... W. 
bop bllindlng out wh,,* th"", 18 to be _. On ..... 

the curve, another the stratl1ica.tlon, another the sa.nd, wlule 
a fourth 18 much more unpressed Wlth the men and their 
trucks than by the geologIcal featur.. of the sketch It 
takes some lime before the class really sees all that IS puG 
before them In the sketch; the denudatIon, the unconform .. 
ability, the alternatIon of strata. the recent drift sand. the 
fault. the boulder •• and ItL akes etJ.ll longe, before they are 
able soundly to .... on out and sab.sfy themselves DB to the 
successive d~osltJ.onsJ the upbea.vals and stnklD~l!I, the 
changes of climate, In 8 word, the proofs of the prolonged 
working of the forces th"l' had preVIously stuched But 
hurry here IS fatal ThIs IS the grand lesson of ge.lolIY. 
It took the world Bome thousands of years to learn. It may 
well take our clas .. s a fortnight 

Of course. a ftuent lecturer could POlDt out an til .. and 
more In ten, or pOSSibly In five mInutes, !\ond would proceed, 
perhapst to the 8ubdlVlSlons of the has and Its ammoDlte 
zones But! to do so IS, I bebeve, contrary to the very 
prmClples of teachmg Few subJecta so well adlIUt of the 
applIcatIon of JacototJs pl'lDCIples, whIch have been brought 
before you In tlus place by Mr Payne. and ID few subjects 
IS teaclnng by these prlnClples so a",ply rep&1d I thmk It 
would be chfficult for any member of my class to dlstlngnlsh 
between what he had found out. and whaG he had been told 
ID tbe study of thIS sectIOn of the b .. , he proceeds WIth .. 
confidence In hIS powers of coml'rehenslon-sometlDle8 
destined to a dlSappOlntlnent-whlch I. glVl",l by sohd 
knowledge of In. own bwlchng up ThIs quarry IS the 
foundatlOn of all our geology I need scarcely say that very 
many of the class VlSlt the spot, and severely cntlclSe the 
drawmg. whIch. from the progress of the quarry. IS a bttl. 
out of date They bnng speCImens of all kIDds. shale. and 
fosslls, and nodules, -and stones from the dl'1ft, and your 
real profeSSIonal gcolog .. t, always a colleotor. begID. to 
.how hunseJf 

'I'lus form. the nucleus of knowledge, round whIch every
thIDg h.. to erystalhze The next step is to dlscu.s tho 
section of our ArteS18D well We eXE.!e8s pubhcly our 
gratItude to our enterpnsmg Board of Health. who bored 
through 1.145 feet of b ... and new red marls. alld found 
ealt water at the bottom. that rlBe. to about 200 feet from 
tbe surl'ace HappIly a complete s.etlon was preserved
the only useful result of the bormg. From thIS and the 
ordnance map we slowly make out the"dlp of the strata. here, 
and the strange-lookmg geologIcal map of England IS now no 
longer a mystery These bands of colour are the edges of 
AlIghtly mcllnea stratlfied systems T~e .tudy of the 
WarwlckshlrO coalfield. wlucli IS bound.d by faults. gives 
us another capItal study The drawmg of seetlons through 
vanous parta of England 18 BD excellent exerCIse, and J8 the 
only way to learn the geologlcal map 

We then ta.ke to rock speCJmens and fosalla; and here It 
IB adVISable to mtroduce a httle of the hIstory of geology ; 
and to tell the cl .... somethmg of Wilham SlIUth and 
CUVler, and thmr respective d18covenes And whatevm:, 
tlme remams IS spent m gomg through the etrat. In 
chronologlcal order, With the BId of a. museum. 

It mal' seem to aome that the amount of pO.lb.ve know
ledg&gamed. IS too lIttle:ll and lDdeed It 18 not mucht not 8fI 
much as would be Il"'ned by half the tune spent m learwng 
and bemg ""ammed on somebody'. advanoed text;.boek 
But from the one system the boy emerges hUllgry for more 
knowledge. and In. own reatiIDg Wlll supply Iuil W&llts J h. 
emerges WIth 8 clear understandmg how sCIence grows, and 
what It lB, and h.. a framework In winch he can fit all 
knowledg. he subsequently acqUlreB; while from the other 
he comes out--perh&ps some of my hearers know how he 
comes ou11 

I know of no smgle book whIch contains all these 
subJects The teacher. at any rate. must draw hIB knowledge 
from matiy books. and from real, persoual knowledge of hIS 
subJeet Methods o( leachmg are very Important, but the 
teu.cher IS of far more Importance, and no teachlDg of these 
or any other subject IS lIkely to be worth much nnle .. tbe 
teach.r IS thoroughly master of bIB work. haa mad. It hIS 
own by VleWlDg It m vanous hghta, and IS mdep~ndent of 
any _t.book. or anf order of VIeWIng nature. He cannot 
be tuo dIS ..... ll .. m his re&dmg or vaned In hIS attamments, 
and If h. IB further able to be prosecnlmg 80me ongma' 
work, however humble, m wluch bll puptls can assIst hIm, 
they will learn m .... of the true ..... ntmo Bpmt by contagIOn 
than they will gath.r from the most s10quent lcetures. 

I have spent enough of your tune """. and do not mtend 
to "YaDytlung about botany. I hav .. m faet, nothmg to 
8&y about It that I have not .... d m one of the Essays on. 
LIberal Education that appeared aome yeara ago. 1 will only 
repeat one request to all WbO Wleb to &eO how Botany ought 
to be taught; order Le Maout'. "~ns EIemen_ de 
Botamque, fond .... our \'analy&e de 60 Planies Vulgmrea." 
(16 &an ... ) And I am iliad to be able to aDnOnDce that an 
Enghsq work on onrular prmClplee, ~apted to EnglIJh 

13 
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Bowers. IS forthcommg In the" Monthly Packet." begmmng 
wrth the number far next July 

I do not see any ......,n for doub~ that th .... subJeota 
are th. beBt for early educatJon, Bay from the ages of twelve 
to foU1'leen At suob an age, chenuatry o. pliy81C8 ..... not 
be understood. except m the rarest C88eB I know that 
Famdal. exproBaed an 0ppoBlte oJllDlon. But Fandayloved 
the children. and ne .... exammed them Th .... subJOctB, 
eapecl&lly the geol<>glcal COUl'BO. aa f have explatned .t. gtve 
a BOhd founda\lon of familiar facta, w!uch form the baa.s of 
subsequent sOlentIlic knowledge Aod they attract the 
strongest and finest uunda. whtoh 18 not found to be the 
0&80 w.th all branch .. of 8Clence 

It may be urged tb.t th.B teBC!ung """not be tluJroug".
that boys will be brou(!'ht m contset WIth obemlStry. physlC8. 
mechanlcs, mathematics, a.t aD age when they cannot unde!'
stand them. and the ... ult will be, to turn them out cspable 
of talkIng about a great many thmgs. and knowmg tAeon .. 
about a great many thmgs. but Without the rlgorou. tratnmg 
neeess",?, to enable them to Judge of the .. thecl'l". 

'l'lus 18. of courBe. partly troe But It 18 no obJec\lon 
The logtcal order of Ideas .s not the educataonal arder A 
boy learns to read. and make out the meamng of a story
book bef_ he learns grammar. w!uch nnght be ... d to 
precede IOgtcally ; he reasons bef_ he can learn logte; and 
so he has to learn a thousand tlungs by expOl'lence and 
observa.tIon and readmg and converaatJ.on, whICh form the 
maIel'lal out of wh.ob sOlence grows The tesclung IS 
thorougb •• far .. II g .... and .t IS delus.ve to suppose 
that the teac!ung of mecb&nlC8 or phyOlos ..... be made 
exbaustavely thorough to a boy. He apprehends only by 
eomp .... on of one tlung With another I and where expOl'l
ment tak .. !um out of th. range of lua expmence. there 
hzs conclusIons are not Jus owns but hIs teacher's. These 
subjects. w!uch may be put &8lde as mere sOlentafic mform .... 
taon, have a. double value, stlmula.tlve and mteUectual, that 
no one who has not med them can well estamate. They 
would platnly b. lUoomplete by themaelv ... they do not 
admIt. taught m th,. manner. ot the oa.reful atudy of detatl, 
the mmute and pam.takmg work and drudgery. that mak .. 
every SCIence so valuable as an mstrument of educatIon 
But these subjects cWm to enter mto the schemes of 
ltterary and .Clentafic educataon, to farm & common ground 
between them, .to be smence to the men of hterature, and 
ltterature to the men of scIence 

The .mo.t .mportant questIOn that an ... out of the Bug
gestaons I have made 18 tlus Is educataon m BC1ence-by 
w!ueh. of course, I mean a real tratmng m chem18try ana 
phy.'CS-IDcompatable With the eX18tmg el ..... ca1 educatIOn 

As fa.r fl8 my expmence goes, It 18 1n the later years of 
school hfe 'l'here are always Bome boys bf suffiCIent general 
ability to do 'pretty w.ll. even to the end of the .. scbool 
cours •• m all the subJect •• and.t mIght be s ... d that th .... 
at any rate, gam from the extenSIon of thm educatIon 
But I have good ground. for thlllk.ng that many of them 
lose strength. as I have ""pllWled befare, and go up to the 
Umvora.ty rather weamd. and WIth a .... ataon of growth. 
at what bas been called an .ng ..... """"'. ar Wit-stand 
There are many more who can do one or the othet" well, 
but from trytng to do both well. tiul m both I tlunk .t 
will be adm.tted that Borne of these are sull'erers Others 
are large gamers, findmg In SClence the stImulus and mtel
lectual food they need. and even malung progress III classtcs 
far more Batasfactol'lly than they would If they devoted 
themaelves to claoSl.. If our Rugby expOl'lOnce I. worth 
anythlDg. .t frov.s tlus-- that there OXlSta a oonSlderabl. 
proportaon 0 bOYB who. after the age of Olxtern or th ....... 
abouts. gam far more from the study of mathema\lcs and 
SCIence than they do from language In hterature and 
'luatory they can hold thetr own agarnot the beot seholars. 
and can\lnne to dOl'lve much culture from the.e parts of 
theU' ClasSIcal work, but most of theu work In l.ana'uage 18 , 
unproductave It 18 equally undemable, on the otlier ."Ie, 
that there are 8,OlIle boyswho •• fort ••• language, and whose
llIUIdI seem hermetically acaIed agatnot 8C1ODtafie Ideas. 
After a tame. I t!unk they ought to be left to cul\lva.te then' 
own gemns on the Olde on whtoh It extsts We mwB reepcet 
meta. ' 

The problem, then. of btfurcatton, not only tn schools 
but In UD1VerOltaOS. 18 dtstanctly wvolved tn the. BUbject 
before as If the limvem\les do Dot admtt on an enttre 
equahty the one branob and the other. the modern or ........ 
ttfie .. des of our schools will ooll8lSt of boys not gomg to 
the UUlvet'8ltaes. and will be & sort of refuge for failuree, or 
for boy. whose education .. to stop at an esrly age. Nor. 
on the other hand. will tt be enough for the umVOl'8ltaeo to 
&<lout stndenta of both clsases. unJ.SV>Dl' greet schools d" 
the 88IllOo It mey be urged. let Bome sohools admtt one 
a nil oome the other clsas. and let boys go to one school or 
to the other. accardmg to tit"", _ But the taate 18 Dot 
of ten ascertsmed tall a boy 111 BlDeeD, BIId up to that tame 

• 

tho educataon ought to ha Dearly tho sam.; IIIld evt!ry ono 
knows how tmpoB •• ble.t wonld be, m prscttoe. to turn • 
boy out of lua sehool at mteen. I know that our augby 
boys would rather hve on the bread and water of grammar 
than leave at snoh An age. 

Further~ theleaomg exaltllDataons must be organ.sed With 
a VIew to btfwocataon and not encyoloplled.am. Tlus ... 
matter of .mmedl&\e .mportance 

Such. then. 18 the problem hefore rei'ol'lDerB m educataon. 
-*!> modify our ex .. bng sohemeo and mmluhons tall they 
adtiut of boy. obtamtug .. groundwork of edU""\lon. fitting 
them for progresa eqnally lB bterature and ••• ence. and lR 
Itself, so 1M 88 It goes, sound, atamulatlllg, and refinIng, till 
they adnut of boys contlnwng th. study of hterature and 
h18tory sllnult&neously, whUe lome of them are concen
tratang themselves on the .tudy of ianl(Uage. and others on 

. that of sc.ence; and till they .. dllll! af boy. of both tit ... 
clas ... betug equally welcome at all our un.vers.taes. 

2. 

The OBSTACLBS to SCIENCE TEAOHING in SCHOOLS.
A Paper read before the Bnh.h AssOCll8tlon at 
Edmburgh. Tueeday. August 8th, 1871. By the 
Rev. W TuoKWELL, M.A., late Fellow of New 
College, Oxford, and Head Muster ef the 
Taunton Colleg. SchooL 

Seven y.... bav. pasaed .mce the fir.t Pubhc Sohoo! 
Comnumon reves1ed to ua the tB.ct. that from the hll!her 
Eugh8h educataon natatraJ SOlenee W&B prscttcally ex
eluded. that wlule m the precedtng generataono 8C1ODce had 
extended her emp .... explored and annexed new pro .. n .... 
and mede them _ble to all men. educa\lon had become 
na.rrower than It Was three oentUl'l" ago. A 8tatentsnt so 
startlmg. and made on such authol'lty. could Dot but bear 
frwt The .oboolmaslers felt the reprosch I the press 
urged reform, full cltscusmon was facihtated by tit.. a88"" 
C1&\lon. and a moat veJllSble report wae made pubh. WIth 
Ito authonty. tall. m 1868. .. .econd School Comm .. Olon 
felt ltaeif abl. to declars thet the ms,jOl'lty of the teach .... 
whom It had exammed had 8CCOpted natural SOlence aa port 
of thell' school work. But th .. annonncement became Jess 
cheermg when the evidence supportang It was mastered. It 
was found that m thd opuuon of many head IllII8teJ'I the 
need. of the new subject were -fuJly met by the Vl8lta of an 
occaalOnal lecturer. and by the op\lonaJ attendance of the 
boy •• or that It was delegated to some ..... stant of no great 
mark. who. m adclttaon to the subJeota wluoh he prof .... d 
to know. was expected- to get up and to teach WIthout 
thoroughn ... or aptatude som. one branch·of nsturaJ. 
.Olenee w!uck .t ple8sed !um to eelect; tbat obem.atry was 
tanght Without a laboratory; mecb&nlC8 WIthout molkls M 
apparatats; phys.ology Without. ske1eton. " 8ca1pel. or a 
mIcroscope Where thus commenced, acbool sCience hili 

f:,~: =:~d.!."::ta;,nt:~!t!'-:tr:i.!.-:t 
.t. In some ...... t has been condamoed and dropped. m 
many others It has made no progress. and I beheve that at 
the proBent moment the firat-cl&sa Enghsh schools w!uch 
teaoli .t fall'ly and systema\lca.lly. wluoh honour tt With 
separate ms.stere and WIth due sppltancea. and wluch accord 
to .t .ta proper tame and worthy rank lD relataon to other 
.ubJeota taught. can be counted on the ftng .... of ODe band 

I do not tlunk that we can bestow mach blame on the 
head masters They have.nhertted. we nrnst rememher ..... 
order of rutaOD BOme hundred y_ old. fortUied WIth 
uunnte unbroken venersble tradttJons. looked upon for 
ages past as the .upreme wstrument and test of mtellectual 
power. wbole and complete w ttseli. supported by Immen" 
expOl'lence. warked by tl'led maclunery Into the nudBt of 
thell' well-mapped, well-proved system 18 tbrnot " strange 
and foretgD .ubJect. CDmp1'1Olug many branch.. and de
mandmg multif<>ld appbances. whose valoe as a meotal 
weapon they have had no means of testing they are ""lied 

- upon to surrender to th18 a portaOD of the tune wluoh 
already seems too sbort for other work. and to maugurate 
a department of schoollabonr over wluch they can ex ........ 
DO sort of supervl!!1on or control They .. k for gtnda.nee 
m tho new arrangementa whwh they aN caJkd upon to 
form. whether BIIy one depa:rtment .. edue&tlOually fund ... 
mental to the rest; whether IICIOIlCOB of expmment sbonld 
precede or follow th_ of observatton; what pmtton. 01 
.... old course are to be abandoned; how far the Umver
.. taee, wluoh m many ..... stamp the praotacaI value of 
thet> work. will recogmse snob abandonment. They look 
round for ......mted teachore and approved text-boolu, for 
eulJghteumeot as to the amonnt 01 apparatns and Ita coot. 
for iIetatlB of teacluug and 01 testmg. and they look m vam. 
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They must f&Il back upon the .. mora.! consCIousness, for no 
help IS tendered to them from wIthout I place thIS help
le.me •• of head-master. first on the hst of obstacles whIch w. have to chromcle, and I plead, for the moment. m th ... 
beh&lf almost more than In behalf of 8Menee For th ... 
attItude IS frank and cordlSl. thor are prepored, as a body, 
to meet the demand. of the scIentIfic pubhc 10ya1ly arid 
WIth &1l the .. nught. If tho.e who are pressIng modern 
subJects OD them will entertaIn theU' Just appeal, and try to 
understand th ... drlIicultles, they will prove the best aUX!
hane. IClenc. can hope to gam, for they WIll bnng to thIS 
new department of thm work the same energy and WISdom, 
the Bame .elf-ascnfiClDg Impartlal zeal, whIch have &!ready 
won for them the deserved esteem of the communIty, but 
II W& fad to work In harmonl' WIth them, th ... want of 
~pathy and lDtere.t will be moply fatal to our .. heme. 

The fact that our head-mastorz, n)aml;r appomted to th ... 
posta becau.e of excellence m oth.r IlUbJects, cannot them
selves teacb amenee, bnngs Into promwence the next great 
drlllculty WIth whIch w. have to deal, namely, the trammg 
and appOlntlnent of omence masters In Germany, the 
candIdate for a school-teacherslup, &!ready bnstJmg WIth 
oertdicates a.nd teatunomals, passes 0. strIct exammatJ.OD m 
bUI general culture, In hIS chosen subJect, above all 10 ms 
practIcal power of Impartmg knowledge and m mansgmg 
la.rge classes of boy., nor, however successful under thIs 
ordeal, can h. be appomted to any masterslup, hlj(h ,or low, 
untll he has .l1ent a " tnsJ-year" m the practIce of teachlDg 
and of governIng at .ome !erge school under' able IlUpenn
tendence In England, an umverslty degree IS the .ole and 
f!Ogle test, and though a dl8tlngulshed p081tlon lD the 
honour hst I. undoubted 'Vldenc. of hIgh mtelligence and 
extens .. e knowl.dg., y.t that WIthout whIch th ... WIll ba 
useless In me profeSSion, the power of mfusmg mtelhgence 
and communIcatmg knowledge, clearness of dehvery, VOice, 
manner, dexterIty of manual illustratlon. ability to attract 
and to sustam attention-in a word, teaching poweJ'-JS not 
only not attested, but 18 m no way proVIded for or ensured, 
and thus w. ara drIven to fear that of the few Umve1'8lty 
men whom the pre •• nt .lIght demand for master. has 
Induced to graduate high 1D SCience, With a VIew to eobo-
lastlc hfe, a am&1l proportIon only IS quo.hfied ttl make It 
attract and flourish In the class-room 

Further, were the supply of .cI.nce masters unlumted 
and unexceptIonable, tbell' cost 11 anothel' beavy Item for oU!' 
conSideratIon 'l'hey Involve m svery case entlrely fresh 
outlay J no modification of the eX18tlDR' staJi' IS pOSSible J 

no master OB.l1 be detached from other work, or ha.ve 8Clenoe 
tacked on to hIS own, WIthout sore and mamfeot IUJUStIce 
on all !lldes Yet the first condition of SClentmc, a.s of 
other teaohlDg. IS. obVl0t181y J the teacher He must be a 
mon thorough m hIS specuU knowledg., and, If hIS .pecud 
knowledge I. to stlck, of the Wld •• t genera.! cultur.. He 
must not spend all hiS tlme In teachmg, but must have 
lelllUH to prepu.re hlB subJects and ~erlmenta He must 
poo ••• o or he mu.t acqUll'O the delicate art of handlmg 
many pUpI1a, the fo1'Q8 of manner whIch attracts tht"m, 
the .nthu.lasm wluch pula and k.eps th.m en rapport WIth 
hIm; the lD81ght whIoh read. th ... nunda, the tact wluch 
can preo ... e dl.mphne WIthout checlung mqwr;Y; th. art 
of adJustlng expenment to mformatlon, of !!,1enClDg at that 
whlcb 10 obvlou8, of dw.lllng on that which IS thfficult; 
and, po ..... mg &1l thla and more, he mu.t b. well and 
hIghly p ... d It IS fortuno.te th"t we should have the 
OPPOrtunIty to urge thIS pOInt at a moment when &II the 
Bohool endowments m the oountry are meltmg m the 
oruClble of • Bohool OOmlIll8810D Its CODlIDlB810Ders, hke 
the Wltoh .. lD >,acbsth, have thrown strang. thmgs mto 
t.h8l1" cauldron, may the1l' mcantatIons, hke those of 
Hecate and.her .. storz, brmg to bllth a 1m. of kmgs 

"Wbo two-fold ball8 and double IOOptlrel ee:tf"1." 
teach ... who sh&ll nIle m yean to com. over th. emp ... of 
t1ungs as w&1l as words, over the operatIons and the pheno
mena of nan ... as w&1l as over tli. hIstory and the work
mge of the human mInd 

11 the cost of tho teacher can bo gnt over, the remammg 
unaVOIdable expen.. 18 tnflmg. It ought to bo more 
WIdely known for how very am&1l a fum suftimoot ap),_ 
C&D he ohtamed to teach natural IustGry and experun.ntal 
scIence A laboratory can be fitted up for 20 boya at a 
cost of bttl. mora than 201.-; wh!!e each boy'. pnvate stock 
of gls .. and test aolutlona n&ed not cost hllD more than 81. 
per annum BotaDleal ftower-traya, conteImng 18 bottles, 
may b. bought for balf-a-crown, electrom.ters, teJeacopes, 
polarl8COpeB, models of pumps, and pulleya, can be made, 
all .. a bttl. mstroctlon, by the boya themselves, ",ho mlJ 
learn m th ... constructlon far mora of the prmclpl .. whIch 
they mvolve than could ever he maiiUed mto th8Il mmda 
by the cbOlcest produoe of tho shoJlll And tIus leads flo 
on. word upon t1i8lmmen .. valueofworkshops m a achool, 
not only as bearmg upon practlcal SClence, but as dl8tInct1y 
I'ostonng mental growth. Th. clMwoom IS not the onl! 
field of cuI'- ; nor nM bod!l, a$nty IelgD unchaputed 

o,'er th. many hOnN ofleisure. Ex ..... v. atbletl= IS one 
amongst many cauees whIch are threatenmg to paraly .. Um
ver81ty hfe , and durmg the months when crioket IS unpoo. 
sible, or the hours m w1nch It IS auperfluous, the forge, the 
turnmg-lathe, the sculpture-room, the photographIo shed 
come m not only DB preventatwes against hstlessnes8 and 
mIschIef, hut as revealmg to the boys that they have mmds a& 
well as muscles, as DD~er&eptIble developm.nt of taste and 
the OXerClB. of unlebonous ""'olpbne. And what IS trn. at 
workshops applIes &Iso to tho .. oth.r charmmg ...... on .. 
of SClence teacmng, mU&eUIIJ$, hot&Juc gardens) natural 
hilItory sOOletleB Let It only b. rem.mbered that m aU 
these thIng. the hand of th. master must gwde and nnt 
IlUpp1ent the lahour of th. boys themselves, that thOlr 
growth must he organIC, ~pnnglDg natur&1ly frOID sClentmo 
work to meet the wants that work suggests. that the .. 
......tlon and th... austenance by the workers 18 at once 

- a condltlon of th... VItalIty, and an elov.mon of th ... 
charaoter from playthmgs mto educators. ' 

The actJ.on of the UnIversItIes upon sCIence teachlDg IS ' 
.. questlon of the deepest moment For good or .vIl thOU' 
mftuence In many schools 18 paramount Possesamg su
preme educatIonal prestlge, and dl8pe!l.lng enormous 
educatlomd rewards, th... pow.r 18 absolute to determme 
the groov.. In whIch school work .h&ll run. How th ... 
lDfluen6. bas heen exerted m the past no one requues to 
b. told I thos. l.ast faIwhar WIth thOU' polItlcs cannot but 
be aware how great a chang. has pas,.d ov.r them of late. 
We may not venture to assume, but we shall all reJOIce to 
Jearn, that m th ... futllle legISlatlon, more espem&11y m the 
unportent change to whIch they have been of lat. lDVlted 
byth. CommIttee of H.ad Masters, they will accept sugges
tIons and even mvlte 118sl8tanae from thoae whom sm.ence mar depute to watoh her mterests and to urge her cwms 

pas, to a grave Item m our catalogu. of thfficultles. 
Grantlng that sCl.ntlfic teachIng IS e,sentIa.! to a perfect 

I educatIon, the anxIOUS questIon meets us, how 18 It to be 
IDBerted In the curnmdum of an •• tabhshed sohool P We 
are told that to m.et the demands of Umverslty competl
tlon the blj(hest pressure IS &!read)' put upon the tIm. and 
bl'BlDB of hors, and that.1f four hours a week are to b. 
accepted as th.DllIllIIlum demand of 8clence, chl881eal ",ork 
must suffer And m order to solve th .. problem, some 
w&1l-known .,schoole have mstItuted a system of bIfurcatIon, 
separatlng th ... semor boy. Into two d.partment., whereof 
one learns ClasSICS only, the other le&rns modern subjects, 
as they are called, qwte or almost excluolvely Of course 
such a separatlv. I?roc ... does not re&llf help us If 
IIngulstlo tr&l1llng 18 bad WIthout the rationahsmg ... d of 
BC1enttfic study, no leas 18 exclUSive sCI&Ilce bad, when 
dIvorced from the refinmg somety of lIterature and ph!!
olog;r, and an adm18810n that certam mstltutlons stunt 
particular facu1tles IS oddly followed by a deVlc. whroh 
caus.. each to work unchecked The Wfficulty must be 
met &11'1y, and on prenuses WhICh schola.rs as well as savans 
can understand It must b. met by askIng whether, lD 

)'urei}' clasSIcal .phools, no tIme IS wasted, why It IS that 
m th.lower forms a boytak .. years to masterwhat a elever 
tutor teach.s m a few montha at hom.' why the weapon 
of analyolS, whIch opens .very other chamber of human 
knowl.dge, should be dIScarded lD the .... of .cho1ershlp 
alone, whether unattractJ.venesa 18 an mherent VIce 1U 
Greek and LatIn only, or whether; If jOmCIOUS metliod 
wakeDB pleasure and keeps o.hve attentlon, that of It.elf IS 

(nnt economy of tIm., whether, 1sstIy, th. day h .. not 
arnved when Greek and Latln verse-makIng bas not, hke 
many other sweet and graceful t1ungs, pas.ed from Vltahty 
to ollrVlvaham, and may not be &1lowed to chaappear ,Shall 
I shock tho taste of an)' whom I address, If, after haVIng 
wntten some thousand Greek or Latm verses m my own 
achoo! days, I pronOIlDDe them waste of tIme, and protest 
agamst them altogether? Th.y do not cultlvate the taste, 
for reverent ODJoyment of the beauty of an author's thongh .. 
IS excluded by th.1abour necessary for a feeble IIDltatlon of 
hI. dlctlon They do not tram the mteUect, lor &II chance 
of analysmg warda and fentenoea IS lost m the n:"'srty 
of wedgIng hfeJesa block. mto the forms of a Hexameter 
or IambIc....... Except m the case of those m whom the 
aaered facu1ty 18 mnate, and whose gemua would find fitte't 
ocope m explonng the poetleal resources of tbel!' own 
lIterature and 1enguage, they constItute a mtre mecLamcal 
process, ex...,lsmg hardly more ell'ect ou taste, refinement, 
11D&I!lnatlon, than the oompdatlon of a ChlDOBO puzzle. 
ThOll ehrnmanon from our echool systems will b. clear 
gam lD ltoeJf, and will set free at once a moch larger tlm& 
thaD .. demanded for the proaecutIon of natural sClence. 

What that tIme should b. 1 have &!ready ventured from 
my own expenenoe to hInt The 'Ju_on ma, oontInU& 
open till It shsll fin&1ly settl. lteelf m the gradual adJnst
ment of smenoe flo other snbjecte, but we shsll probably &1l 
feel thM we cannot demand for It at atutmg leas than four 
hourB • W1lIIk Of 00Dl88, &Iso, If It 18 flo be faIr), BIIIrIed, 
l~ muat be OOIDpw.or, on alllbe bora; Ii mg mYo1ve no 
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utra cha-rge beyond the actuaJ waste of matenilJa III Ita 
experunental branch .. , It mUBt take rank not .. aubonb
nate or a.iternatJve to what _ called the mam aubJecta of 
.. school, but .. bemg Itself one of those mam aub]ecta, 
all'ectJng III due proportion tha ochool mark. of the haJf
'lear, bbereted from a.\l tho.. .bght but telbng .,gn. of 
lUfenonty .. luch pre.cnptlOn 18 .lnlful to IIlfl,ct. Nor 
mu.t tho teacher forget that the VIctory of .m.nee 0 ..... 
prepOBIlle8SIOn, and 80 Ita rapid establishment 88. settled 
bran.h of teaelung w the futtue, depend. '" .. great me ... 
lure upon hIm It will have been mtrodueed and aeeepted 
on G 1'""" grGundo; BCCordmgly .. It 18 borne III mmd 
that thmg., not words, are Its subject matter-that ob ..... 
vatlon and re&8onmg, not memOJ"y and :unagmatIon, are de 
field of work---<t will appr""" Itself expemnenta1ly. and 
at.nd hy ItS1'OOUlts 

The character of tho.. results I cannot for .. moment 
doubt. Ite practJca.1 .. alue. It. endl ... reBourees. Ito culti
vatIOn of tho.e facultl.. wlu.h no other dlBOlphne can 
reach, 'W1ll 88Sert for It at once Its place B.8 an eBaentml. 
b .... nch of youthful .ulture Rooted and ftounslung m the 
o.hoole. It will overflow mto thell' .urroundmg neJghboUl
hood. It will gIve birth to Ioca.\ museums. proVln.Ja! 
lectur ...... enee .1...... It will lay hold of the trad .. men 
of OUI.' town and counteract the tendeney whIch thw.r life 
exert. to the exclu.,ve WOroblP of m.tena.\ prospenty. lit 
will bght up the IDlnds of our women. too often doomed to 
p ... througb tbe 1 ..... of .lHl8Jled education With BCCom
pbohmont. exclu., .. ely mecb.nlca.1, and 'With .ntellects 
absolutely Dntramed It will mvad. the mtelbgence of our 
clergy, hostile to Its conclUSions through Ignorance, not 
-through oonVlctlon, and WlII teacb them bow to bl'ldge. 
by .ympathetlc knowledge and by common mtelleotual 
mterests, the gulf winch Widens day by day between them
.elves and the oommumty; far from d!lutlng th.,. .. hglOus 
feelmg or underlDlD'DIf tnell' rehgJou. f",th, It will piece on 
broad... ground. and smk m desper found.tlon. thell' 
knowledge and theU' love of God 

I have detamed you long enough. and yet I have but 
scretched the ouri_ of th18 IJ"""t subject But the sum
mary of wbat I have to •• y I. thIS. that our •• hools. ill 
the... readme.. to _bbah .menoe, must be ... ded from 
Without All questions of funda, of apparatns, of teachers, 
of .elected textbook., of co-ordmated .ubJeete, of Unwerslty 
Infiuenoe, of umted actIon, come to the same pOlnt at last 
W. muot have centrallesderehlp, at once oom/DflolldlDg and 
mtelbgent, If the mtroduotJon of BOlenee mto our •• hoole IS 

to he sunultaneou8 and effectIve The queotlon h .. ~n .. ed 
out of the realm of general d18CUSSIOD, It 18 npe, If ever 
questIOn was, for detJuled and prsctJca.1 .ettlement. There 
must be Wlthm th,B ", •• omatlon, lher. mu.t be Wlth1l1 tlus 
Toam, men qua.h:fi.ed m all respects to appreCIate the DBture of 
our difficultIes. to fonnulate rules for onr gwdance, to pres. 
our pecuma.ry needs on those who are for a tune the bursars 
of our educatIonal endowments, to watch and m8uence the 
actIon of the U mVel'Sltiles. 88 on other pomta, so espectally 
In the projected II le&vmg 8XBUllDatIoDs" To them I 
confidently appeal. I appcal on behaJf of countlees school •• 
whlOh, .... dy to admJt refonn. are helpl ... to IJIItlate It 
1 appea.i on behaJf of those few .choole wblch luJo. mlt",ted 
It, and are endeavounng oonrogoously and honestly, but 
WJl;h httle of nseful conoert, WIth mnch of wasted force. to 
work .t out Let It onoe be announoed to the .ducatlonal 
commuruty that a. committee of dlstmgUlshed men, bavIDg 
at beart not merely .... ntmc mtereste, but th.,ntereste of the 
Unlv ..... tl .. and schools. bas been anned by tlus .... OCIatlon 
to oou".el, to ...... t, to recommend and to accredIt, to 
har.i;non18e and to oomb"",. to become. 10 short, tbo .ocog
msed representatives and controllers of S'mentdic educatlon, 
and they Will not leek geateful cbents or attaJn lnadeqn&te 
• esults. If BOlenoe 18 to ftoDllSh m the land, prebIni.....,. 
knowledge and _nmg. bestowed With care upon our boy
hood, must leave onr manhood free for ongmal research. If 
our Engbsh education 18 to be abreast of oontJnentsl 
teachmg, one haJf of our mental lilcultles must no longer 
be sUffcred to be' dormant. To have removed tb,. great 
reproach, and to have belped thIS great refonn. will be an 
acluevement worthy to take lugh mok even amongst those 
splenwd ......... to scumee aod to the oommunJty wblch 
gIve glory to the Bntlsb Ass_on. 

3. 
On the TEACBlNG of 'PHYsICS. By Professor G. C. 

FosTEB, F R.S. [Extracted from the .. Edn .... 
tlonal TIm ..... Feb. 1, 1872.] 

I do not soppose that Jt is needful for me to take up an! 
p8lt of ,our time tlus etemng ID trymg to prove how dOBJ
... ble It IS thai; the stody of Ph1"'C8 ohould be 10troduoed 
mto eobools as part of tbe regular school-work.. If I have 
rlgbtlf underst004 u'e taak that bas been entrnsted to me 

by the Council,.t .. not that I.hould ad ..... t. th. teaching 
of PhyalOO In schoole, but tbat I .hould po,nt out .. tar .. 
I may b. able, Aoto It co.n beet be taught But' although 
probably It may b. oafely taken for gronted that all hore 
aro ogreed that the .meoee of PhYIIIOS I. an .mportant and 
va.iuable .ubJect of .tudy. and one whl.h may WIth advan_ 
tage .... upy .ome consIderable .h_ of the attentlon of 
young people dunng thmr school ODUroe. It will n ... erth .. 
I ... , I tbmk, b. useful, ber"", attemptmg to d,scu.. the 
way 10 wblch the .ubJect may b. most .uOOOlsfuUy taught, 
to give a few moments to the con.,deratlon of wh.t th. 
proms. advantag .. _ winch may .... on.bl, be looked for, 
.. resultlng from the stody of It I for It I. plam that the 
fir.t atop toward. demcimg what 1I the best Dou ... to adopt 
.n order to attam any object. 18 to get a clear Idca of wbat 
It 18 we want to attam Moreover, It my Judgment WIth 
respect to the reasons why PhY.IOI J8 deoervmg of general 
otudy sbould unfortonate1y dIffer from that of any of my 
audIence, the statement of my own oplmone on the pOInt 
mll, I trust. help to .how tb.t what I may ha ... to •• y WIth 
regard to the mode of otudpng It I. JustJlI.ble from my own 
pomtofvlew 

Fll'8t. tben, I think It may be .... rted that whatever , 
n.eEnI results proceed from an early .tudy of PhY.I .. , are 
dn. muoh more to th. mental dl801phn. whICh 1I needful 
for tbe successful pro.ecutlOn of the stndy th.n to the 
yalue. for praotJca.1 purpo .... of the facta stored up In the 
memory. Indeed, even m the .... of the comparatively 
.ma.\l numbu who.e spllCllal occnpatlon m after ble con.,.ts 
m the practJca.1 apphcatlon of phyllOal prlnmples, ,t .. on
tam-B' far as the two thlDgs can .Xl8t lDdep.ndently •• nd 
can b. estlmated .sp ..... te1y-that a BOleutmc hab,t of wnd _ 
•• of far more va.1ue than a knowledge of .mentlfto facto. 
111 proof of winch It I •• uftlment to oall to mllld th.t ... c ..... 
talD.d fscte can nearly a.iways he found recorded III bookJ 
of referenc •• wlnle only a traUled mtellect can mterpr.t th. 
les.on. oonveyed by any new comblllatlon of them 

Nevertheless, when we are coD81denng the way In whICh 
Phy ..... hould be taught, It ..... entla! to .emelUber th.t 
the m.trnment of lDtellectual d18CJpbne, whIch th .. stody 
atfords, COD81stB ID Pl"ocesaea: of l'e&80ruDg who" only basil 
18 our knowledge of mWVldual concrete fscte. and benae 
th.~ the teaobmg of facts must form a great part of our 
occupa.txon, even when our pnDClpal &1m 18, not to stook 
the memory With them. but to train the mmd by th •• tudy 
of the method. by wluch they hav. been demonstrated, and 
of the Inferences that caD b. drown from them 

But th. relatlon whIch It 18 dOOlroble to msmtJun between 
the two .... Dtlal parts of the teaclung of Phy.'co-Ihat iIJ 
to "'y, the re1etlv. pronunenoe that .hould be gIven to 
what w. may ranghly oall tba teacluog of facto, and the 
t..aobmg of theol'l-.vill probably become more apparent 
If we next lDqUlre .. to the prom.. nature of th. mental 
tromlng upon wh.ch the educatlona.i .. aloe of the .tudy 
of .mence In genera.i, and more parttcu1arly of PhyaICl. 
depends H.re, however. notWlthstendmg the lDIportlnce 
of the subJect, I fear I shall Dot succeed In bemg very 
sy.tematlc, or be abl. to do more than exprest very .m
perfectly the ld ... wlucb have .trnck mo .. bmng chIefly 
worthy of con81derotlOn m referenee to It. For the queotlon 
.. one of geeat dJftioulty and complenty-one m relatIOn 
to wluch we hav. rother to _te tendenme. than deflmta 
clearly marked resulta. We do not, for example, lind, .. " 
matter of fact, that BOlentdic men... a cI .... possees one 
In\'arJshle .et of mental charactert_, o. that the mte1. 
leetnal cWl'erences between them_en when we OO1JJpare 
together those who oultlvate the some brancb of ... ...-
con818tlln the varymg degree In whlob tbe;r po ..... auy 
opemal halnt of mmd •• But yet It .. UIlIDlStIkably true 
that there 18 a ooDSldersble cWl'erence b_ .... tbe habJtnal 
mental attltud. of men of .... nee. and that of those who do • 
not nsually occupy them .. lv.. WIth .... ntdic pnmllto. 
although It 18 mnoh ""er tD .ooogn"'" tbe enetenoe of tb .. 
ddference than to •• y WIth premalon wh....... It oon.,otI. 
!,n ::al ~~~::""v:;,. ~.:!.~'Z a:d&! 
amOl from tbe fact. that the eWect of a syale:JnstJC and 
loug-contlOUed coorae of traJBmg m any BOlentlfic subJect, 
except pnre matben18tlcs, bu never lutherto been trJeiI In 
tlus conntry, ao that our BOlODtlftC men exlubJt the...wto 
of mdmduaJ predJleotJons. and what we moot call ..... derJtal 
CIJCI1I1\8tance, rother than the effecta of • opemal system of 
educatlon An" ednceted.. IIIIUl, 111 the teobmca.l ....... 
l18e been lutherto, of tJeCOIBily,,, mOD edncoted either by 
m.eaDI of the ao-caUed If cfaaslCal'· ltudla .. ur of pure 
mathematJ .. , Honee, in trymg to pnt IOto ... deI!mte 
langnage &8 poostble an estunate of tbe eclucabonal advan
tages denvable from the etndy of Phy..... I .ball he 
obbged tn th. lJI&lQ to be gwded by wbat ....... to be 
probab!e a priors. m VlOW of the natnre of tbe etudy lteelf 
1'roceedmg m tlus way, and..,thoot attemptJDg tD treat 
the matter ubanotlvely, I ....mm. to draw yOU'( attentlon 
to the foll"""" pomts. 
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One most Important e!feet, whIch thIs study can hardly pther. The function of education, It .~ to me, IS not 
fall to promote, IS the habIt of takmg gene",1 and more or .0 much to ""CIte mcreased mental actIVIty as to mscl"pbne 
I ... "b.traet Viewo of whatever subject IS under dIScu.sIOn, that wluch eXIsts, and dIreet It to the attamment of I-rofit
whereby I do not at all m .. n the habIt of bemg content able end. And the means avaIlable for tin. purpo.e may 
WIth vague notions, or of beIng InattelttIve to detaIls, but be broadly dIstlOgwshed as two first, the power of thlnk
rather the contrary habit of taklOl!' account of the general 'ng I'Ightly may b. CIIltlvated by the otudy of the greatest 
condItion whIch results from the CO-I\l[JBIen.. of all the and best thoughtR of oth .. men, whIch I. the cJasslcel or 
VartIai condItions of a phenomenon, Instead of coneen- hter&ry method. of education lor, .econdly, ,t may be cul
!rating the attention upon one or more of them to the ""- IIVBted by actual practice 10 cases wbe .. the truth or faJa.
cluolon of the rest The hab,t of mmd that I am refernng to hood of our thoughte can be unemngly tested, and thIS .. 
may perhaps be desCrlbed .. the generah.zabon and umversal the sClentrlic m.thod of educabon. Whether, or to what 
apphcatlon of the notIon of a resulttmt, a notIon WhlCb, at extent. or m what cases, one of these methods 111 preferable 
first purel;r geomell'lcel and confined to dlrecl10n and v.lo- 10 the other, are questIon. not now before us 
CIty, acquires a phY.lcal me.mng In dynamICS, ood re-ap- Takmg, then, as our fundamental pl'lnCIpl., that PhySICS 
pears over and over agwn ID all departments of PhYSICS, IS to be so taught as to make lt furDlsh a 86l'leS of exercises 
whenever w. have to deal WIth the BUperpo61t1on of ac\;lOna 10 thmkmg correctly, " .. ol_that tlnB ,mplIes that ,t mu.t 
or .Weet. ThIs habIt, apphed to qUesbon. of pobtlcs O. h •• 0 taugh! as to make the !earner. thmk tW""t pkysocal 
of .. c .. 1 economy, lcada m.D, mstead of wlohmg to .ee quest.ons. and from tin. ,t further follows that the firBt 
thm own VIews at onee tnumphant over those of theIr object of the t .. cher must be to IrDpart olear phYSlcel,de .. , 
opponenlB, to mqulre what part of the truth ,t IS winch which can be made the subject of thought TIns, however, 
app .. r. 00 plalDly to others lIB to ob.cure what I. so eVIdent can only be don. bymakmg the pupIl. got e.t any rat. some 
to th.moelve., but unfortunately, whIle ID PhYSICS tb. part of tbeIr knowledge of phys,cel fact. through the .. own 
test of .xpOl'lment can 10 general be .. a.lly apphed, to personal obs ... abon of phenom.na Not only,. the know
.how whether w. have I'Ightly estimated the fOSultant ten- ledge wh,ch .. boy !lets from wh .. t he do .... nd .e •• for 
dency, It 18 far less easy to check our conclUSions by a hImself, far more dlslilnctly Impressed upon hIs memory 
IlrDlla. "ppealm the case of the more complex problems of than that derived from wbat IS told or shown hIm l)y 
100Ial eXistence. another, but It 18 a.ltogether of iii more mtJ.mate and personal 

Another clo.ely a!bed mental habIt, namely, tbat of d18- kIDd, h. feels Inmself on terDIS of fannbmty WIth It, so 
bngulshIDg amoDg the detaIls, wh,ch a parbcular phe- that he can turn It about and apply It to any u •• that sug
nomenon may present, those whIch are essentIal to \ts gests Itself', Instead of belDg, as IS often the case With what 
nab"., from tho.. which are m.rely the acCIdenIB of" he knows only on the authOrIty of others, afl'Old to meddle 
speCIal """., can h ... dly raIl to be del'eloped by the frequent , With It leo. he should spoIl,t, or get It wrong SIde up and 
exercISe whICh the study of PhY.lc. alfords In tracmg the b. unable to put ,t rIght agam In fact, personal oh ........ 
operabon of a general law throu((hout a mulbtude of dlf- tlon and expOl'lence naturally produce bVlDg ,deas, whoress 
ferent phenomena., mB.ny of wluch a.t first 81gbt do not: 01ll attempts to commUDlca.te knowledge by mere statementa 
B6em to prescnt any common element. The same effect 18 and descrIptIons often result m a. form of words bemg com
DO doubt produced, m a great.r o. I ... degr.e, by the mltted to memory qUlt. apart from the ."'I'"Sltlon of a.ny 
Btudy of any SCIence, but none tends to produce It to the correspondIng Ideas by the mInd Moreover, the mere faCt 
lame extent B:8 the study of PhYSICS, SInce In no other of the apphcatlon of the mmd In makIng observat:aons and 
department of knowl.dge do we meet Wlth ... ertatned expenm.nte ensures lts belng act,vely dIrected to the matter 
laWB at once as defiDlte 8Dd 8.S varIOUS &B those of PhYSICS m hand J whIle hstenmg to authOrItative statements 18 apt 

'rhe ItrICt quanlIta1nv. ch ..... ter of the principal phys,cal to prcdur. a merely p .. slve and rec.pbve mte of mm~ thet 
la.ws) moreover, renders the study of PhYSICB a very IS by no means favourable to mdependent thought 
valuabl. dlOCIplIne In the .trlct and careful us~ of languag.. It th •• e v'ew. are correct, It follows that a teacher of 
In fact, It wOIIId be rullicult to oonc.lve aDYlblng whIch Phys'cs should not endeavour chiefly to make Ius pupIls 
ten(\s more dlrect'ly to oounteraot the habIt of uSing words rect>'lVe and remember hIs statements of facts, but tha.t he 
WIthout ott.ohmg deflmt. meanmg. to th.m, than prootic. should try, as far .. he poss,bly caD, to make them learn 
m the descl'lptlon and explanation of ~hYSlcal phenomena, the facto for themselves, lIB matter. WIllun thOlf own exp ... 
or In the solutIon of well-cho.en phYBIcel problem., where l'Ience And It 's also .vldent that the facIB to whloh 
every word us.d loo.ely or ambIguously IS almost sure ~ atteDtlon .hoult! be dll'OCted are not what may be oalled 
lead, before long, to tna.nlfellt confuslon or contra.duruon the CUl'\08ltleB "Of SCience, about whIch httle more 18 as ~ 
AgaIn, the h .. bll-qwte as much moral as wtellectual-of known than their mer •• ",stence, but the fact. which 
taklDg care not only that our language .hall agree accu-' have b •• n of most IrDportaoce, as servmgfor the foundation 
ru.te\y With our mea.nlDg, but also that our meamng sball of other knowledge, and whose relatIon to other facts IS 
oorrespond, as closely as we ... make It, WIth the truth of therefore most fully known. And here It may be noted, 
natura-or, In otb.r words, that our records of Obs .. vatIOn that facta whIch C&I1 he brought IOtO reiabon WIth what 18 
.ball be .tl'lctly f .. thful accounts of what !nIS been Wit- familiarly known only by proces.e. of m .. themalIcel reason
n •••• d-.. ab.olutely es.entlal for tb. .uccesoful pro.ecu- 109 that are beyond ilie reaoh of begmners, are, for the
tlon of orIgInal mvestlgatlons not only In Phy .. cs, hut In purpo.es of elementary lostrucl1on, to b. classed among 
all departIn.nIB of .cl.no.; and a satIsfactory method of the CUl'IOSltl •• , the valu. of phY.lcel knowledg. for mch 
tcaclung WIll mak.thl. n ..... 'ty .. apparent totb. Btudent purpos .. d.pends .ntlrely: upon the completeness With 
of the el.mente of Phymcs as to tho ol'lgmalmqulrer. winch ,t can be underatood. W. should therefore make 

Th. onl;r other pomt of whIch I want to spe.k .peOlally, the smallest pOSSIble demand. upon the faIth of our pupIls 
in oonn.xlon WIth the educational elI'eOIB of the .tudy of and shun .. much as .poomble "II n .... 81!Y for usm!! .uch 
PhYSICII 18 Its value when conSidered as ameanaof educahng phrases as, if It can be shown," (( It may be proved," &c 
IA. ludgm ... l. or tho faculty of drawmg true conciuBIons . Our obJeet should be, not to try to convmce thSlD of the 
from the dIrect obe .... tlonl of our •• n.... Probably the truth of phYSIcal prlOClples, hut to help tbem to oonVlDee 
habit of makIng nunute an d accurate ob.erVBl1on. IS likely th.mselves by .... onmg upon the facte they have thSlDBelVes 
to be cultIvated to even a greater degree by the .tud:r of ob.erved. Hence, m ohoosmg practIcally the partIcular 
som~ bmnehes of blolog'cal slllence tha.n by that of Phy .... , subJecto to b. mcluded lD the CODrBe of IDstrucl1on, the two 
but 1."'obably no BCI.nce alfords so good a dI.CIplIne as followmg conSideration. mu.t be kept In nund firBt, the 
Phys,co m the I'Ight InterpretatIon of our ob.erVBtlona, or. greater or leas extent to wluch the fUDdam.ntaI facta of the 
in other word .. In judgmg of the true nature of Ihm obJoet. Bevere1 departmebIB of PhySICS can b. demonstrated by 
For 'D no oth .. BCIenee 18 ,t pOBSlble to draw auch defimte .uch ""Porunento as can be performed by the pupIls them
conclUSIon .. or to t .. t them SO rIgOrously hy ""penment, aa eel .... ; and secondly, the extent to wluch the pupIls """ 
I.Ii 18 10 tlnB. able to follow tb. prooesBes of matbematlcel ..... mng 

If we now try to Includ. all that h .. been ... d .. spectmg n.eded for the mscu .. lon of the OJ:pmmentai resulIB. Ifhe 
th~ .tudy of l'hYS1C8, con"dered as a mental dl8ClplIne, Iirot of these conSIderations 10 matuly .. queatlon of the 
und ... a lIngle statement, we may put It mto som •• uch amount of lIm. and money that can be ilevoted to the 
fol'lD as the follOWIng - '1'h18 Bludy lends 8pec1a1ly 10 study of Phys'cs; and the aeoond also 18 to .. great extent 
d ... /op Il. power o/IAsMitog ~,,".ly aad ........ Ily; and a question of time, for when we can alford to go .Iowly 
th,a f!!"'eraI .!atem"'!t 18 perhaps hetter adapted to BerVO as enough, 11 IS posuble, ~ven for pupIls who.e knOWledge of 
a gwde ID tho dl.c' ... lon of the method of teachmg PhySlC8 mathematical techmcalIl1es 18 very small, to make very 
than the IDdIVlduai ill_tIon. of It thet I have trIed 10 COD81derabl. progreas. • 
IJI"" plOVlously A word or two upon the rel"tlon b.tween It remama for me to attempt the most ddllcult part of my 
o.,..n .. and oth .. >tud" .. , oonSlde .. d .. Instruments of task-namely, to contrIbute BOmetInng towards the apph
mental edu_on. ma1' however. atIIl h. 1IS6fu1 catIon, In the actual practIce of teachmg Phy .... , of tho 
• The po_ of thmking In general, or mere mental ... tl'nty. p1'IDClpl .. wlneh the KOJ1erIll conslderalIon of the matter 
IS, hk. bodIly act1l'ltr, probably molO a matter of coDBtJtu- seemo to &bow are those wluch ought to be kept 10 VIew. 
tlon than of edueatioD, and any purswt winch furm&b... But I do 00 With great dtfIiden .. ; for Dover haVlDg had 
\he nulld With ,d ... ~ .. hkely to ownu!o.lIo 1\ .. ""Y OJ:penon .. m teaclnng PhYSICO under exactly ~ eonrutlono 
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wluch obtam m schools. 1 cannot but feel thst many of my 
audIence would be able to speak upon th'" porl of my 
subject Wlth greater authonty than 1 can claJm 1 mu.t. 
therefore. &8k that what 1 may Bay upon .t may be con61-
dered .n the light of suggestions merely. and .. liable to 
correctlon from thooe who have a fuller knowledge of the 
conditions of the problem. -

Probably the fir.t question wluch a schoolm ... ter. who 
wi.hes to mtroduce the teocbmp; of PhY8l .. mto blS school. 
... ks Inm.elf, '., m most cases, how much and what kmd of 
apJl"l'&tus will be wanted 1 And th.. '1nestlon. .....OUB 
enough when .t .. only mt\onded thst the maoter should 
show ""I'enments to the boys, becomes much more un
portent, if the method I have advocated, of lettmg the boys 
make most of the experunents for themselves, IS to be 
adopted. 

If B whole chlSB of boy. are to perform-the same experi
ments at the same tune, It IS of coarse necessary to hAve a 
suffiCient stock of apparatus to be able te gzve to every two, 
or to every three boy. at most, the thmgs needed for 
malanp; each experiment Th ... however, It would pro
bably, m most c .. es, be unposslble to do, or would be poi
'Ible only by reetnctlDg Wlthm very narrow 11I1l1ta the range 
of work gzven to tbeboys On the other hand, byadoptmg 
the system pract1sed. 1 believe, m .ome of the Ammcan 
laboratonee, the neces8lty for multlplYlOg very greatll ap
paratus of the' same lund IS to " great extent got nd of 
Upon tlue plan, the boys worlung at the same time are 
engaged upon <WI'erent expenmente, and, therefore, use 
nUferent apparatus. PrevlOUB to each les.on ... h worluDg 
place I. supplied With the apparatus wanted for .ome p ..... 
tlcular expenment, and the lioys. .. tIley come lOto the 
.. om, a.re told winch place they a.re to go to for that l .. son. 
the place of eaeh batoh of two or three boys bemA' changed 
from les.oll to lesson, till all the boy. have made all the 
espenments proVIded These may then be replaced b,. a 
new set. wlnob agBlII, will remBln permanent untJI all the 
boy. have gone through them. The advantage of maklng 
the boy. cIrCUlate mstead of the apparatu8 IS obVIOUS 

It I. clear that, by tin. method of worlung, .. gtvon outlay 
all, .. pp .... tu. will sullice for a much greater ve.nety of 
experlDlent. 1;han It would prOVIde for upon the first
mentioned method. accordmg to winch all the pupJls SWlul
taneously make the .ame expenment On the other hand, 
It greatly Incr .... s the labour of teachmg a given number 
of boy., for It excludes the possIbility of "Collective class 
In.troctJon III, the detazl. of each experIment To make It 
practIcable at all. wben one maoter h .. to deal With any 
considerable number of pupils. It-would probabiT be needful 
to gzve to each group mmute wntten or pnnted InstrnctJons 
as to tbe precautions and 'Parupulatory det81ls reqUIred 
for malung the experunenta .... Igned to them. Broadly 
stated. the ddl'erence between these two methods of m
struct10n may be .... d to be. that the first Involve. the 
greater expendlture on apparatus, and the second on teach .. 
mg pow.,. The obolce between them must b. deCided 
accordmg to the .p ... al Cll'Cumstances of mdlVldual 
schools 

But whatever ..... ngements may b. adopted for the 
BCtual work of the boy., It will be found to be " very useful 
rnle. WIth rega.rd to the expend.ture for apparatu.. to 
con1Ine It almost exclU8lvely to the pdrcb ... of what rna, 
be caned """"/!fie tools, that 18, apparatus of gon.tal. ntlltty. 
Bnoh .. bs1ances, lW'-pum\' •• thermom.tere, galvanlo oelts, 
galvanometers, &c., a. dlStingUl8hed from apparatus Don
tnved tit show only specmJ e>:penm.nts, 11k. most althe 
thmp;s that figure m lD8troment makers' catalogu.. Por 
.t should be remembered that, when a result IS to b. 
Witnessed only by two or three observers clo.e at hand. 
there 18 DO need fur producmg It upon a 1srge scsl .. and the 
expensIve oonmvances of the mstrument maker may gen .. 
rally be replaced by Ie.. .Iegant bnt equally .00000ceabl. 

• substitutes put togeth.. frorii such tlunge .. are ull1111lly 
_ble. And th" lead. me to remark I"""Dthet1cally. 
that B master who IvlBh.. to teaeh expenmental phYIl .. 
With SUccesl muat not be above lea.rnmg how to aoIder, to 
use a :6l~, to dnll holes and cut .... wa. and to u •• j01D81'I' 
tools WIth such sloll .. he can BCqU11'e. 1I0r must heDeglect 
the sunpler arts of bonng corks and b.ndmg and ... l1njf 
glass tubes Some lund of workshop, however modest. 11 
.. necessary adjunct of a phy.'callabnratory 

Even more Important tlian a JUWCIOWl choles of appa
ratu. I. that of the expenments to be made With them 
wilen they are bought With regard to th" pomt. my own 
""penence leado me to thlDk that merely quahtatIve expen
ments .... of Itttle uoe lD practlcal mstroctioD I they do 
Dot aft'ord suffiCIent occupation for .. ther hand. or head. 
ana are, therefore, apt to degenerate lUte play. Sunpl. 
phY8!ca1 measurements. on the oontrary. gtve plenty to do, 
and YIeld far more l1lstruct1on. For mltsnos. if a boy .. 
told to form an unage of "flame upon a screen by mean. 
of a convex lens, he.wl have llrushed the e"penment lU 
lees than two mlDutas, and want to know what he ,. to dQ 
next, but Ii he .. told to m.....".., the dlstaDes. between 
flame Bnd lena, and between lens and acreen, at wbtch 
sharp unages can be formed, for half a d""en pre.cnbed 
poo.tIons of the screen. aDd also to m ... ure the llze of the 
unage m each case, h. has got work enough to keep hIm 
attentively occupIed for " full haUl', and at the end of ,t 
he h .. acquU'ed data from which. WIth a I1ttl. gu.danes. he 
cannot help deduoJDg the pnDClpa! laWI of the _on of 
lenses , 

W,th • lIttle thought there can be no dllllculty.n flndm8 
abundance of easy and Instruct1ve m ... urements of thl. 
kllld '11, DonneXlon WIth .... h of the maID departments of 
PbY8l.. But In order to maks aure that the pUp11Jo know 
olearly what they a.re Intended to do, aud also to tram them 
,n methodical hab.ts of worlung. It WIll probably be found 
u8eful to gIve them. WIth .... h exerctse that lS set them, 
WIth each ""erms. that 10 .et them, a blank .ooheme 01 
eehedul., to be filled up With the results of theU'measure
ments, and With whatever further result. It lS Intended that 
they should deduce by calcu1atlon from th... For ex
ample. 1O the case of the expenment referred te above, the 
.oohedule to be filled up IDlght be .. follow. :-* 

. -- Pf P= Q= p= 

'-'~:r'~I~"-I-'-f''''' , AI;B. !!±!J PQ I po 
=L -=.&, =B, =A, cB. l • P+Q J; iJ> 

The first column of tins table would be filled up before
hand WIth the dIstances to be employed, and the BCtual 
tnesBUrements 1I"0uid be entered m the next 8lX columns. 
headed respectlveIy':_.Al' B" A •• B .. I,. I. The other 
columns would be tilled ul' byealculstlon from the expm
mental results 1O the way mwceted by the formul.. at the 
top. and the degree of 8CCl11'&Cf obtamed would be md!
ceted by the greater or I ... constsney of tbe valu .. deduced 
for the pnnmpal focal length of the lens. entered m the 
coIunfn headed F. and by the &mount of agreem.nt between 
tbe Dumbers 1D the last two column. As a general rule, 
It should be reqmred that all tile measurements .hould be 
fuush.d before the cslculatlons a.re begun 

Although It app ..... to me to be almost, Jf not gmte, a 
matter of ne....,ty tOOt some amount of practlcal work. of 
wlnob the above rosy serve as an example, should form porl 
of the course of mstrnction in. Phy8lCo, It does Dot seem to 
me poB8lbl. to "y, WIth any approsch to precunon. how 
much work of tlue lund - ..... ntJal; all that can be .... d 
upon thJS pomt lS, the more of snob work the better, for 
there lB no bkchbood of what IS found to be the practlcable 
maxunum bsmp; ever .. much as IS desrtable On tbe other 
hand, I tbmk It of the utmost imporIanos thai; the attempt 

to mtroduee pl'BCtlcal teoc1nnJl: .hould not b. IP.ven up 
In desp ... on accouut of tbe difficulty or UD(IOBBlbWty of 
mtroduomg It, otherWIse than on f very lumted BCaI. For 
boys who have gone C&J'efuUy and systematIcally th1'ongb 
even ouly one or two _ of espenmenta, a.re far better 
able than they were before to understand and proJIt by 
e"penments wluch they see performed by then- teacher, or 
of wluob they merely read or h.... descrtptJODS. They 
have,.. .t were, become ,ntlmately BCqwunted with one 
tnenlher of a famzly. and, therefore. do not feel thai; tilly at 
the rest .... entIrely stnmgers to them 
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But even With the mo.t complete eqwpment m the way 
of app ..... tus •• t does not .eem to me to be praetlcable to 
teach Phy81C8 properly by meao. of laboratory expenments 
only A great deal of additlonal mstruct.on J8 needful UI 
order to pomt out the fuJI m ... mng of each expenment and 
the beenng of drll'erent expenments on each other. as well 
as to show ,.hat the gelleraJ law. of phySICal ~henomena 
are. and bow they can be e.tabhslied Th •• J8. m fact. tbe 
most lDlpOrt.nt part of phy •• cal teaclung, and .t J8 rather 
for the sake of gmng reality to tt. than for .t. own sake. 
that praetlcal work appear. to me to be of such very great 
value I do not see any way of gtvmg .t .at.sfactordy 
except the method of experlDlentaJ leolures, or the readmg 
of a text-book, aceompamed by the exlub.tlon of the mo.t 
lDlportant expenments referred to, and by very COpiOUS oral 
comments and explana.tIons In such lectures It IS desJJ'-o 
able that there should he aa httle formahty .. poss.ble. the 
teacher .hould alway. bear m nund that the first obJect of 
all for lum to &lm at •• to get h •• puptle to th.nk for them
selves about what he J8 telling them. and in th •• case he 
wIll welcome all SerIOUS questIOn! and InterruptIons as hls 
best help.. Dogmatism .hould gtve place entuely to do
monstratlon The relatlon of the teoqher to h.. clas. 
.hould resemble that of a gwde, who know. better than 
the rest of a party the ground that all are to tr&ver.e--not 
that of a trOveller, wbo comes back to show to an admJrUlg 
aud.ence the wonderful tlungs he h .. brought from places 
that they have never .een The way m wluch he wdl b .. t 
enable hi. pupd. to accompany lum WIll be suggested to 
hun by the recoll_on of the ddlicultle. which chle1ly 
lDlpeded Ius own prog,ess m the early stage. 9f Ius career. 
Much may no doubt also be learned .. to methods of 
teachlDg by .... dymg those employed by teacher. of expo
nence and of acknowledged BUCCesSJ but no course of 
preVlou. tr&UllD!! can .up~ly the place of aetua\ expenanoe 
ID teachlng, Without thiS a man can never know the 
=en.e difficulty of lDlpartmg to others a clear .dea of 
what .. partectly pwn to lumself Nor can he bcoom. 
aware of the ddlicultles whICh hIS own mode of presentlng 
a .ubJeoI tends to produce 10 the mmd. of hiS puptle. But 
althoul!h I am, therefore, strongly of op,moD that anyone 
wbo tnes to teach accordlDg to p,escrlbed rul ... metead of 
bemg gtnded by Ius own expertenco of sucees. or fatlure. 
will never be a thoroug~ good teacher, I ItIll venture to 
aak your attentlon to a few pomts, the 'mportance of wluch 
-sell-eVIdent as It may Beem-was not 80 fully ObVlOUS to 
myself when I first tried to teach Phy.'cs as .t has DOW 
beccme. 

(1 ) Th. most .... ntlal of all the cond.tlons for .uceessful 
teaclung IS that the teacher hunself should have 
an absolutely clear ,d.. of what .. to he taught 
It 18 far from bemg enough for lum to hav. "got 
up" the subJeoI carefully from books, and 10 
know exactly what they .ay about It. he ought 
to have such a thorough under.tanchng of It as 
will make lum mdepend.nt of the manner 10 
which ,t h .. be.n present.d by others, and WIll 
enable h.m to place lus puptle at whatever pomt 
of VIeW shows most pla.mly the connexJ.on between 
the new subJect aud thm, preVl9uI knowledge. 
If the teacher'. own knowledge IS df the merely 
II adheSive J) kInd that exermses the memory apart 
from the reasonmg powers, he cannot expect that 
hi. teaclung WIll ever get below·the .urface of the 
mlDd. of h.. pupll., or be of any use for the 
purpose of tr&lnmg them to thInk 

(2) In teaclung a subject which d.pends 10 completeiJ 
as Pbystcs upon expenmentaJ. demonstratIons, It 
.. Deedful to be on our gu ... <\' agamst let1iIng 
experiments ocouj?Y tho place of the prlDolple. 
they are employed to estabhsh. and letting the 
mechamcal detads of apparatus obooure the per
oeptlon of tho expenments that are made With 
them. Th. lund of fault I refer to I. far teo 
common In most of the elementary text-books 
1<or 1Ostanoe, n treatises on elactrlOlty. we almost 
always tind one or more chapters devoted to the 
eleotncal oondens .. and Leyden Jar. where tho con
struction and _on of those apparatus .... 
elaborately descnbec\, but 10 wluch very often 
there 11 no olear statement of the na_ of 
.,~ capllCtty. and of the conditlons wluch 
determme Its &1Dount m any .pemal caae. ~, 
we often meet ... th d ..... ,ptlOn. of oomparatlveJy 
oomplex apparatus-sucli, far matanoe, as the 
mduotlou cod, 10 which the mechanical detads of 
OODairuo1ilon .... dwelt upon at such length as 
almost to prevent the reader from reoogmsmg the 
us1lally _ple prlDOlples on wluch Ute _on 
depends. it 18 of course needful that Ute con-

atruo1iloD of apparatus should, be expl&1ned Be> 
fully that pupds may know what thb thmgs that 
are shown to them really ..... and what .t JS that 
is don. Wlth them when they are used for malung 
,expernnents, but tune spent In dISCUSSIng me
chaDlcaJ arrangements. wluch nught equallV well 
be moddied In a score of dJfferent wa.ys, IS worse 
than wasted-.t not ouly Innd .... It prevents the, 
comprehenSIon of more lDlportant matters 

L3) In teaclnng a .ubJect III connexton With which so 
many Ideas and phenomena are mot With that do 
not occur in every day hfe, and, therefore, are not 
proVIded for m every d.y langusge, .. 1B the case 
With Phys.cs. the frequent use of techmcal terms 
cannot be aVOlded J but we ought always to 
remember that the use of the .tudy of Phy.'cs •• 
DOt to explam such terms. but th.t the use of the 
term. J. to facnhtate' the .tudy In begtnDlDg 
each new .ubJect, we ought to keep completely 
out of 81gbt all the techmcal terms relating to tt. 
and .hould expwn m commOD language. even at 
the rlBk of conSiderable CIrcumlocutIon, the Ideas 
that these word. are mtended to expr.... For 
mstance, we .hould not begm by talkmg about 
spemjic heat, or electromotSfJe force, or ",dICes DJ 
refrachdn. and then proceed to expl&1D what the 
term means, but we .hould first demonstrate the 
exlstence of the property In questIon, and then, 
after the Idea has beeD grasped. we should give " 
name to It In th .. way. when the word follow. 
the Idea, It IS understood at once and felt .. " hel)? 
py the learner. mst..d of belDg regarded, as It 
often 18 when the opposIte order 18 adopted, as 
sometlung even more ddIicult to understand than 
the Idea wluch It ought to convey 

In conclu.lOn. I cannot help s'Ylng how fully COnSCIOUS 
I am that my lecture has been to a great extent wanting In 
the praetlcaJ character wluch I was W18hful to give to .t 
Whlle aVOldiug det&lJs, which lt did not seem pOSSible to 
dIscuss Wlth advantage WIthout bemg wearisomely mmute, 
I fear that my Kenerabtl.s may have degenerated IDto 
vagueness, and th.t I ,hall not have succeeded In sug
ge.tmg anytlung hkely to be pr8Cttcally useful to those 
who have really to do what I have been talklDg about. 
However, I have striven to be true to the pnnClples I have 
advocated, I have tried to grve good .... on. for whatev .. 
OpinIOns I have ventured to express;- and, py presentang 
the problem before U8 10 the clearest war. I could. I h~ve 
endeavoured to make It show the way to.Is own solutIon. 
And if what I have s.,d should lead to a di.cusSlon of the 
methoda of teachmg PhYSICS among those actuslly enlll\llOd 
10 the work, ussful results cannot fatl to follOW' 

!I. 
ON THE PLACE 0" GEOGRAPHY IN EDUCA.TION.-_ 

By thl> Rev. E. HALE, M.A., F.R.G s., As81stant 
Master at Eton. 

.. I am a schoolmaster-seekmg rather for mformatlon than 
able to gtve It-hopmg to awoken such IDterost 10 others 
who are skilled 10 &Clentrlic learnmg, that they WIll give the 
benefit of th .... d... and more Impartlal Judgtnent to Its 

\ pl'Ofe8Slonal teachers, who are the obscure pIoneers of what 
18 probably" great educatlonal movement 

.. Every man from Ius btrth 18 brought mto contact With 
hIB feUow-men and With Na_. Na_ and Man should 
be. and are lDtended by the Creator to be, 10 harmony With 
each other. The great &lID of educatlon should be to teach 
the relation;' m winch each man stand. to Man and Nature, 
-to teach each man ln such a way that he .hould be best 
titted to fu1tll Ius SOOlal dutles, best titted to understand 
Na'!u.. employ advantagecualy tha forcea and po..... of 

.. Smco the days of th\ Greek plulosOphers until qwt. 
recantly, all those who have taught. have (some perhap's 
unConSClOUaly) had m V10W tho id .. of teaelung the pupil. 
Ut ... dutI .... mtwms by means of a class1cal ed_twn a 
system of education winch,. mcludmg not merely the 
languages. but aJso Instory and human philooophy was 
1Odeed, a hheraJ aducatIon, although a on .... ded one.' fu 
was tho ongtn81 &lID. but haVIng to commence b:r leaclung 

X2 
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Latm and Greek before the great fathers of philosophy 
conId be stud,ed. their edue&t1on degenerated mto a mere ' 
teaclung of two languages. a teaclung. too. not camed on 
.n a BOlentdie orol'lfllDl'l mann .... but by enfOlClIljl arbitrary 
rules of (so-called) grammar. and by exenns .. ,n a foreed 
and artmCla.l style ot compos,tlOn. a .ystem winch (at any 
.... te where education 18 confined to ,t) 1 contend 18 calcu
lated to dwarf the mmd and IMpair the reasonmg faculty. 
For the young...., naturally tnqulS,ttve and eager for 
knowledge. In our mtercourse Wltll our own bttle children 
",e s .. that dally. Now. tina teachmg of fI1'I'DlIIIar-Irksome 
to the DlBJonty of teaeh..... Irksome to the DlBJonty of 
learn .... preventtng freedom of thought or play of mtellect 
~was all the educatIon aft'omed in our clnef schoola lIOIIlO 
40 year. ago Here and there mathemat,c. w .... added. 
but modern languag .. and sCIOn .. were entirely LgIIOfed. 

.. Reournng agam to the 81m of education to teach the 
young -thell relations to M8Il and NatJ.>re, or rather.o to 
traln them that they may be able to learn them for them
.selves, we llee a system ofeduca.tlon dIViding Itselflnto two 
branches-Human and Natural PhLiOBophy I-the one 
tonght by L,terature8lld HIstory. the other by Mathematics 
and Physics and SClen"" Whether Latm and Greek are 
the best mean. for teachmR the fanner of these IS not my 
busmes. now to dtscus. But We must bear In nund that 
school educatton """ he but rudunentary. but must be 
sound. Boys (and 1I",ls. toll) should not be turned mto 
sUperfiClo.! sCiobste, but should have a good lobel found... 
'tIon Il'ven them on winch to build th ... futJ.>re knowledge. 
Certem rudunents should be tanght them, knOWIng winch. 
ther should be able, brsnchmg one way Or the other &8 
theU' faculties or Inclmatlons Iead them, to devote them
eelves to th ... own pOClll .... study. 

" And these rud,ments should he-a Lan~e. ..th ... 
anCIent or modern, besIdes tbelJ' own) a certbin amount of 
Mathematics, pnncipally AntbmetLc and elementary Ge0-
metry, or ",ther. perbaps. GeometrIcal DraWlDg-tbe Antb_ 
meuc to give qlUckness a.nd l'eadlDess, the Geometncal 
Drawmg to teach form and shepe. and Geography. PohtLcaI 
and PhyslcaI.-tbe former bemg absolutely necessary to the 
study of the HIStory of Man. thelatter-PhY81cal Geography 
(Erdkunde, M the Germans and Prof .. sor Huxley call It, 
Natural HIstory M Mr Wtlson nom •• ,t)-bemg notlnng Ie .. 
than the HIStory of N alUre, the term by whIch I. With aU 
due deference, would prefer It to b. dtalgnated 

.. W.th tin. groundwork a puPIl should afterwards be able 
to devote Ina attention 1\10 .. p_cuIsrIy to h,s own speC181 
study But theBt\ thmgs ohould be taught tlwroughly It 
18 ImpOSSIble to expect" boy of average abthtl .. to learn 
well m"ny thmglt-It 1B lDJunOUS to hun mentally aod 
bodily to attempt It And yet tins 10 attempted For I 
""""ot too l'rommently bnng before you the fact tbat In 
very many schools wbere BCIence 18 'taught. It 18 added to 
other studtes-.t has been pushed 1D forclbly-and often In 
a most perfunetory manner One term a boy bas a course 
of Mechamcs, the next of Astronomy. the next of ChemIStry. 
and so on 1 hold that tina 1B a great evil. Il1,)nnous to all 
concerned. puptls M well as teachers. 1 Wish to mlWltam that 
a good sohd, common foundatlon--some such a one BI I 
have oketohed out-should b. Il'ven to aU, 8Ild th"t then 
there should be two great d'VlSlons m a school,-the one 
LJtera.ry, the other SeIOl1tt1iO and Mathematical 

'f I hold, ~hen. the :first obJeet of school education should 
be to ground the young tlioronghly. not auperll....ny. m 
those elementary stud,.. winch may best fit the pupIls 
afterward. to pursue th ... mvesttgatlons mlo the HIStory of. 
and the Laws wh.ch govern. Man sud NatJ.>re. And 1 COD
Sider Geography m .ts broad oen ... Pohtlcal M well .. Phy
Slcsl, to be one o£.these elementary otud,es, absolutely .... n· 
tto.! to the proper otudy of the HIStory of Man and II atJ.>re 
The upholders of the old eyotem of education aduntted tbl8' 
partir For they made a POUlt of teach'ng the' pobtlcal 
dIVISIonS of tbe world m the days of the supremaey of 
Greece and Rome. and -they were glad tf. m the nursery or 
under a govern ... , a boy.had learned the dIil'erent oountnea 
of tbe world at the present tJ.me. and tb. names of tb ... 
ch,ef 'CIties. Bnt ha .. ng myseIf for many y.... been a 
teacher of Modern HIStory. I fOllIId hoys absolntely tgnorsnt 
of the commonest geograplncsl faeta, unable therefore to 
understand the pobtlcal unportance of -.. altering the 
boundan .. of oountnes. or of the ezchange of oclome8, m 
fact, so badly grcrunded that they were unable to use wtth 
any advantage Hl8toncsl Atlases. such as that of Sproner. 
ObVloue\ya knowledge of Pohttcal Geography must pre
cede the study of HI8tory. 

"But thM Pbystcsl Gengrapby ohould be the ground
work of SCIence teaclnng IS not 80 obVlOl18 to all teachers 
I ougbt. perheP'! to have ... d before, that m all matters of 

.....&..-_-, _1I01't1n~ I advoca.k notluDI{ that I Juwe Pot my .. 

self pereDllo.lly tned. I Ipoke ber .... of the illqulSlb...,.esa 
of chLIdren. """ry parent knOWI It well. and mUlt heve 
observed also bow. after 8cbool bfe hell'nl. tbl8 InqUllltl_ 
n ... oeemato V8Il,sh. My own opinion lB. thaht18'generslly 
ItiBed by tho eVIl genu' Lattn and Greek GIalDID&r' H. 
thet &8.t may. I know that th .. d,aappe&rance of mqulol' 
'tIven ... does not prove that It '0 dead. 'WIth warmth 
I and gentle ramI It 8prouts afresh! Thll Itlmula.tmg 
power 18 aft'orded by Phys,cal Geograpbr. The first thIngs 
th. tescb .. WIll teach are the first pnnmples of Astronomy, 
-the Bl>rth. Its pOSItion m the solar aystem. the pbenomena 
of day and IIIght. Bumm ... and wlIIter, ee\Jpo .. aDd tb. 
changes of the moon. Boys generally heeome IDterested at 
once. the mtellectual craVlllga of thOU' very obJldhood agmn 
reVIve and are b8lng satisfied. At the end of the very first 
lecture boys WIll renUlIn bebmd. ask,nK for further wlol'DJ&oo 
tIon-' Why 18 117 • HaVIng then taughHbe flrsf. pl'lnol • 
pies of Astronomy. the teacher WIll proceed to tb. first 
prinCIples of Heat. to the eJl'ect of Bolar heat on tbe earth, 
'tides. WInds, and currents. evaporation and ram Thence 
be WIll proceed to the first pnnclpl .. of Geology.-to the 
changes m the phYSIcal features of tbe earth, to nvers and 
lee and voloanoes, to tbe formation of ohalk and eoral. to 
the dtotnbutlon of plants and aDllDals And If at first tho 
IDqUl8ltlven ... of the learners 18 exolted. at tbe end they 
first feel tbeU' IUteUectUo.! powers. 'l'hey aee how. from tho 
knowledge of oertam facta, the peat 1~W8 of nature are 
deduced.-tbe aplht of tb. IUqn>rer. of the d,scoverer ... 
1l;rouaed m them,--th ... reasonmg faculties are now exmted 
and strengthened. 

" Of oou.rae, genera.ll~ speskmll, boyo who a.re the beat 10 
C1ass,cs and Matbematies are best also ID PhYBlea.I Geogra
phy. beesuse they are bO,.8 whose Datura.! ablhtles are above 
the average. But tbere are maDY exoeptlon. Boya who •• 
.ar1y tralDlDg h.. been dellment. fR who from .ome intel
lectual cause are unable to "pprecnate the refinements of 
grammar. suddenly awake. as It were, when first taught the 
ptlnClples cauamg the phenomen" of Nature. And a great 
mora.! good 18 e1fected m them. I am one of those ... ho hold 
that aports-&thlettcs-are of Uoe &8 a mean. of mora.! .. 
well as of boddy traunnjl'. that many a tluck.hesded. etrong
hmbed boy. by Ina exeellence m sports I. enabled to recover 
or mBlntam the lelf-respect h. may bave losl, or be m 
danger of loomg I 00 •• n hke manner. the boy flnrls m the' 
study of NatJ.>re. audm the faettr.at he may hold h18 own 1D 
thIS study. a means of proservlOg h ... elf-es\eem An ob
Jectton stnk .. me may be made flgamst the stud,. of Phy-
81CSI Geography, that It 18 too d18CUmve I have mo,.ted 
On a boy's trauung bemg thorough. and at tho same tim. 
have praISed the study of Phymcal Geography M be,ng in
troductory to so manr 'Clenees. But there I. notlung 
really contnllhetory In tina. The want of thoroughneso ,. 
seen when boys are suacess,vel,. put through COUto.. of 
Astronomy. ChOlDlatry. Mee\Jan,cs, &c. Anytlnng hke .. 
thorougb knowledge of th... IClenceo. or of anyone of 
then!, cannot be 'mp8l'ted to a boy. Astronomy and 
,Mee\J8BlC8. for metance. If exheuotJvely atudled, reqDll'O .. 
large knowledge of MathemslJ",.-mncb larger than thet J"!B
..... d by the great maJOtlty of boys. But tbe:6rat prlnClples 
of those BClOIlceo neeessary to tbe .tudy of Natnre. such .. ' 
Astronomy. Heat, G0910gy. Zaology. may be thOl'Ullghl, 
taught. ""d can be perfectly understood by • boy of fall' 
tntelhgenee Aga.n. d18curslven... 18 not opp •• ed to 
thoroughn ... , and the d18curstven ... of PhYBlCOl Geography 
18 a POSItIve advantage to the teacher One of the great 
benefits winch a large ochaol aft'ord. to bOYI, .. that they 
are bronght .nto contact Wltb 80 mony dLWerent mmd •• 
tbey are subjected to the wlfuencee of eo many dLiferent 
teachers So the BOlen"" .teacher who 18 motrnettng Ina 
boys m Pbymcal Geography WIll naturally dwell at greater 
length 00 Ina own Bpecur.lotl, WIll bnng mneb pBculfar 
knowledge to hear m LIh18trattog all those naturaf pheno
mena winch relate more partLeuJarly to hl8 own lminch of 
BCIence And on th,. 1 found another reason for malung 
Geography ur the HLBtory of NatJ.>re tbe tonndatton of all 
BClOIlce tescbmg In scboolB. 

" I WIIIlmefly mention the methad I employ In teachLDg 
PbyBlCBl Geography. prenusmg thai I by no mesne mB!8t on 
It .. tbe best methOd. 1 have bad good roan!ta from 1\ 
but douhtless • better method would have prodnoed mU 
better results AI the same \un .. 1 mnat c1aun th", m
dulgence for BCl8IlCO teachers from ..werae cntimmt CIao
BlCBI teaebera have the""""""", of __ to goula 
them. The method of """""'" teaclunS m .. boola mnat be 
reguded as tentative I as I before taUl, the teach ... of the 
present day are bul the pon .... of the edncatwna\ army 
whICh WIll eventnalJy. I behove, overcome dUl _ of 
• common tlungs' dISplayed so lI1UVerasll,.. and j>tt& to 
Ibgbt the hoat of PIu.betm .. wbo"'JOlOi' lb. theJr ehildren'. 
lntelleeta are kept m the lI&DJe Blate of bondage u theJr 
own. 
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"My.IasB conllBts of about 30 boys ,I gJve them no lezt 
book. and on th18. I may say. I p1aoe great IIDports.noe. 
Booh hoy has on. of KeIth Jobueton·. School Atlase. of 
Phy81cal Geog\'aphy, pnce 10. 6d The teacher, I p1'8llUDlO 
to be conversant WIth Humboldt, Herschel. 'l'yndeJl, Mur
chison. and RecluB J and to know SII' C J.,yell's 'PrI'D
mpl .. ' thOIOugbly My ufuen ... ani pl'lnmp..uy to th ... 
author., and my 'stock-lD-trade' conSJ.Bts of wall maps, 
photographs, and a mlCl'OScope 1D my stndy for the more 
eager pupIls I ought to have also a good geolOf!1cal 
museum This 18 at present 1U course of formatIon, and 
when the •• hool &uthontIeo WIll grant a suItable room, WIll 
b. speedtly ID workIng order I reqwre each boy to b1'lng 
1D a Illrge note-book, WIth each page folded ID th. mIddle 
I commence mT lectnre by BtatIng first what 18 the more 
ImmedIate BubJect of m'llectnre, then I dtetate from my 
own notea an abstract 0 the first d'VlB,on of my lecture
th,s abstract .. ch boy Wl'Itea on one half of the folded 
I'age I then enlarge and illustrate by facts, puttIng at 
the same tIme freq uent questIons to the boy. On the 
other haU' of the page each boy takes as many or as few 
notea as h. pleases At the end of the leotttre, wh,ch lasts 
BOlDewhat les. than three quarters of an hour, I ref .. the 
pupUs to authors. and the chapter. of thetr books whIch 
treat more at length of the BubJect. Only the more In, 
du.trtou8 boys ufer to these If possIble, I show. photo
graph or pICture of Bome well·known ar often desenbed 
Illace. whIch may ..... to illustrate th. lecture After my 
two lectUrea (two lectures .... gwen weekly} 1 requIre each 
boy to bnng an abBtract of tho lectures, not copIed verb ... 
tIm from Ius note·book I gIve ma.rks for th .... and also 
ndd,tIonal mark. for good dIagrams. Aftsr every etght or 
ten lectures an exa.mlnatlon pa.per 18 set, and I gIve a PrIze 
to the boy whoa. aggregate mat'ks for abstracts and papers 
are hIghest. 

" I feel that a mollt valuable addItIon to my lectIues would 
be some kInd of field mstrnctton-such .. I hope to he .. 
mentIoned by the P .... d8Dt-whlch should Includ. the 
teachmg pltlCtlc..uy the nse of InBtrnments-and also 
Bhould adtiut of those excursIons. geologtcal, botanIcal, or 
zoolOgIcal. 10 common m Germa.n schools. 

"Now, J beh .... that 1Od.pend.ntly of the knowl.dge 
acquIred by th. boys, th. mental tr8lDlDg I. by no mean. 
desplcabl., whIch Bhow. them, first. how to analyse .. 
lecture or .. book... the abstract dIctated to them does; 
and aeoondly teach .. them, as th ... ongmol ab.tltlCt does. 
how to reproduce 10 th.Ir own Illnguag. the lectures they 
henr And th18 I. pert of the thoroughness of teaclung 
whIch I IDBlit on 

.. One other obJectton I have heard nrged aga.tnst GeO
graphy, the.t It .. .. eublect .... ,ly· .... mmed up,' I ma, 
here answer The result of competttlve I!IXlmllnatIoDa IS 
doubtless to encourage a arstsm of orammlng. If .. pupil .. 
not mtend.d fur .. competitIve ""&mIDatIon. I hold that my 
method II the farthest pos.,ble remov.d from cramlDlDg 
but If .. pupil b01ntended for a ooml'ctttIon. the qnestI~ 
DrIS" will h. be abl. to pe .. well I have fatth that h. 
would. and the only two oompetltIve _nat,on. pupUs 
of mme have gone 10 fur they have don. oatIsfactortly. 
nut I hold that Geography. If the exammatIon paper. are 
let mth the .ame ch.cnmmatIon &8 tbose .et In the Royal 
Geographical SOClety's 8"{ammo.tlon8} cannot be crammed 
up. There are two great dellderata. IU a.n examml.tlOD. 
puper' first. to Irve problems; secondly. to gtve full 
marks for .. oerlain portIon of the paper answered weU, 
Ie. to encourage a thorougb knowledge ot some part! of a 
BubJeet. Fortunately, then, G80graphy IS 80 d,.cumve; 
and fortunately problema can be set -GIven cert&1n c0n

ditions, what Will reault i-Given certam facts, what la.ws 
would yo~ d.duce' But my own expenenee teaches me 
unl-that MatbemabCl admit of more • crammmg' than 
nny other study; and yet who would refraIn from u.amID .. 
I\lg IU Matheme.t\C&, hecau •• tbeyallmlt of bOlug crammed 1 
I truot the tIme I. not fur d,.tant when .very boy m tho .. 
Bchools ",,,,re •• ,og 110 18Y tb. foundatIons of .. hheral .du
ootlOO WIll be at least 88 oonversont WIth GeolP"'phy. both 
PolitIcal and Phys,cal,-th. one the n .... sary mtroductlOn 
to the R .. to., of Man ... tho olher .. to the blStory of 
N.ture-wUI, I Inv. be as oonveraant WIth Geography. as 
theI now,,", aUI'PO,.,,1 to b. WIth the Latm Grammar .. 
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PRACTICAL REuARKS 00 the TEACBDfG of PHYSICAL 
SCIENCE in SCHOOLS. By the Rev. W. TuCK
WELL, M A., Head Master of the College School, 
Taunton, and late Fellow of New College, Oxford; 
WIth Letters from CharI .. Daubeny, M.D., FRS., 
late Professor of Botany, and late Professor of 
OhemlStry ill tbe U wverslty of Oxford, Henry 
W. Acland, M D, F R.S., Regtus Professor of 
Meihcl0e; and John Pbllhpe, M A.., F R.S., late 
Professor of Geology. 

O.t PhY8Jcal SCIence to he taught m schools 7 an.l,f 
BO. under what coochtIonB, as regards the age of the pnp.b 
taught. the proportIon of tun. &SSJgDed. the apparatIll ana 
........,1'1" reqUIred L 

The clatms of sCIence to be regarded as a neeessary 
element of educatIon have been urged by ev"'1 "IentIfic 
man of emlDenC6 In the kingdom The one--sldedness of 
exIStIng onltItre. and the maDlfold defoots whIch tbl8 
oDe-sldedness lDvolves J the JDJury In.81oted by It on those 
many mmds whIch dlsplay pecuhar aptItnde for phySIcal 
SCtence rather than for languages and mathematIcs, and Its 
neglect of those fscuItIes of all mmd. whIch only phy81cal 
SCIence CAn call forth, the pecubar excellence of SOIence as 
cultIvatIng m a. wa.y attamable by no other means the, 
habit of ob ..... tIon. of reasomug on .xtemal. phenomen ... 
of classificatIOn, arrangement, method, Judgment; Its power 
of ox8l'ClBlng the memory at the same tun. that lDterest IS" 

exCIted and knowledge gamed, Itil practIcal value as 8 

preparatIve for profesSIonal or general hfel to the medtcal 
man, the engtneer. and the agncultonst, as bear1ug chrectly, 
m ODe or another of Its branches, on theD' dally work; to the 
soldter as creatIng In hlID the power to appreCIa.te .. nd to 
.... rd the I?henomena. whIch beset mm In the dtstant 
countnes which, at ODe tIme or another, be IS lure to 
traverse, to the clergyman, as rumlDlSbing that dangerous 
want of sympathy between the olergy and the worktog 
claas .. WhlCh IS due chIelly to the .. baence of .. common 
ground of feelmg, to mutUal Ignorance, &l\d dterega.rd on 
.,ther BIds of those subjects whIch each sever.Jly knows and 
values, to all men, of whatever lauk or ocoupatlon, as 
furmslung an endl .. s resource of exqWSlte enJoyment· as 
hghtIug up the dIrt on which tbey tread. tbe weeds 'and 
the wsoots of thOll' walks, th& datly ph8Domena of the .ky 
and 8Jl', With a beau!f, Do hllItOl'Y, a suggestJ.veneas, wb.t.ch 
educates, re6nes, and p1l1'lfies ..,much as lt refreshes and 
delIgbts. All these l'oults are pressed upon as eagerly by 
the Ieadertl of education and of tho~ht. wlul. the oppo.mg 
argoments of entIeB nnacquam .. d With tbe snbJoots whIch 

::&er ~h:":,cinf::":..n~ulated to cauae am ... ment 

But wlule ..u whose op'IDon 18 valuable are agnled upon 
the eduoatIonal worth of selence, and lament th. lDJury 
IDlbcted on the country by Its OmlBBlon !'rom the cUl'l'iculum 
of our schools, no one, 80 far aa I am awve, has come for. 
ward to furDlsh iutonoatIon as to those qnesttons of deta:Il 
whose settlement IS of n ...... ty prehmtnary to any prac
tIcal e1fort at amendment. At what age, for Instance 
ought the Btudy to be commenced 1 In what .equenc~ 
should lts vanous branch .. be taken up t How much 

,tune 10 eaoh week must be ..uotted to It 7 What apparatns 
18 necessary for Its prosecutIon I It IS WIth unfelfP1ed 
chffidence that I ofl'er ouggeBtIons on th .. e several pOlDts 
My acquamtan .. With Ichool teachIng, and my studtes of 
phymcal tI01ence. have been inng enough to teach me, 
amongst other tlungs. m:r own exceedIng 19t1orance, but 
haV1Dg for some years lneluded phySIcal ..... nce m my 
cours. of teachmg, and bemg aoout to IDtroduce It SYlte
matIcally mto my present .. hoo!, I offer to all whom It may 
ooncern the results of personal ""penon.e 

A. r8II&rd. tbo age SUItable for commenCl\ll( BCIentifio 
studl", 1 can affirm that I never met a schoo\ooy tool.0ung 
to denve enJoytnent and bene6t from them The aculty 
of observ~tIon 18 puhape the _hest faculty doveloped, the 
habIt of InqUU')' eoncermng tbmgs observed the aarbest 
hahtt furmed I knoW' a c1uld of BlX ye&l'll old who can 
pull • Bower to p18OO8 and tell the namos nf lto component 
parts. and who pronounoes nnh ... tstIngly th. tItles of the 
larger portIon of tbe 10_, plants, and mmeraJs wluch 
p_t themse\ves In h .. da.t!y walks We have heard of 
the c1 ..... taught by the late Professor Henalow 10 Jus 
Sulfolk pemh, wber6 ooys and gul. of bumble I';" !'rom 
mgbt to twelve years old, ga.med under ht. instructIon 
readtly ond voIuntan1y. a respeotable knowledge of botany' 
and man,. persons must have WItnessed the mten .. debght 
peroeptIble 10 qUIte young cluIdren. wlule the common 
obJ<cta of .. llOuntry walk have been juchClOUOly explsmed 
and iIlume.ted by a we1Hdncated governess or fl'1end. I 
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oan say WIthout hes,tAtlon that a boy's BClentIflo stum .. 
- may begtn from the tune when he 18 fuot Bent to school 

The order 10 wlueh BClentUi. subjects .... to be taken, 
and the tune to be ..... gned to them, may be dtS"""8ed 
together. It 18 generally con81d ... d that the .. three sub
jects, Natural Philosophy, Chennstry, and PhysIOlogy, are 
edncatIona\ly fundamental to all OrganiC Belen... The 
first of th ... may be coDaldered to mclud. the properties of 
hodles, mechanlCS, hydrostatIcs, hydraullCS, and pneumatIcs, 
optics, and acoustics I have never found the sbJthtest 
dtfliculty 10 teaclung th .. e anbJscls, _ted not matliem ... 
t1ca1ly but expenmentslly, to boys of twelve y"""" old, and 
I have known many boys of eleven qUIte capable of under
atanchng and remembering my lectures For hoys, then, 
younger than eleven, I would form .. j\lII'or class, wlu.h 
should devote one hour In the week to some such book .. 
the we1lMknown J( Gmde to Knowledge," or to some " Cat&
dusm of Common Tlungs" The text book chosen 18 of 
no great unportance, If the teseher can be trusted to expand 
and illustrate each l .. son by verbal explanation, or bY tho 
_,stance, If necessary, of a mIcroscope and """pump, or 
othet mterestlng mlltrument 

With B coneulerablo-knowledl\"o of foote, and a keen 
appetite for mformotIon and experunent of a lugher klDd, a 
boy would at eleven or twelve y ...... old enter the NatursJ 
Plulosophy clase, spendlIJ8 on tlus new topiC two boure 10 
each week, and completlDg 'n the next two y ...... the couree 
of subjects ranged under thl8 hesd At t1urteen or atfo_ 
years he would be l'Ipe for the cheml8try claes He would 
now Wltn ... and perform expemnonts 10 the laboratory, BOld 
would study the laws of heat, of the non·meta.!h" eleme~ta, 
,of the atInosphere, and of water. By attendanoe durlDg 
two hours m the week, WIth opportamttos of repeetIng or 
verrl'ymg expenments out of school houre under the master's 
ey., h. would In the ooorse of "1- have completed lu. 
course of morga.nlC chewstry-, an be prepared at fourteen 
or :Iifl;eeu to enter the Phys,ology class, fie would here h. 
first taught the phYSlolop- of man and of the lugher 
Dl&lIlIIIIIha, and thus mmilllll'lzed Wlth the pnnClpa\ organa 
and thOU' funotIons, would start from the lowest pomt of 
anuna! hI'e, and .. cend by .. cour .. of comparative anatomy 
once more to the lugh .. t. 

He will by thI8 tIme be 16 or 17 yeers old, a pmod at 
.. luch many boys \eave school Should he stay till IS he 
will h&ve an OppOrtnDlty of stadymg e1thO\' geolol\"Y' IJIlne. 
:mlogy, vegetable phys,ology, or botany, or of entOl'lDg upon 
"rgame chemlBtry; but even If he lee... school at the age 
of 16, h. will have acqwrod m five y ...... , at a COBt of lese , 
than two hours .. week, a body of mformatlon and a prac
taca! fenuhar1ty Wlth the fuDdamentallawa of "",eDoe wlueh 
will have furnl8hed 1um WIth lIfelong resources, and d .... 
loped, as I behove, to an amaztDg degree h .. mentlll pow .... 
And .,de by ",de WIth lus severer stach .. the l .. s labo ....... 
pl ... ures of "",enoo will have been presented to lum. In manr a country WlIIk or half.hol,day excure10n he will h&ve 
leemt the debghts wluch walt upon the C\IIIhue ... tlc nafln· 
nII18t; and as y"""" go on, the crowded lIhel"os and ...... 
of the school museum, the well·stored botsmc ~en and 
herbannm, the carefully-comtnled and plIloh.ihed FauDa 
JIJld Flore of the dtstnct, will beer Wltn .. S to the judgment 
that has won to mnooent and refined enjoyment the restl ... 
natures wluch, If left ungu,ded, mIght have been wasted 
and lounged away In the bIlliard·room or stabJe.yard. 

For the eJfeotlve teaclung of these VIWona subjects an 
exton.,ve apparatl18 .. essential; Wlthout models, mstm· 
ments, and specunene, nothmg whatever am be done, If 
bought m the shops the cost of these aoceaBOl'l" I. alarm· 
mg, but Wlth the help of a dexterous carpenter and glazIer 
the IJ1"'I't DlaJonty of them can he manufaCtured at a tnftmg 
cost. In my own school a class-room Wlth an area of about 
SIX hundred feet has been set _de for our small mll8ODm, 
the walls will b. hued WIth~deal cas .. between BO .. en BOld 
eight feet hIgh, having moveable shelves, and chV1ded mto 
comp_onto "for lOcka and fosells, anatomwal and zOO-
10gloal~, plulosoplucal mstnnnonts, and models 
A working table for the IDlcrOSCOPe, WIth a lIUcroscop!C 
abmet, and draWOl'l! for msects and mollusca, will he added 
as our funds p'OrID.t An adJolDmg room will form our 
laboratory, while half an ..... of ground has been laId OIIt 
as a botantc garden 80 as to hold about 8lX hundred plants. 
I oalcu1ate that the necessary cost incnned at startmg, for 
...... a!Id sbelves, for 10_ and models, and for tbe 
lafIDg out and \abelhng tbe garden, will be covered by 601 , 
a sum whICh 1 have httIe doubt that the kmd IIherahty of 
the nonghbourhood will pnnC1plilly fU!n1eh, The pI ....... 
of collecbDi! pla!ria and BpecuDODS, of monntmg ~ 
tloDS and PreeerYlD8 ob]ecta, will be ......... ed for the boy. 
and mastera, and by !lim helP .... d by the _ ... of 
our mends, I have DO~Ubt at .... shaJI poeseso m a few 
yeua' time a collect1on n ODough to be comp!etely 
typwaI, bIB whose lumted _ will enable the mdiTuluai 
spemmens to ex1ul"t; esce\lenee and beauty 

Amongst the first and londest contnbubon. to 0111' 
scbeme .... the m_ng lettle!o from dlStlngUl8hed 
Oxford teachers wh1cb I am petmltted to append to tlu. 
short lIaper. The tame to com. will show whether tho 
pred,ctions wluch they utter, and tho hope. wlu.h I have 
built upon my own e.penence, .... founded weU Ot Ill. 
W1thout then- warm support I should not ha ... venlured 
to come forward, and I have the satisfactIon of feebng that 
th ... who Gad my own romarka uDinteresllDg will thank 
me for ehmtlng theU'll. 
, I will presume, In conclusion, to ""pre .. a hope that the 
nascent stady of phYSIcal scIence ID our .. hoola may be 
fostered by the laboure and the recommendatlonl of th., 
p ..... nt Eaucatlona\ CODUll!SSlon. The results of those 
laboure .... a_ted by .. very drlferent class from that wb10h 
owned an wterest w the Pubbo Schools OoD1!!ll8JlIOD, and 
WllI be mtlclsed In a v!'!1 dttl'erent temper Th. p...,. 
crastean system of our publio schoola .. Viewed WIth langwd 
cbeepproval at the most by those who .ntl'll8t tbeU' Ion. to 
them "' order that certain tanglbl. pn.e. may be won, or 
by that far larger class who reckon .xtr&vaganoe, •• clu., .... 
n ... , and "lien... not hard cond,t,ons towards the atlain
ment of gentlemanllke manners and the acqUlllt,on of 
fash,onable acquamtanco. But thousand. ofbard.wurlung 
aDllJou. parents, who know the wealth of knowledge and 
of mental tr&iDlDg, and whose worldly and prof ... ,ona! 
09pOl'lenco has led them deeply to d .. trust a plan of teech
IDg wluch they cOllBlder narrow, partial, unelaotle, and 
unpraotlcal, WIlli eagerly expeet and thoughtfully pel'llBe the 
OplnlODS wlueh shall be expressed, and tbe verdict which 
sha.ll be dchvered, by tho .. to whOlP the regeneration of the 
grost man of EngllBh edncataon 18 oonnmttod. 

LETTER from DR. DAUBENY. 

My DEAR SIR, ApnllDth, 1865. 
I AM glad to learn thllt you are de8lgnml! to mtro

duoe1be stady of phy!llC&! sClence and of natural W.tery mto 
the school nnaer your superlDtendeooe. 

I am persuaded that a certlWl acqUBlDtance WIth th ... 
IlUbJects mIght be 1Dlparted generally to boy., Wlthont w
terfOl'lng WIth those clas.,cal acqu1I'Oments which bed 
heretofore constItuted the staple of an Enghsh education 

Ddl'erent heeds of stady are to the nund what chlleren~ 

~!~~~':C:':'hl. :.th~d~~ ::Ji':hrID~n~,:~ !~~ 
mtellectuaJ occupation of another sort, even when weaned 
and chsgnstect Wlth the ordlD&rf routine of school.boy 
empl"P.""nts. 

Bors,des, .,nce the grost obJeet of clas8lC81 stady" .. an 
element of /leneral edncatlon,'8 to develope the f8cultles, 
It must he "1'1""'"Dt that .,mIIar eJl'ects will be producod 
by the acqWl11tiOD of a knowledge of the la ... and pheno
mena of the external world, espectaIIy m qwckeruog tbe 
source. of observation, wducmg haD1ts of method and 
arrangement, exercl8IDg the power of lOduotlon, &C. 

Moreover, .. It must he adnutted 1ihat only a cert&ID 
pro~on of any number of youthe are capable of 8I\>p .... 
c!atiog tb. moetl.. of scholarslup and the hIgher beeutlOB 
of the clas81ca1 Wl'Iters, 1t will be well that an opportnruty 
should he allorded them of acqwrmg other klDds of know
ledge, wluch may take the p1sce of that for w1uch they 
posse .. _thor tlie gemas not the IDchnetlon, 

It 18, therefore, not Wlthout reason th.t phymcal ...... co 
has of late been allowed a p1sce ID the ""rricul_ of OW' 
un1vemtlos, and that acholarshlpB .. well as fellowslups 
have been IlI8t!flnted for it. encouragement. 

J udgu,g from those w1uch have been estsbbabed In 1DY 
own COllege at Magdalen, I .hould pronounce that tbe ex
penmeD! haslutherto proved _tly su.....rul 

At aOf rate, there can be bttle doubt that through th ... 
mfiuODOOB, and that of the honourw DOW held out at Oxford 
for profimency In theee stud ... , a knowledge of the phYBlcal 
sciences WIll become more extended aod m .... generally 

~ appreCiated amongst the educated clasaes than has been the 
caee h,therto ' 

The OI1COUI'III\'oment f!1ven to th ... branches of lturunfJ 
at onr un,verslt1C8 has mdoed alresdy begnn to set upon the 
pubbo achoola; and maDY pnvate acadenueo and col· 
Ieges also. throughont the country have, .. 1th groat'ad ....... 
tage to themselves and to their pupils, lDtroduced th ... 
braneh .. of knowledge mto their 00DrB08 Of etudy. And 
as only a part of the boy_!herem educated commonly _ 
to the muvemaea, It 18 evulent that acqwremmts w1uch 
admit of so maoy lOIportaotappbcatlODB to the J>IllP"O'" of 
lIfe muat he well wOl'thy of being culilvated, hi all ot '
who prof .. any natanI bU18 or aptItodo lot them, , 

I am persmided that If phytncal '"""""" ... d -...I !nJ.. 
tory were introduced more genenllf ulto sciIooIa, oWe by 
oWe WIth the e\aaaICa, .... should ~ much few .. complamU 
as to the _her of dnneeo _ ulto the world after the 
compleCroa of the ordmary y_ of study, 



A.l'l'ENDIX TO SIXm REPOBT. '15 

Botany especuilly seems adapted for "school _ttOD, 
for ODe do .. not see why boys should not exel'ClSe that 
qUlckneB. of Bight and observatton wluch 18 ch&ractmattc 
of the .. age. m the d18covery and W8CI'lmmattoD of the 
l\ow ... that present thOlll!elves to then new. as weU ... n 
the ordmary sports in wluch they mdulge 

On every account. therefore. I WlBh you all SUcce88 m 
your pro'posed schem •• coD8ldenng .t condomve both to th. 
general mterOsts of educatton and to the crewt and pros
penty of the school .tself. both as a prep ..... ttve far th. 
UDlvenntt .. and for other waJks of hfe. 

I remam, dear s1r, 
Very truly yours. 

To th. Rev W. 'I'uckwell CHABLES DAUBBNY 

LJlTTBB from DB. ACLA'"! 

DEAB MB. TUCKWELL. Oxford. Apnl24tb. ~865 
I IIA VB gre.t pleasure .n B.ndJng a BmaIl dOnatton 

towardB yOUl' projected collectton of .pp ..... tI1B for teaclung 
the .Iemont.. of natur&l amence m the 'raunton School ' 

No one conversant Wlth the state of, culture In Enrope 
can doubt, I thmk. that the youth who have m early hf. 
Borne sound tra.tnmg ID the dlrectIon of IClence are placed 
m a SItuatIOn more advantageoos than those who have not 
Th. ch.ef drlIiculty appears to be m dOCldJog what they 
Bhould ....... at school. and who shell teach them 

Both theae questlonB are no doubt m Bom ....... (and as 
r.t m oountry Bchools In England m the IIll\JOl'Ity of C8808) 
.nBoluble. In the .... of Taunton n.,ther nrllicnlty ........ 
In yon th. school bas " DlJI8ter h.mself aecUl'8teil mstrncted 
m some depamn.nts of na_1 knowledge. and, therefore, 
not .only capabl. of selectlng what shell be taught, but of 
teaclung hlDlBelf, and llldjr;mg of teachera. 

My general feelmg on the whole questton as you ..... kind 
enolll!h to ssk .t) 18 that the matt ... taught .s very secon
dary m IlIlportanoe to th........... Th ..... noe of sc.ence 
lIes lU ohservatlOn, oomp8l'1son, and C1aaSlficatloD; Ill, pre
O'B.on of data-and preemon of argument. 

Th ... _eral quabtteB oan b~ mo.. or I ... ebClted from 
.very departmont of 'Datura! Be.ence by a oompetent penon 
lDlbu.d Wlth the BClellttfio Bpll'lt m anT branch. 

For boys, of course. the IIIlDp1er anbjects are the beat. The 
OrdlDary laws of Phl81CB come first no doubt m order of 
study, then Chemistry. then th. several depamn.nts of 
Blolotn' Some boys would prof .. chllDllcel Bubj.cte and 
exp.rllnenta. aome t.otlmy or Bnttah zoology, Wlth -the' 
physIOlogy of plants and aDlmais. Indeed. If I were to 
venture to suggest 80 course for any school, It would be to 
have on band ODe of the morga.nw and ODe of the orgamo 
claBB of anbJects at ddferent tunes of tho year, and to I.t 
tb. bOYB choose tb.,. class. It II probabl. they would 
choose both 

I hope you will be successful In ObtalDlDg the U pll\Dt JJ 

you oon81der to b. neces •• ..,. for B_g, and 1 Bhall llear at 
any tun. WIth Il"'tlIic&tton of yOUl' pn>gresa. 

I am, dear Mr. Tuckwell. 
E_ yours tiuthfulJr 

To the Rev. W. 'I'uokwell. H. W. ACLAND. 

LBTTIIlR from PROP"S.OB PIIILLIP. 

My DaAB Sm, • Oxford. May 1st, 1865 
1'110." who knew and prodted by your .ealODB cul

ttvatton of natura! BCI.nce m Oxford. wtll bear Wlthout any 
aurpn ... but Wlth great pleasure, that your thoughte ha .. 
been turn.d to the Introdnctton of tbI8 order of otudy mto 
the oomoe of lUstrnotton .n your grammar aohool Even If 
you were not moved by cODB.derm/f the actual mducements 
now held out by you. UDlVers.ty and Beveral oollegea for the 
advanoemen\ of phys'oaJ. BC •• noe, th ... n~uIar locaJ. advan
tagea of your beautiful dJatrlot-the gar<lou of England
would lurely lead you to mdulge your own lov. of hotsny 
and Boology and paI ... ntology, and to fill the mmd. of your 
pupils WIth the delightful UDlIg08 of natural beauty and 
dIVIne wtadom and goodn ... wlnoh th ... branches of study 
call np. Remembenng how marked an mfluence on my 
own bfe a few woros addressed, & small a::ncroacope gl\Ten to 
me at aohooJ, rea\Iy ""..........t. I I'08IIIIIO WIth pleas... DIy 
old statoaOfa nud.nt, ... d W1ll try to erpIam how. occordmg 
to my ""pen ....... hoolboys mil)' acqwre WIth least pressure, 
w.th most pleasure. and WIth th. ~test profit, that k.nd 
of knowledge of natural ... ence which W1ll be of great value 
m after hfe. and. If they oome to the um ...... ty. W1ll gtve 
them a place .... nng \Inur nva1s flom wluch to aprmg too 
hljfhergrad ... 

, Tho knowledge to wlnoh I refe. 18 th. knowledge of 
tltaqo. not. SI,,,,, of nadmg a:::!Jlan'" and uumala, 
or ohOlDloaJ. wond.... or as_ YICISBltucles, but 

recogDltton of &IllJD81 and vegetahle forms; aom. Ides ot 
th. pecubar adaptefaons of teeth and bones to th. wet and 
movOlDents of ammals; expenm.nts tned WIth tho ..... 
pump, mmute objects eeen by the nucroscope; planeta 
and stan and aun and moon 8X801lllned WIth the telescope 
In short, that wluch 18 th. most lIDpartant fol' the elll ... 
rescent mmd IS the opporturuty of observatton • 

• • Give bull to IIMJ, the IiChoolhoy Mks no morel" .. 

But to fDl'mBh th.s opportunIty. BO that the boys may 
have iNquently before them the objects most worth 
obaervmg, yQJl must have .. mUBenm~ YeI, a ID.UBIeUID I 
Not such a collectton as many bust towns and many 
.dle gentlemen p ........... " ap<nla from every land, tnlIes 
from ... ..,. ..... -but Il-smaIl. well-arranged selectloll of 
natura! obJ~mInerals. rocks, fossils, skeletons, s1r:ulls. 
mseots, &c • all p ....... d Wlth respectful care from lDIBclnef. 
decay, and dust More than tbI8. a V!"7' small lahol'&tory 
-that 18 to Bay. a wo.k tabl" and a cOupl. of drawers fol' 
tools and chOlDloaJ.s, ood a few mstruments for expenments, 
snoh as thermom.ter, ..... pump, e1ectrIcel maclune. I 
would Imnt th... treasures to a smgl. room. and would 
glV. m that room not anythmg bke a lecture, but easy and 
fa.mJhar explanatIons lD answer to qUestlODS, or as a neces-
sary accompanunent of experlIDents How much more Ii 
learned of planta by gathenng them WIth a botanJlt at 
hand, than by heo.nng weaertattona on "botany" from the 
ptof088lonal chall J How much dtter for a boy 18 th. 
gumea and feather expenment than th. "theo..,. of Il"'Vl-' 
tatlon ;" one peep through a telescope, than the" laws of 
d.opmos and .. topm .. ,,, the burmng of IlOD m oxygen, 
than the" atoouc theo..,. J" These laws and theories they 
may fully DlJI8ter m after y .... , and all the more easdy, 
that they have se.n som. of the charactemttc phenomena 
wlnle the eyes ..... lmgljt and the doo," of memory are open 
to new unpres8IonB l 

Yos. You must have a museum, and It Wlll be m yOUl' 
hoods an mstrnment of power. a mea .. of pennanent good 
ss well as 00 ........ newed pleasure to your pupils You 
ought not to ~ a1d m liIbng It, for lOur purpose 18 of 
more than loc&l or personal mterast beg pernus.,on to 
offer you three bttl. oontrlbuttons! .. fos81l, trP.cal of 
natnraI hIStory, a thennometer, .. p .... ntattve of expen_ 
mental 8C1ence, and a. sovermgnJ whtoh may help to glaze 
yOUl' drawers or oabm.ts 

And now I resume cal' and gown, ood go to teach my 
own class, amongst whom m futUl'e ycers, Perhaps, I may 
count 0". or two of your pupils 

Ever YODl'O most truly, 

The Rev W. Tuckwell. M A •• 
College Sehool, Taunton. 

JOHN PIIILLIPB.' 

The METHOD of TEACHING PHYSICAL SciENClI jtt 
SOHooLs~A Paper read before the Bntish 
ASSOCIatIon at Exeter, August 21st, 1869. By 
the Rev. W TuCKWELL, M.A., late Fellow of 
New College, Oxford, and Head Master of the 
Taunton College School. 

The cIauna of Phys.cal SOl .... , on a 1'""" gronnds, to a 
tiu. ",Iace.n th. course of aohool work, have been abunWmtlv 
vmdicated, and are, I suppose, 'estabbsh.d. But the methoif. 
ood d.tools of .ts teaclung, th. hooks and app ..... tI1B wluch 
It reqmrea, and th. amount of ttm. winch must be gtv.n to 
.t, .... pomts wluoh cen be demded ouly by oxpenment, and 
have not yet been deCIded at all. I cennot plOlDl8O too 
Wsttnct\y that the &lID of tbI8 paper 18 practlca1 Of th. 
n ..... 1Iy for teaclung BOlen .. to theiI- boy. many good 
aohoo1msstero are COD"VlDced, as regards the maclni1ery by 
whloh.t II to h. taught, th.y mostly oonfesa thOll 19oo
ranoe, and ery aloud for gwdJmce In my own school.t has 
been taught systemattcally for tho last dv. y ...... and 1 
oIfer the fnut of tbI8 expenence, very humbly, to all who 
""' mterested m educafaon 

Th. BUbJecte to b. tlmght. the ttm. to he spent upon 
them, the books and apparatua n........,.. ood tha mod. of 
obtooruug teachers, .... th. pomts on whloh mi'ormatton. 
BeeIDB to be reqwrtd. I W1ll take them m order. 

The subject. which natnrally suggest themselves as most 
esaentW are ExpenmentaJ. Mechamoe, Chennsfay. ood Phy-
1I01ogy. But .t bas been Dl'ged by \ugh anthorlty. fauubBr 
to the members of tbI8 A8IIOCIatton. that between Chennstry 
ood PhJlllology. Systemaloc Botlmy should be mterpoeed,ss 
well beCau .. of the oharm tbI8 .... noe lends to d..uy hfe, as 
from .ta cultlvatmg pecullBrly the hab.t of ohservailon. and 
~J! • cla88 of natunl objeela whIch are tonohed 
mchreetJy or not at aU by the other SCIences named. 
Whether all th ... four snbJect& oan be taught depends upon 
the penod to.wluoh school educatton IS protlaetOd; but, at 
ooy rate, let these, ood none bnt these, employ the houn 

K4 
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&S1IIgII.d .sp.....uy to Phys.cal S ..... .., .n the .. heme of 
actual work 10 scliooL Abundant opportumty Wlli remain 
for 1_ dlrect 1Ostruction in many other branch .. of SClOnoo. 
Th. geograplucal lectnres. 11 properly treated, will melude 
the formation of the earth'. ernst, ."th the clas.dieatlon 
and chBtnbution of .ts 1Ohabltsnts, both aDlmal an d 
vegetable, both extinct and reoent 'l'he poo .... ,0n of 
meteorological motrnmento, who .. oboervatton. are JegUlarly 
taken, and th"", computattono worked b, the boy., wtI1 
almost moenSlblr. teach the prmClples of atmosphOl'lc 
phenomena, while such books a ... Maury'. PbyOlCal Goo
I!""'phy of the Sea," "AJl'y's Popnlar Astronomy," and 
"Herschel's Meteoroloo ... " may be 8'lven 88 specIal matter 
for "",nual BCl.nttftc pn... The law. of light and heat Wlll 
bB taught as prefatory to chetmstry ElectrICIty_eta 
boys 80 .... My that WIth very little help they WIll malte 
great prol(fe&O 10 .t by themselves Th. mathemattcal 
master, who.e best 'boys are well advanced, WIll not be 
sattalied till he has obtom.d a tranSIt 1O.\rnment and a 
mural mrcle And the WIse teacher, IIvmg In the country, 
wtI1 not d.adam to encourage a knowledge of natural 
lustory. He will know tbat .t •• not only anetUary to 
severer sClenttlic study, but lD Itself a pnceleoo and Inex
hauBttble • resource By country walk., by well...,ho •• n 
holiday tasko, by: frequent .xhtb.tton. of Ius ttllcroacopB, he 
wtI1 not only add to the 10tellectual .tock of Ius boy., but 
WIll bwld up ... fel(Uards to th ... moral punty. Indeed, 
even WIthout ouch encouragement, boys who are _ned 
thoroughly.n .ertam BClences Wlll of th.,. own accord oeek 
to become aequam .. d WIth other and colletera1 ones. C .... 
mult.ply .n Iny own expenenoe where p1fp,ls of a chelDlBtry 
clsss bave taken up electrtc.~, pupds Of a geography clasa 
mIneralogy, pupils of a phys.ology cIa .. ttllCl'oscoPY, and I 
need hardly say tbat boys make nothmg th... own so 
thoroughly &S that wh.ch they select themselve •• 

Th. ttme to be g>ven to SClenee should not be Ie88 tban 
three hour. a week. At tlus rate two 1e&r8 may be gtven to 
mechaulCEl, two years to chelDls~, one yev to botany; 
wh.le the rest, 11 any remOln, Wlll be free for phySIology We 
need not be afraJd of bel(UIDlbg early A boy of J I years 
old, fresh from an lDtelllgent home, "Where blS lov. of 
observatton haa been fostered, and hIS mqu",.. have be.n 
earefuUy anowered, .s far mpre IIt toappreCl&te notlJl'allsws 
than a much old.,. boy, round who •• mtellect, at an old. 
fasluoned ochooI, tbe shad.. of th~ pmou houoe heve 
steadtly begun to 0100. Most schools are now d'Vlded mto • 
lower, mIddle, and upper 1 would commonoe the stud" of 
mechan.cs WIth the jun.or 01... lD the m.ddle ochool. For 
the first rear the teachlDg Illl>y be """It flOce, WIth easy pro
blem. and abundant experiment, eare bemg taken thet each 
week's lectnres shall be reproduced on paper, and great 
attentton bemg patd to correct dramng In the oecond year 
the teaclung will be more mInute and more extended, and 
" good book will be mastered At the en. ot th15 tune the 
cIa ... s IIt to pass credJtabI:r the OJd'ord Loca1 Examma
tton for Jumo,., and haa done wttb mecham.. for the 
present. The thtrd and fourth y.... WIll b. gtven to 
morgan.c chettustry The thtrd year WIll melude onll 
lectures In the class :room, a text book bemg used, exPel'l
menta beml! shown by the master, but no laboratory work 
bemg done by the boys The fourth yeer's work will he 
conducted enttrely lD the laboratory, each boy manlpu· 
J,attng WIth Ius own .nstruments at Ius own table At the 
exptratlon of these fWO years the clasa WIll be guah1led for 
the chem.stry exammatton lD the London UmversJty 
Matncu!atton The fifth year .. gtven to botnny If .. 

, good book IS uoed, 11 each boy works for hlDl8elf WIth len. 
and. knife, 11 .. HenBlow's Schedul .. ," or a modl1ica>J.on of 
them, are regularly filled up, above all, 11 plstes are not 
made to do the work of hvmg planta, the J>uptls Wlli at the 
yeer'. end thoroughly und.rstond the prmClples of .!asBl
lI_on, will-know the oheractenstlca of at least all the 
Bnttsh orders, and wtI1 be able WIth the help of Bentham 
or BablDgton to make out almost any Enghah lower The 
boys who have completed tlus course-wtl1 be from 16 to 17 
years old. Some of them Wlll no'" be leavmg school; those 
-who wtI1 rem&lD Wlll gtve the rest of thell' tim. to pby
.. ology They will begtn Wlth hwnan and will p ... io 
comparattve phfSloIogy, USlDg m the mst Professor 
Huxley'. valuable httle book; dependent for tho -d, 
of winch no school manual 0XlBtB, on the skill and method 
of th ... teacher. But whether at the .... Iler ar the later age, 
they Wlll pees out mto tbo world 11DDIe&01lfObly supenor 
to thOU' contemporartes who know not .......... WIth doors 
of knowledge opened wlueh can Devor agam be elosed, 
with a fund of 1'08OUlOO eslabhahed wluclt can never be 
",,'boosted, Wttb nunds m wluch ... enItlvated, .. nothtng 
else .... enItlvate ~, tbo pncol_ hebrio of obaerva
RoD, of """"""Df! on erlemal phon........., of clasmficlWon, 
_ement, method, jUdgment. 

The subJect; of bookIi ODd apparatus, involving .. 'I does 

the questton df UPOn ... ill of the h.ghest praottca.l .mport
an.... AP.P""!tua need not cost much, but.t may, and, .f 
p088lble, .t .bould cost a ~t deal. W1ula poor and 
otrugghng schoola mo,. begin cheaply and proceed 11-
dually, mstltuttons whum can spend money on racket oolll1ll 
and IIpDnaaluma ought not to I\'l'udge.t on mu.eum. and 
hotaJlIC gardens. We have taught mechBDlCl cIllClently, 
that 18 to say, we have pa ... d our clas ••• for the last three 
years m the Oxford Loca1, WIth a good lUI' pump, a let of 
pulleys, model. of the force pnmp, and the common p'"mp, 
WIth K01th Johnston' .... entme map., and WIth th. dihgent 
118e, durmg tb. second y ..... , of h Newtb'. Natural Ph,lo-
lophy " But we have loot no opporton.ty of makmg the 
boys ac'l.uo.tnted mth machInery, from the crane and the 
water-mill of our datly walk., to the steam englDe and tb. 
apmmng jenny of the manufactory; for he who hss not 
""amlned engmes at work will never uDderotand them 
oleorly, or d .. onbe thcm correctly For teaching chellll8try 
a laboratory .s ab.olutely .... nttal; no matter how rough 
or shabby a reom, so that .t be well ventJlated, have g .. 
and water latd on, and Wlll hold frOIl'- 16 to 20 boys I 
hold lD my hand the model of a oheap loboratory table, on 
the scale of two mch .. to a foot. It 11 about 9 fe.t by 8, 
and oontaml etght cOmpartments, each 2 feet by 16 .ncft .. , 
with two .1'Bht shelveo, and a .psell.! ""'" for the teach.,.. 
It cooto about 41 ; 11 msde for tWIce the numb.r of boys,.t 
mey be made at about 9. per boy. The generallaborato'1' 
stock, lnclumn~ .. BttllJ a stove, or fuinace. g81 jarl, a 
poewoatte trough, a proper stock of retorte, cruOtblel, 
tubmg. &c., and the necessary chettucpJ., will co.t under 
121 Each patr of puptl. must heve allO between them a 
set of test tubes, a washbottle, a .pUlt lamp, a wasta bssm 
b.neath thou table, and 24 bottles of test soluttona, whtl. 
each boy has hlB own blow.p.pe, tnpod and .tand, p .. t1e and 
mortar, and three b .. k..... Th .. e WIll coot each boy about 
8, He Wlll replsoe everythtng that h. break., .nd WIll .. ce.ve 
the value of Ius stock &om h .. IUcceo.or ... hen he qlllto the 
01.... The text book used should b. Ro .. oe'. or W tllt ...... 
son'o, and a lorge blsok board 10 qwte md.spon.able In 
botany tho book for the boy.' we \JI Prof ... or OltVer'1 
Lesson.; but the teacher will find great advantage from 
Le Maout'. Le90Us de Botnn.e. .An exoellent modification 
of Henslow's Schedule .. pobhlbed by Profeooor lIab'D~. 
ton for the'use of Ius Cambndge .loosea, and Lmdley I 
O .. cnpttve Botnny, pnce I •• , .. a most useful belp Every 
boy ohonld be furmshed WIth a 8IDBl! deol boara, a lenl, 
and a .harp kmf.. The botantcal m.croscope wluch 1 
exblblt, meludlDg a lenl fixed or moveable, a blsok gI •• 1 
.tage, two dl800Cttng needl.. and a forcepl, .. made by 
Mr. H'Bhley, of Green·street, Le,cester •• qu.... If they 
"'" ordered by tbe dozeu, he will furmsh thlllll at b •• each. 
Flower trays, such as I hold 111 my hand, Ihonld b. kept 
ooustantly In use, the boy. hOlng eDCOIll'IIIJed to brmJl m 
Wlld lowers, and to plsoe them lD thmr appropriate Dlcb ... 
Th ... coot per tray, hcldmg 18 bottles, \JI under 26. Fitch'. 
d.agrams, de8lgDed for the Comm.ttee of Counctl on Edu· 
e&t.on, whICh cost 21 9. the oet, ore a voluable h.lp to tho 
lectnres; and for schools wblch have lorge puroeo or hberal 
frtend., Dr Auzoux'l modell of plants and plant organl, 
rangmg lD pnoe hom 20 to 100 francs, and 10 ttm .. tbe 
BlZe of hfe.. form a luXUl'lOUl assIStance to begInners, 
whICh only thooe can app ...... te who hev. worn out tb ... 
eyes'Bht and ihmr temper over .. compoSIte Iloret or the 
glume of .. SInal! grass. The oame excellent modellist, 
who.e catalogue 18 on tbe table, provtd .. ev.,., organ _ 
sary for the ltudy of comparattve and hnmai! pJiy8lOIogy; 
and hIS pn .... ought not to be beyond the reach of any 
prospe1'OnB scbool In any .... e ... keleton WIn be necessary, 
and Wlll cost about 6/.; and If tho Ccmmuttee of Counet1 
were to authorize the reproduettOQ of moo ty",1Ja! phy"", 
IOgtcal CBSBB aa, from the .ktlfn1 hands 01 Mr. Charleo 
Robertson of the Oxford MU8e\lm, drew so many admuon 
m the Esblbltton of 1862, th ... wonld find tnnIlOdlate pur
ehaaen lD meny of onr .. bools At present IeaChera WIDt 
the .kill or the let8ure to make tbmr own preparatum8, IDd 
they cannot buy ~hem. A good set of meteorologtca.l 
motrnments coots from 161 to 201, but theM, WIth utro
nooucal apparotn., lin .. costlyiusury, and lIIaJ be 1eft out 
of the !lot of mdtspeneeble a_ta. I cannot thmk that 
any achool, professmg to teach .... 000 .,.otemaltcall" ",U 
be long satudied ... thont .. typtlJa! mQl8l1m. As lCIeottlic 
work prooeed.. specunena of al! lundo, 1010. purchased for 
lecture work, others JIVeD by frtends or collected by the 
b"" .. wtI1 gather and m ......... ttll the cJau.room cnpbil8l'd. 
end sheI.... ... choked, and" 8JIOCI8I room ",un be de
voted io them. Here Wlll be ...... ged, m one plsoe roeka 
and f-u., .D &Bother....,.. of DlD1ft'8Io, in a tIurd zoo~ 
I!Ical epeoonerIS, m .. fourth phymoJogu:al preporatwnl, 1'be 
ilnest comer lD the room Wlll be _Igtled '" the Herbonnm, 
" smal! hInazy of ...... tdIc rdfreooe tnIl grve J>7OlDlOO of 
the fulnrB, .Everytbmg Dol; typwa1 Wllf be rlgoronlly 
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excluded, evcry case wdl be so carefullyam.nged and so 
pl&nly labelled as to tell the h.story of .ts contento to the 
eye of the least mstructed observer And.t Will be hard 
If aome comer of the playground cannot be l&d out as a 
botanw garden In the crowded lifeboal premIses which we 
are happIly leavlDg I bave found room for nearly 400 plants, 
and at the new school to wluch we are about to IDlgl'IIte I 
,hall not 1D two acres of garden ground, wIth a pond for 
water plant. and .. sheltered rockery for ferns 

It remlWls only to "'<amme the mode of obtalDlDg 
teaehlDg power I a POlDt whIch pre.... heaVIly on many 
bead masters who have themselv .. no knowledge of "'ence. 
That all heed masters should have such knowledge,.s .. 
faet wluch, If sCIence IS to be taught at all, trustees and 
governtng bodIes must come to recogn18e before long; 
meanwhde every school whIch teacbes sCIence thorougbly, 
IS tralDlDg skilled teschers for a not "'stant generation. 
Institutions wluch can give so lugh a sa\ary as to command 
.. London bachelor of SCIence or a first-class Oxford or 
Cambridge man, wdl :Rnd no more drlIiculty than attends 
the cbolce of &II masters' where tlue IS not the case, .t IS 
sometlm .. pOSSIble, by comblDmg mathematics With pbysle&1 
amenee, to tempt a fJupenor man WIth & suffiCient lDcome; 
and If only a small s&lery can be given, tbe ordinary pass 
B.A of the London Umverslty wdl sometlm .. make a f .... ly 
good teacber. But cne POlDt bas .truok me fOrCIbly ID mr 
own expenenee, namely ~ the unexpected value of general 
oultl1re ID teaclung 'POOl&l subJects. The man who know. 
smence admlrablr, but knows- notlung else, prepares boy. 
well for an eJ[&m1Da.tlon, but hIS tea.chmg does not stIck. 
The man of w.de oulture and refinement bnngs fewer 
pupil. up to a given mark Wltlun a given tune, but what 
he has taught rem ... ns WIth them, they lIever forget or fall 
back I am not sure that I understand th, phenomenon, 
but I have noted It repeatedly • ' 

I "";not end thIS paper WIthout a word lIS to the educs
'bonall'esulta wm.ch our five years' experIence bas revealed. 
'rhe system has brought about th .. result first of all, that 
there are no dunoes IU the sebool In a purely CIasSIe&1 
school, for ef/ery promlsmg scholar t there are proba.bly two 
whomake IDdtlferent progr ... and one who mak .. no progress 
at all, and a oerta.m proportion of the sebool, habttilall;y 
dIsheartened, IOiles the greatest boon which school can give" 
namely, the hab.t and the des ... of mtellectu&\ tmprovement 
By glvlDg Importance to abBtraet ood phYBle&1 s .. ence we 
at once redress the balance Every boy progr ..... m Ius 
own subJect, some progress m all j no one 18 depressed, no 
one .luriks learnmg hateful Secondly, tre teaclung of 
smence mak.. school work plcssant The boy's eVIdent 
eDJoyment of the smentlfic I ... on rouses the emulation of 
other masters. They <h.scover that the teaehmg of lan
guages mav' become as IDterestlDg as the teaehmg of 
SCIODce. They realtse-a POlDt not often realtsed-the 
maxun of /5ocrates, that no re&11Dstrnctlon .. n be bestowed 
on learners U 1I'apc\ "rOil p.~ l!.pfr1ICOJlrOS, by a. teacher ,who 
does not give them pleasure" Lastly, the effect on the 
boy's charaeter .s beyond all dispute It k1Ddles some 
mlDds wluch nothlDg else could reach .. t all It a'Wakes 
1D all mmds facultIes wluch would otherwISe have continued 
dormant. It changes, to a.n extent winch we cannot over ..... 
,estimate, the whole force and ebaraeter of school hfe both 
to the learner and the teacher. It estabhab .. as matter of 
expenenae what has long been urged In theory, that the 
WIdest culture JS tbe nobl .. t oultl1re, that UDlversahty and 
thoroughness may go together, that the s~stem whloh 

,confines Itself to • 8IDgie branch of knowledge, does not 
ga.m, but loses Incompara.bly, by Its exclUSiveness ~ that 
observatIon, lJDaglDatlon, and reasomng may an be tra.med 
a.hke, that we may, and 80 we must, teaeh many thlDgs, 
and teaeh them well. 

n ..... cATALOGUE OF APPARATUS FOR THE TEAClIING OF PHYSICS AND OF 
INORGANIC CHEMISTRY, WI"rH PRICES ATTACHED. 

(See § 20.) 
PHYSICS. 

SOUND. 
Apparatu/l 

J;,d. /I.d 
I table &lr pump 2 0 0 to 18 0 0 
• re081V018, of wblch.. .. .. } 

~ ~r"::"':!top,~dfta: : 0 12 ~" 2 15 0 

A trno bJ'88S plat& for receIver of air-. 
pump, WIth stnught adJ .. table rod 
through It· • • • 0 10 6" 0 15 0 

1 mUlucal box, ,mall 8lZQ .. 0 10 6 II 1 1 0 

A Idftu~. I"~ ... e, ~dod,_ 1 ft. K. 0 18 0" I 0 0 

1280htair.ball. • - -}012 0" 0 15 
I groovod board for do. • _ 

A !ff~~£,~r~ ~:nr;son~oebox.. .. ProuB! 51: 10 0 II 5 0 0 

~:~::;~t~~:: r .. g ~ ~ If 0 J 6 
1 tin funnel 'With "'Ide tube. 1 pmt .. 0 51: 0,. 0 J 6 
Sounding box. Ii ft... ft - • 0 19 0" 0 15 U 

anel ""ods, OBob 5 ft. loog and • m 
8 b.... of equal length I f glass, bl'll88'J 

d10m Ii ;:: - II D1Shogstl)' 0 15 0.. J 0 0 
'b...... llaroh. 
I deal I oak. 

Tmned lron tube, 15 ft. ODJrt 9 in Wide, 
in tl.reo Piece&; to fit ODe another .. 1 0 0 II 51: 0 0 

A whirling table, With acrew clampa to 
flu ... 00 table • • • , 10 0» 6 10 0 

HarmoUlo toothed wheels to fit on wlurl. 
lug table • • • • 0., I: 10 0 

n,.." collar to 8. on "lnrllDg table (to 
alamp perforated oardbosrddlSks) 0' 6" 0 10 0 

'woadenlaths,6ft. - - _ 0 I 0" 0 0 
I .. o .... gular .teel WU'O, 4ft. loog, t m 

equare - __ .01 
I; foru for llUUOIltl.ea 'W1" 8G1'&tchen .. 0 16 
6 seleatft forks on resonance boxes .. 5 0 
1 sec of Wht'Otatone'. rods and bent rod 1 5 

~~~~:.~,:"d sp~ : : ~ ~ 
l~:j'~~ks~'h~omp~tor -1::~ 

84734. 

6» 0 5 6 
Os, 1 Ii 0 
o tJ 510 0 
o Q 1 10 0 
0., I: 0 0 
On 1 10 O' 
0 ,,19 0 0 
0" 10 9 0 

/I •• d. /I.d. 
1 table blow.plp" oomplete 0 0 to 6 6 0 
1 monochord on sounding box, Wlth 

moveable spnng balanoe attached to 
pull, 4 owt • \I \I 0" 1 10 0 

I brass alarem bell • - • 0 0" I 10 0 
A set of ChlAdms plates WIth clamp, two 

bon- ...... -'220" 30 
Bl'UB bar clamped lD centre, WIth sus-

pended .vory ball (18 m loog). For 
JODgltudmal VlbratlOD .. .. 1 16 0" 3 0 0 

8 hoops of getts perch&, 18 m. 41 .... 
41n.deep - • • _ \I 0 0 

2 bla.kened bl'll88 dISks, 1 ft. ID d1am., 
WIth coonsolmg b ..... tub .. t ID thtek, 
4ft.loog - - • -0150,,116 

5 resonant zinc tubes, from 8 ft. to 6 10. 
m.1ength,2m dJaDI .. .. .. 0 6 n 015 0 

I SpIral stecl spnog (,I ... spl1'lll, 2 ft. 
long, 1m cham. - - _ 0 \I 0 

A Baden .. Po-weJl's wave apparatus S 0 0 II 6 10 0 
A double gas JeL (Sloglng 11 ..... ) - 0 12 0" I 10 6 
2 pressure gas bnga, With pressure frames 

and nozzlea " gaUous' eapaCl.ty .. 2 0 0 ,. 0 0 
6 organ pipes ccrrespondmg 'nth forks _ I 15 0" 2 0 
An organ pipe fitted Wlth glass BIde ..! 0 0 u 1 0 
Orgstl pIpe fitted WIth gas BIde oe11 and 

lDembraoe (Dodos) - • - 1 15 0 
I Pltcb pIpe .. 05.6,,076 
a_p'pes - - 0150,,150 
DUJSeoted embouohure of organ pipe .. 0 6 0 JJO 1 4, 0 
1 trUmpet organ pipe.. .. 0 10 0" 0 15 0 
A lDodei ofb1l11Wllaryox 0 1 6" I II (l 

ASlDglesyreu .... • 0 0 II " " 0 
.An aoatoouaal model of human .... 4 4 0 

I o. Lycopodium 0 ~ 0 
21b- win" sand .-}o 
JIb-black_ 
S bladders WIth slopoooeka • 0 9 
160 yanIo stee1 p!aDoforle WIrO, seIeeted 
of~klndo- • • • 0 7 6 

o 
0.,0180 
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HEAT 

App-- • .. d. t. • d. 
II b .... ' 8Zld iron gaoges 8Zld holes • o 10 0 to 1 0 0 
1 hollow bl'IIB8 oph ..... aad rmg (for oz. 

parmon) o 9 0" 0\5 0 
Fergusson's pyrometer .. 
Trevelyan's rocker .. .. .. 

1 15 0" • 10 (I 

AppaTatwI for oomparabve oxpllDlbon of 
bqmds, vb , a tln trough 18 m. loag, 

012 

6 ID wuie, 6 m. deep • • 0 S 
1 611' thermometer .. 0 1 
1 dJJ\'erennal thermometer 017 

1P 
1 model of Siemen·. pyrometer • 0 0 
1 ditto Danll!ll·. Ihtto' • 6 0 
Comp.and bBlld of copper &lid Il'C1I 

nvettecl (for anequal OlI:p8D8lon).18m. 
~ long, 2 IU 'Wlde .. .. .. 0 

Compoand ribbon of IIlver BIld platlnum a 
Apparatus for breakmg c_1I'On pm by 

contractIon of trQD" .. .. 0 7 
12 Rupert's drops 0 1 
14 .elected Ih8l'lll0metezs, "'" • 

II mercury from 50" to + 100" C 
2 JDerC1ll'1 hom 50° to + 8600 C 

1 alcohol from 60· to x 12O"F. 1 
6 mercury from O· to + 860" C 3 5 
Il1llWDlum and muumum • J 
1 m8.X1mum. .. 
1 JDlIIlJD.Dm f .. 

AnironbarU'1 x1m +lm. 0 5 
A copper bar 2 ft • I1D. • 1 m. a 16 
l2 wooden balla.2 ID chameter • 0 4 

Cyhnders fur conducnon of heat, n.. -
1 U'OU 
llead 
1 zmc .- ] 
1 b.smuth 1 w Iham., I m.lugh 0 10 
1 antunony 
1 box: 'Wood 
I marble 
I ivory 

.Ing.nhouz's bars (f .. oonduction) WIth 
trough .' • • • 0 15 

Apparallls for ahowmg conductuln ~ 
hast by bqmds (Guthne's) 1 10 

II copper-eone bottles on otand, WIth 
sarewadJD8tlnent • 

A 
V' 

DJA1Il. of base, 8 m 

0 

6 .. 0 7 
6 .. 015 
8,. 1 18 

o .1 0 0 
0 .. 5 10 

6 .. a 15 
6 .. 1 0 

6 II ~O 15 
0" 0 » 

O. 6 a 

a. 0 7 
0" 018 
0" 010 

0" 1 10 

On 1 6 

0" 11 0 

Davy'. lamp· • • • 0 7 6.. 0 10 
I bI!lI J/a 1 ft. dlam., 14 w. lugh. Wlth 

6 
0 
0 

0 
0 

0 
a 

0 
0 

6 

6 
0 
0 

0 

0 

0 

o~ at top and dlV1ded cbmmey 
(Ventilation) • •• 0 lOOn S Ii 0 

ClI'coIar slabs Of metal of equal weIght} 
and eqna1 chameter (vansble tblck· 1 0,0 .. 
ness), 1 ~ dmm.. VU'., 1lOn, .zme, 
lead, bl8Dluth, antDDDDY, tID, copper .. 

Ii 0 

7 balls of metal of eqnal ..... VlZ. 1 in} 
I"'~ lead, bl8Dluth, antun:my• 11"; 0 11 0" 0 15 0 

copper • • • • 
8,emens' copper ball pyrometer, 1I JD 

dl8D1. • - • '10 U 
Steam jacket caIonmeter. WIth silver 

cup &lid small thermometer &lid cage, 
complete - 1 10 0 

Memtrycalonmeter • 1 10 0 

~~:: 

.a I d. £ II. SPlI'al bolbthermometer, mercury, oftbln 
I. 

g!lU!a lOr ca\ONDetry, from 10· C. to 
2000 C • • • • 010 Oto 0 Pure IIlver .. aporatlng dJs~. 01 , D m. 
cham • • • • 1 10 0" • 

~~-i'~ 
6 porous .apmes for freezmg 11lIder air-

ptUDp • • 0 , 0" o 8 (I 
1 condeD8:."f syringa • 

" 
0 8 6" 015 0 I Damell'. ygrometer. . I 17 & .. • J 0 6 bsrometer Illbes • 0 8 o H OU 0 A copper wl!ll for barometer Inb ... with 

wId.mouth • • • • I 0 9 .. 1 U 

A wooden stand for a senes ofam bar0-
meters (vapour tellBlOD) 01& 0 

1 Marcet'o boder . . . 4- 10 0" 8 0 0 
1 water hammer. mth OOnstnoled nock 0 8 0" 0 4 6 
1 cryopho_' ft.loog. 0 6 On 0 8 • 1 copper boder, ollvered !lUllde, to expel 

cork (.phe ... dal state), ""h handle. 
4- w. high. • • • 011 6" 015 0 

Model of Savary's pump • • 
A p&lI' of IIlivered reflectors, 15 m. c1Ja,. 

meter, OD. stands I II 0.10 0 41 
4. Leshets cohea, 6 lD )( 6 in.. )II 6 lB.. 

WIth assorted ._ • one with g!lU!a 
WIndow a m. )II 8 lJL mODe laee -

2 tmned troD pw.... 1 ft. • I ft, on _do. onth 2 Inmmth bars soldered 
OD centres 

4- _"puna, eyllndnca\, 1 quart • 
Double screen with openmg for cliather· 

maney. &lid support • 
1 plate of alum -
1 plete .frock talt. • • 
I plate of gl/lBB, sq ...... Sm .lJUL. 

tID • • - • 
1 hoD ... """"'" Illbel .. hoi ml, 6 in. • 

5m., + Bm. .. . 
W1de open mm tube for gas chather· 

maney, with opewog sud otop.eock w 
nnddl .. 4- ft. loog. 6 w. dUl1D. • 

.Model of Joule'. mecluunca\ heateqm ..... 
lent .pparulnl 

tsr=--
LIGHT 

A~ 

Argand '- &lid laDtem, W1th COD
denaer and ..- cbap!mJgmJ, &c. 

016 

016 
0 6 

010 
0 II 
0 6 

0 

0 

OIB 

a 0 
0 8 

0" 

0" 1 0 
0 

0 
0 
0 

O. 0 6 0 

0 

6 .. 1 10 0 

8" 4 4 0 
8" 0 6 0 

E1~~k.. ~ Dubose(; 4 o 0" • 10 0 

~~. - • .\B 
'VHry bolls, from the __ of a biJJiard 
boll to It web cIilometer, __ 
thmugh - J 

o 0" no" 

J 0" .2)0 
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1\ • d I.. d 
PaTaIBn lamp Wlth clumney atld dill

pbragms 

r~~:a::::~~~~l:::! ::;: : 
2 nn trays, " mcbee deep, one 4 10 )C 4 

in , the otber 16 m. )( 16 10. 
A platlDum WU'e (sPiral), t In long, to 

be IDcande8C1ble, WIth .. Groves; WIth 

o 10 0 to 0 12 0 
050,,0150 
DI~0 .. 1100 

o 7 6 " o 10 0 

connectmg WJl'ei8 and blDmng 8C1'eWB - 0 10 0 'I 0 15 0 
I. ground...glass globes WIth necka, ODO 

"m., the other 9 m chameter .. 0 12 0" I 5 0 
.A. WIre frame to show chmmunon of 

IntensIty by radtatlon. Law of tn· 
vone Bqoares .. - .. 0 10 0 u 0 18 0 

A black.. wood tube, rectangular, 4 1D 

)( " 10, 1 foot long, WIth moveable 

:~:!d !J':S' ~ be ~t at aD': 0 13 0" 0 15 0 
A Wheatstone's photometer 1 15 0 It 2 10 0 
A Bnnsen's phorometer (a blaok lath 2 

metres long, graduated from each end 
and numbered. A moveable frame 
for holding paper aoreen) 2 10 0" 3 10 0 

A:~!,l~=L~~~:s~!~u!.o~ 
upper half plate gl ... , ground and 
blackened at back. • • 0 10 0 

Box for repeated. reflexJ.ou,. 2 tl long, 
8 m. blgh, 5 m. WIde, the sbdea blaok 
wood I the top and bottom of slivered 
glass Open at both ende· • 1 0 0 

2 plane ItIIl'rOrs. hlDged on long edge&, 
WIth fiuah edges, fo1'Dl1Il8' 8 n book 
nurror," each 6 lU. )( 6 m.. .. 0 

A Hadley', sextant. (N.B) To be bad. 
6" b 18 0 

secondhand .. .. .. 
1 concave 8llvered glaBS lIl1l'I'or, 9 In. 

c1Jameter, on heavy stand, WIth ad. 

o 0" 

!uattnenlll for heIght and Inclma"on • 2 10 
Good 81lvered glass plane ml1'l'Or on 

otand (Ihm glasa). Double move. 
menl (I) to be 1'IIIIIed and lowered. 

600 

~2~ 10. turn o~ honzo~tal ~. 6 III x. 1 10 0.. 2 10 0 

A OemtOll'Onlar black tta tray. 2 ft dill
meter, 4. m. deep, glua wmciow m 
centre 5 moveable radial arm below 
tray and oul81de It. gao lamp and 
Ihode, with .ht to otand on arm; 
moveable graduated BlDe arm ... 2 10 

A thIck .lab of gl... WIth poh'hed 
fo.cea, to mow lateral displacement of 
obhqllebeam,4m. x 8m.)( tlD .... 0 lOu 0 

A wedge (narrow p1'IIOI) of glasa, to 
obow lateral displacement WIth am&ll 
chromatulm .. .. .. .. 0 18 0 JI {D .. '"'---. IN-··-··· ... 

, ' 
+ 

II rectangular ll008loa (i aquare) prutm., 
all .urfuo .. pohlhed Hypothennae 

o 0 

Im..longthim. 0100,,1100 

1 0&m01'811lC1da I 0 0" S 10 0 
I gl ... 0011 WIth glass ende.6 in. • 2 m • 
• 4 m 0 IS 0» 0 15 0 
1 prwn WIth moveable glaao Ildea, to 

abo .. total. rellUlon from surface of 
aontnined water, 4- m edge .. .. 7 10 0 

"linger giauoo-. fwblte glasa - • 0 8 0 
A oouple of tlJnt and crown glass 

~:l~~or::: =~:::.c:;: 
and lOund • horqontal Ula. About 
1m aeuleodge _ _ • 110 0" J I 0 

A Itt of modollenseo; plano-oonves,&o. I 6 0 .. 1 10 0 
4ae100ted Iar!!o 1_ • 8 0 0 .. too 

iplan ....... -. 
51 OOD.'ftXO.OOU.ftiL 

8 ~ch':'::-""AJ:,hle verttoal11. 

1 hollow gla.. lens for holdmg b"ul. 
prude of carbon, 9 IJI. dwneter Ad.. 

£ 8 a. It, B d 

Justable vertically, and on bonzontal 
was • o 0 

1 set of vanooaly exeentne diaphragms 
for lenses (annular, C1Icumf~tuu, 
_lral) • 1 0 0 

Anatonncal model of eye " " 0 
J ophtbalmooeope. 0, 15 9 to 1 10 '0 
A chait Wllh one sht, rotattng ill frollt of 

a chok WIth .. veral shill • - 0 10 0 
A reftectmg stereoscope WIth sele_ 

ehdes IDcludmg geometncal figurell .. 2 10 0 JJ 8 0 0 
A refractmg _cope WIth selected 

shdeo 05,0,,0150 
Apoeudoscope.. .. 2 0 0" .2 5 0 
3 hollow Optleal pnsms !'or Inaulphtde of 

carbon .. -1100,,2110. 
A rotatmg board WIth pnamatleally co. 

loured oegments, WIth multiplYIng 
actJ.oD,tobeusedbyhand _ 1. .. Q 0" 1 .5 Q 

A rotatmg chsk of pnamatleally coloured , 
glasses, to be used Wlth lamp.. .. 0 6 " 2 10 0 

12 p~~' 9 m )( 9 iD.~ cololll't'd g~ 0 12 6" 1 0 0 
2 medlOm blue 
2 deep blue 
2 deep red • 
1 deep Ol'lDlBOn 
2 yellO'\f • 
1 deep VIolet 
2 purple • 

4 glass cella on wooden stands for solu_ 
tIoDs,6m x4m x2"m .. 2- 2 0 Jt '2 8 0 

A i·pmt metal spmt-lamp WIth large 
WIck- ...... ~o 

An achromatIc lens. The len.eo separate 
m Bcrew frame, 8 m. cham. .. I .. l 5 0" 

A day telescope 0 10 6" 
A rught teleaoope 0 15 0» 
1 Ramsd.en.'e eye-pIece .. 0 14 0" 
I Huygen'. eye-pIece.. .. .. 0 14 0" 
1 opera glass.. .. .. .. 0 10 0" 
A model to illustrate the J;eadlDg mi .. 

otoscope • o 15 0 

0" 012 0 

2 2 0 
2 10- 0 
210 0 
100 
100 
2 10 0 

1 plane and 1 convex glass, with preBB1ll'e 
frame for Newton's nnga, 4 m dJ81ll. 0 18 0 JJ 2 10 0 

Strained baJr WIth taleseope for dtll'rae. 
bon.. " .. 

Frame end ,POlartIutg gl...... WIth 
graduated .... 10 • • • 

Bo;i!.:'~ok::o!}.e,!'or ~~ 
Quartz plate. • • • 
·' .. Idad pyrantld of black glaso, on white 

screeD. and stand 
9 tourmalmes lD pIncers 
2 tourmalmea on caps for lamp .. 
1 NIcol pnsm on cap for lamp .. 
.. speclIDeDB of Iceland spar, out. not 

6» "10 0 

o 0 
8 6 II 

1 6 
o 15 
015 
1 0 

0" 
0 •• 
0" 
0 .. 

..... 
015 0 

» 0 0 
1 10 0 
200 
200 

mouuted,llD.x2m.x2m... .. 2 0 0" a 0 0 
Pnltn of Iceland spar for smgle and 

donble refraction - • • 0 8 6» 2 10 0 
Bbomb of ICIrland spar. WIth uada of 

optleallWll ground perpenchenlarly. 0 19 0" 1 15 0 
Polartlutg uneroacope. to fi,lamp • 10 0 0» 12 0 0 
Polamoope for lamp - .. - 6 5 0 " 14 0 0 
2 preaoure &am.. for stram on gl .... 

(I ) COmp ..... on (2) DlOtorttOtl. 
(Polanzatlon). 1 0 0.. 9 2 0 

Unannealed plates of glass. • 0 1 0" 0 16 0 
Bar of gla .. for VIbration, 61'1 x 4 m. 

x*m - 0 5 0" 0 l6 0 
1 po\ar18lng aaccharuneter • • 4 0 0" 21 0 0 
A ,poe_po, WIth tram of three 

pnatlll • • • • 15 0 
12 oarboo oyhede .. !'or burtllng metalo. 0 12 
J aquare glaaa cell chagonally chvtded • 1 0 

l_umlamp 

0,,2000 
0" 0 18 0 
o ~ 1 10 0 

8 80nr dJedgero 
I Ib magneatum nbbon 
lilb. Comada ~ 

• 0 3 0 
88U.8100 
086,,010 

La 
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, 2 quiTe8 tissue paper ... .. 
£ • d. £ • d. e •• d £ •. d_ O 1 0 8 Ilal COJ!s lbr mdooecl opark ThIn 

60 ~tt,,:,lOoft 5':'..er: o::.:er _ ..... ~ 
s lbs mica In CWI 

o IS 010 1 10 0 
... ered copper ""'" 00Ila, 1 ft. cham.-

I Iteam boder (I gallOIl). WIth 110 .. 1. 
8 0 010 , 0 0 

110 0 and val .... on Inpod .ranc!, and nng i 1bo .. lomto In cakes _ burGer 6 0 0 i plllt gl7cerme lOOp 10lotlOn _ - 0 S 0 .. 010 0 
tlb bollOash - - _ 0 0 6 .. 0 I 6 

Vo/taw EkcIn<,,* ..tppar_. 
ELECTRICITY. 

Fnclumal EleOlr .. ,dy App ... _. 

! 2 agate ~pI fOl'lnpport 110 0 

Bwe.llbont. 

8 CU'Cular b .... plateo. rollllded ecfgeB -

(2) m. tiuck. S m cham _' - 0 IS 
(I.) tID. tIn.k, IS m cham - -} 

(3) -m tlnck,4 m dmm _ _ 
'0" 2 2 6 

2 gold-leaf electroacop .. , WIth top., each 
ISmlugh_ - - -0150 .. 600 

1 lJ.'hompsou'B electrOmeter 
I BJD&ll electrophornB - - 0 6.. 0 15 0 
1 Coulomb's electrometer, With IDleR 

plate, and glBoo lbr BIllpho .... acId 8 8 0.. 3 10 0 
• P,th b&1l electroscope - 0 8 6" I 2 0 
A mahogany Btool, Wlth gWB legs, I ft. 

oqll8l'e - - -' - 0 10 0 ~ 0 18 0 
2 cyhDdnea1 conductols, on varmsbed 

glsIBlego, IS m.loug, WIth hoi .. and 
plu!!,,- , - - - 2 10 0 

I 'Wooden balls, covered With fou, 9 m I 

cham 0 '10 6,r 2 0 
" wooden chtto chtto 4 Ill. 

cham ... ~.- .. 060,,15 
ltce~all - - - ~ II 6 0 
I _ baliB on bent WIftl and stand - 0 7 6.. 2 2 0 

J ball 4 III chem. 
I ball I In cham. 

Ball and .ov .... Wlth msulatmg han-} t.:d" ~ b~ wood~ cov~ WIth 2 10 0.. 4 10 0 

Covers, bras. (distnbutioll), cham 1 ft. 
Electnc whed - - - - 0 4 0.. 0 10 0 
1 C7lmder machme (Cylmder. 18 m 

long. 12 m. cham.) , - 4 0 0 .. 10 0 0 
1 plato glBoo machme (pla!e 2 ft. cham ) 

""tb hoop cotuleDBer ... ... I 6 0 0 tt 12 0 0 
1 Hobl·. maclune (p!Jlte lid In cham.) 7 10 0 .. 21 0 0 
I hl'l1Bll :plato condOlllOr (platoB 9 D. 

cham) .100 .. 200 
I electrophOfllB. 15 m. cham I 0 0.. 1 15 0 
1 chsoectedJar - - - "10 6 H 0 16 0 
4J .... lft h'gh,81O.dmm • 1 I 0 .. 6 0 q 
• moulsted table Btands. 6 m. cbam,. ad-

JDBtBble for heIght - I 4 0.. 2 0 0 
IBp11"OI chomte Jar. Gothne's - - 1 0 0.. 1 IS 6 
1 IUllt Jar) about 5 1D. long, 1 m diam. - 0 18 0 JI 1 6 6 
1 model of Wheatstone's .... olvmg 

ID11'r01' - I 10 0 
hable for spark d1Iehsrge for dItto _ I 10 0 
1 cbsk, 'W1th black eroas, to revolve. 

(Duration). - 1 0 0 
A table IlDlversel choclwger - • 1 0 0 H II 5 0 
Tube for exlIaastroD and electric chs-

clIM8e. to acrew on to _-pomp, 3 ft. 
lODg,4m.cbam. - - - 2 5 0" tJ B 0 

?:~t'E,~re: 10. ~ 5.': 0 8 O. 0 II 0 
cham. -0126.110 

Ftaokhn·splane,lft..Ift. - - 0 5 0" 010 0 
Open Leyden jar. of tIock glass, lbr oeIf-

-ll'ng.9 m.lngh,&m cham. - 010 0 .. 1 0 0 

4 T~;:'~ : } 1 10 0 .. ! 0 0 

1 carbome aeul d_. 9 io. long 
8 Iourmelme crystals, 2 Ill. long (for 

pyn> electrn:liI) 

gsIvanometer. olmoo Deedl.., Sat, 
8 io. long. WIth 8Cl'eWB. stop'. Bhod .. 
&0.. complete - • _ 8 0 0 p 8 10 0 

Thomson's gah'auOIDetet', 'WIth mica 
plate (Barrett'B mocWlcabon) • - 8 0 0 

2comma.taton.. • • .. 011 0., I I 0 
I luge _n. needle. with oo~ (fur 

Btrons onrrento). neeclleo 6 III long _ I 17 6.. R 10 0 
B large """ modOia of opeD COlli. hoD} 

WI", ~~'tt-=: ~ lon
g

._ VUl.. 0 7 6.. 0 18 0 
(6) left-handed _ _ 
(0) conIcal _ _ 

1 magnetIc needle. horizontally lOP. 
ported (agate). 6 m. long - _ 0 10 6.. I 10 0 

Large hoop cod of covered oopper """'. 
18 In. <bam. - - • _ 0 18 O. 8 0 0 

I bobbms of copper wire, WIth "bolllto} 
tobo core (for electro-magnet). 2 m. 
mternalcham.8io.loog _ 800 .. 10100 

1 horswhoe core for ditto .. 

~ B~:3'i:'.t~ '::h" ~";m~~';'. I; 0 10 0.. 8 10 0 

~ cu
p·5tlnn 

co!per ~). 9 "': 0 10 0.. 0 \I 0 
I lI_ng hebeeo. one C7lmdncal. the 
I other hoop, Wlth ZInc aud copper teJo.. 

mlllo!Jl (lOfto.tm IlCld). 012 O. I 0 0 
1 Volta'. pd.. - 0 ID 0.. I 10 0 
1 Wollaston'. cell.. (J & 0" 0 16 0 
6-cel1 BlUlIen·. battery. 1 16 0.. 2 III 8 
I4-ee1l DOOleU·. b.1teJy 8 10 0.. 6 10 0 
6o-eeU Grove'. bsttery (A) _ 25 10 0 .. 80 0 0 
I Sm .. ·.cen - - . _ 0 6 0 .. 0 10 0 
1 Grove'. gao .. II for gao botter7 • 1 0 o. I D 0 
6 tIun odver plateo for polanaod battery. 

6m.)(8in.. -06" 0 
1 taogeDl galvanometer hoop. IS m 

roam, lJCCUI'ale, mth acrew8, ahade, 
&e.eomplete - _ BID O. 8 8 0 

4 platmum BpBtoI ... each to weigh i oz. S 18 0.. 8 0 0 
1 reclanguhu- glBoo ecIl. b1owo, 8 JD. • 

5.8. _ -0\50 

~~~ve~!":,~~~~J~f'w;,:~tone'~ 0 16 0 
bndge • - __ 0.660 

BeslBtance COtiB. 10 Belected from 1.000 
tol_ -1600 

Board Wlth metal screw. • 1 0 O. 1 6 0 

1 ft. · • • • · 
fift. 

HI. 
3t1. 

1ft. 
ttl. • 

In. 

.. . 
1 accurate balaDco, m ..... ".,gh to 60 

gtammeo tnrD to 0005 grammea _ 8 10 O. 19 0 0 
Asato IUppcno, release, to weIgh fiOO 

gtammeo UJm to '005 grammeB • It IS 0., 14 10 0 
4 _ of grsmme WOlghto from 600 

A ~tstone'. ~heoatal : : g .. 15 15 0 
FanIday's bahmecd WIre. to Bhow _ 

uon and repolBlOl1 of crzrreut .. 0 6 6 n 0 JO 0 
21lat coUs for attl'aetlOIl and repnlmon. 0 II O. 0 16 0 
8 mercur:7 CIlpI.oboo"o. 1 m. dIam. • 0 7 '.. 0 18 0 
1 glaso cell fur e1ectrolyolo of water and 

aelt,Ift..6ur. •• UL - - 0 0 
• eellB, g ..... for eleetro1_ of metalhc 

ooJullonB, to tit m lomp. with -ow 
clamps for fine p!Jllmom ..,.. • 8 0 0.. 6 0 0 

t FanIday" yoJlanletor. - • 16 0.. & & 0 
1 Guthne'. voll88tat - 2 0 0" 8 10 0 
A BJD&ll magneto.eIeeIne mac:hwe, WIth 

SI01DOD8' 8l'1llBbJn! • - J 10 0" 1I 12 • 
Ich8llOCl8l00d.8mlong 1100" 210 0 
1 BuhmkotrB ooIl, W1II1 aepenIted ..... 

denser • - - -650.,2600 
Mod<! of M ...... make break and reIaJ I 0 0" " 0 0 
Coolaet breaker and rev ...... m one _ 0 18 0" 1I)8 II ' 
_is bBIanced ..... - 0 " 0,. II III 0 
Farado7'. rotatIng frame • 0 7 '.. " 0 0 8pu:1< from Bnhmkoft". -I, _ ... mg 
m_III'01D1AI~(re-
~Je) I J 0.. "10 0 
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I/. d. .£ • d 
I Barlo ..... "heel 0 Gte 012 / 0 
Disk of COJI1 to revolve beDeoth Deedle. o 18 0" a 12 0 9 m dJam., m thIck .. ... 
A .lab of ur um glaoo - - 1 1 0" 1 15 0 
Goodeve'8 model to t11Dotrate D8edle 

telegraph - - - 015 0" 1 10 0 
- 10 0 0 Model of Whe.s.t8t0ue's rela.y 

Morse'. telegraph 9 10 0" 10 10 0 
Electric 81armn 1 0 0" 
Electnc thermometer 0 7 6 " 
2baro 

(I) BlODluth 
012 0 (2) AutunODY (Each 4 m. 10Dg ) 

1 thermoplle 8 8 0" 

M-'.",l'hct,ona/ and Yo/lIJic EkcIncoI.y 

:~~~ {;'~~J.~ta1 - - 0 1 6 .. 
- 0 0 2 " 

lib tmfoll - 0 1 6 .. 
1 pi'" of B1Dber, * oz - - 0 0 6 " 
8 ,tICka, sulphur 0 0 & .. 
1 cae. skiD 0 2 0 .. 
I fox'. brUsh - - 0 2 6 
8 yard. best black .ilk - I I 0 .. 
3 Ib. electncal amalgom 0 18 6 .. 
4 yardo be.t wluto tlJmDeI (all wool) • 0 10 0, 
8 gl... lubes. olosed .t one eDd, lit ft. } 

long, Ii m. externa~ I m. mtei'nal 0 7 6 .. diameter .. .. ... .. 
I Ditto ch.te partly I!tOUDd 

~ = ~:'r:kha nb~n 0 2 6 
0 I 0" 

1 ekeln cocoon e1lk 0 1 0 .. 
1 akem 8llk braid WIthout cotton 0 2 0 .. 
GOplthbalJs - - - - 0 3 0 .. 
t square feet vulcanIZed mdJa.-robberJ 

7 sheet, ~D tlnck q 
41b •• he c - 0 8 0 .. 
2 square feel .heet ebomte, iIr I!I. 0 7 0 
6 yardo b .... cham - - 0 2 0" 
ll8nof.-

Tm 
IroD 

~ ... uml 
~~r 6 1D. long. i m .. diam. 6 \0 0 

Cop~er J Platinum 
Bl8.IDuth 
Autimony 

12 lba I1'On fthnga - -
SO yards coppu oovored Wire, No. 12 
20 cht... d,lto No 16 
6 plate. of tin pl.te - -

~2·t::1.=!U~.~:''':'.:'~ -

-

4 copper b.u., .... th ey ... on .tando, S m. 
ebam.- -

4, I1'On balla, with ey ... OD siIIIldo, 8 m 
ebem. - -

8 cube. of .,okel, i In. -
I Ib of hIZmuth 

-

MAGNETISM. 

dpparGUU 

4 •• ft Iron bullets, from t m. to i m. 
dlAlD -

1 bar of .oft trOD, l8Dle dlm8WUOIlI aa 

0 5 0" 
0 5 0" 
0 8 0" 
0 2 0" 
8 0 0 
0 9 0 

2 0 0 

o 10 0 
0 1 G. 
015 0" 

010 o .. 

1 10 0 
1 10 0 

510 0 

0 » 6 
0 I 0 
0 8 0 
0 2 6 
0 6 0 
0 6 0 

I 16 0 
1 18 0 

on 0 

0 0 
0 8 6 
0 5 0 
0 " 6 

012 0 

0 " 0 

010 0 
0 1 0 
0 8 6 
0 3 0 

0181 0 

o IS 0 

.& • d £ • d. 
12 aga.t.ecapa - 014 ote 3 0 0 

~ , , 

SIZ" 

2 pm .. of bar magnets bored through 
I 10,0 centre, 1 ft. m length .. - O~ 

I large Permllllt mognet, 9 m. high, OD 
0 0 wooden staDd 0 G" 8 

APPABATUS 4ND MATEBlALS, GENERAL. 

1 Il'on pestle and mortar '.. .. 0 2 6 t' , 010 0 
1~ papers of Deedles, from darnmg to 

finest Q 2 0" 0 8 6 

~O ,="t .. 'fj!~~on .,; ... go";'., b 0 1 6 .. 0 2 0 

• vuy coarse to finest - - - 0 6 0 .. 0 
20 sheets stout wlnte card board, 2 ft. x 

2 ft. - 012 Op 014 0 
8 photogrzplno Ibshes, I ft. • 9 m 

poraelam 0 7 
2 teo. tub ..... do for 24 tub .. - Q 4 0" 010 0 
1 groB8 test tubes, assorted .. 010 0 .. 014 0 
24 c;yhndnca\ wooden blocks -

~ 
12, t'D. high} 
b,lIm Ingh 9m _.ter o is 0/, ~ 0 4,8 In Jngh 
2, 61D. bIgh 

6 b .... table clamp. - 1 4 0" 2 10 0 

12 table .Iands - ~ i 8 O'J 4 10 0 

.... t .. ~ 18 m. high 

6 nmverssl wooden hold .... - 1 16 0 .. 815 0 
6 Iron retort stands, With 4 nnga .... h 

(heavy footed) - - - 2 2 0" 210 0 
1 groes cueular and square glas. pl.tes, 

average 5 m duLmetel', and diagonal.. 0 19, 0 
100 lba mercDIY m .... bottle - - 17 0 0" 2010 0 
1 Ib. BIl1plnde of calCl"" 0 8 6 .. 0 4, 0 
1 Ib. BIl1pludo of IlIroDt,um 0 10 6 .. 015 0 

.... magn.ta - - 0 1 6 .. 0 5 o· 1 Ib .uJplnde of bon .... In aealed 
1 .... U vertlcal tlelll needle 010 0 .. o IS 0 tubeo- - II 5 6 .. 0 8 0 
1 wooden sphere, With ooppel" cod, on, 20 lbo. tluar apao - - 0 5 .. 0 J' 010 0 

.... d (Barlo ..... ). Wlth blDchDg acrewa 20. pllll1num wue ofa.leeted tlnckD ..... 2 16 0" 3 0 0 
to ahow t'8l'th'. m&g'I1et11m.. .. 815 0 .. 4, 0 0 4 .... prectp,tsted .ilica - 0 4 6 » 0 6 0 

Cyhndncal bar of 80ft mm m g .... tube, t Ib magneaia c. tllta II - 0 1 0 0 I 6 
In oopper cod, for _110 expaDJIOD, 20 Ib .. qlllck IuD. - 0 I 0 
8t1letlong - - - - 015 O. 1 0 0 ., lba. oxide of mercury - 1 15 0" '.I 10 0 

1 chPPlng needle .: - 1 1 0 .. 1 5 0 Ilbs ammoma alum 0 9 6 
1 comJl888 needle .. .. .. O' 1I S .. 015 0 I __ .. luboD BIl1phate o(webgo - 0 0 6" 0 I 0 
Bol< of wall mngn... for CODOeqUODt lIb tetraclllor1deofearboo 010 6 n o 12 0 

pol .. - - - - - 0 6 10 Ibo eI110rate of potash t 5 0" I • 0 
1 steel h01'8e-Shoe for magn_bon and I Ib gam &ralue - - ,0 2 O. 0 ! 6 

demagnetuauoD .. .. .. 010 O. o III 0 10 lba ond. of WIIIlgBD .... 0 , 6 n 012 6 
1 IIOIl bar for eorth's lI1Ipetl .... 5 II. Alba mire - 0 3 6 

long. ~1I1 80ft _ _ _ I) ? tin 010 0 Ilbs. cyamdo of potaasnun - 0 6 6 .. 0 7 0 4Iod ......... _ _ _ _ 
o 10 0 .. I 10 0 5 O.lS. nrtrate of Illvet .. 019 0" I , 0 

G ft., mago'bo need1 .. booed through 10 lbs. eI11ond. of calC1nm (ftmed) 015 0., 018 G 
oeD .... from 9 III 10 I lB long _ 9 9 On 015 0 101htm .. - - - - 0 0 4" I) II 6 

6 DO."U. atando fur m>go_be need1es, Ilbs. ..- oflcad - 0 1I I 
from I iI1. \Q 8 lB. III heIght _ _ 015 0 I lb. BIl1pbate of Il'OD - 0 8 tI 
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£ • d. 0\1 • d 
8 1-m ... lm, 8 kmde. - 0111 0 
1 .... boy of IIUlphnnc .... d - .C) 0 l\perlb 
1 carboy of DIme 8Cld • - 0 0 7 .. 
1 carboy of hydrochloric aoul 0 0 It N 
I pall' be1lowa • · 0 7 0 
Ilb Iodine - - - 116 010 I 8 6 
1011>0 bl81llpJnde ot mercury · 214 0" 816 0 
6"OZI IodIde of mercury 012 0 .. 016 0 
5 lbe chloride of ammomlDD · 0 " 6" 0 6 0 
20 lb ••• u1phst<> of IOcia - 0 " 6" 016 0 
8 lb. sulphate of copper - 0 " 0 .. 0 5 0 
1 Ib sulphuno ether 0 6 6 .. 0 8 0 
10lho. p ..... fiIn. (aoW) - o 15 0" 018 6 
I gallon turpeutme 0 " 0" 0 6 0 
1 gallon 011 .... Ii 0 6 0" 0 9 0 
4. bolt heads, 2 gallons - I 0 0 
12 obom .. penhold .... - 0 3 0 .. 0 6 0 
1 glruller's dtamond 018 0" 1 5 0 
1 gallon methylated spmt 0 4. 6 " 0 1 8 
30 yards mdt. rubber tubmg, t m 2 0 0" 8 10 0 
30 yarde dttto ditto .n. 1 2 0" I 7 6 
.2 U'OD pans 'nth wooden handles 0 7 8 

~ 
lib. lIow ... of oulphur • - 0 0 8 .. 0 0 
2 OZB red lead ~ - 0 0 8" 0 0 
lib .larch · 0 I 0 
j .. IOd,de ofpolB8s1um .. 1 6" 0 2 0 
A box of_ - 0 0 6 
t Ib gunpowder " o '0 " " 0 1 0 
• Bqll&l'6 feet Ihm aheet glaea 0 4. 

6 " 0 5 0 
6 t-Ib. round·bottomed _ 0 2 01" 0 6 0 
t ream .. lnt<> blotting paper - - 0 7 6" o 12 II 
6 fonnele, from 2 pm .. to ; pint - 0 4. 6 " 0 7 8 
U slivered gt... beads, I'roln i m. to t m. cbameter • - - 0 2 0 
6 unsen burners, small tnze - ... 0 8 O. 1 " 0 
10 lbe .oft German gl888 tub'ng, t w. • 016 0 
5 lb.. ditto chtto t m. - 0 7 6 .. 0 8 6 
5 Ibs. chtto chtto in - 0 7 6" o 10 0 
6 wooden tray •• 2i ft. x It ft •• - I ]6 0 
1 eet cork borers 0 0 I .. 012 0 
J corkkmfe - 0 1 0 .. 0 2 0 
1 bottle oollodton 0 2 

6 " 
0 6 6 

, 12 do .... selected corka • - 0 8 6 .. 0 6 0 
A box of carpenter's too1s 1 0 0 .. 2 0 0 

INORGANIC CHEMISTRY 
ELlUIBNTAJl.Y STA.GB. 

1 B ..... en Bum .... ""tA Roa. -For burmog .. nuxture 01 
coal-gas and all, the latter bemg adnntted tItrongh the 
small holes at foot. The ros. u. noed for gently heattng a 
glass or porcei&to vee.ol, as m E.rpe 65 & 91; WIthout the 
r .. o, B long, narrow •• ntoWiely hot lIame IS produced, 1UIt
able fOl' Igmtlon. as m Exp. 1, but not tor dtiect applIcatloo 
to glasa or porcalatn VOIBeJlI. From 21. Id. to 7 .. Gd. 

2 A Dozen Test 1ld> .. -(Exp •• 2. 36.36. 39, 45.)-For 
exposIng V1L110D8 8ubstan ... to .. moderate dear .. 01 hBBt 
8d. to 21 pet' d.... • 

3. ThreeT"" Gl ..... OR Fee/-(Expa 7,8.23,34.47.48, 
\ 65. 73, 74. 78, SO. 81, 8.2. 103, 109.)-"FOl' shoWIDg the 

effect of mixmg vanOWl .u1UlaoDS. Gd to a.. eaclt. 

4 TID. Small Slrmrg Cyl1nder •• 6m X! m -Forshow
I."!!. the formatton of bydrochlono 8Il1d (EIJI 6) One IS 
\1 :!.ed 'WIth hydrogen. the other WIth ohIonno, both bemg 
. m..t WIth l!1aea dtaka; they _ then placed month to 
itablth. cblorin. uppermost. the dIS.. Wltlidrawn. the _ 
~Ilod to 11I1X perfectly, and the Jara .eparated. when the 
ap'1! .... tton of a ftame to the mouth of each eylmder causes 
an ~hploalOD. WIth prod In of hydrochlono acuL 3d. to 
21.ea.h. 

5. n.o CtiI1nder. OR • 12 m. X i ID -(Expo. 2, 12, 
15,16.17,19,24,40,62, \;3,64.67.68.62,67.70,77. flS, 
89.94, 95, 96, 99, 101, 102. lOG )-For demonetratmg the 
propertus of gao... U. to ,21. each. 

6. no. Cylflllllers "" Fm. 15 ID x.2 m.-(E1JI8 21,27. 
~, 69 j-For oumIar pnrposee. b. 64. to 5a. each. 

7. A CyI1nder "!l Nlof, 30 iit X 3 ID~Expa 25, 69, 84 ) 
.-;for demonstrnI>. • the oolubtlrty of eortam f!88"" m 
water. The .ylull!' • 'Dust ~ wtth dry gas and eIoaed 
WIth .. atout glaso .te, graa ld /irmJy. ....d tho mouth 
dlpped into -. tG. 'plate 1 ~ off eo BB to alIow .. 
Tf!rJ smal1jetof_1oenter ."eyImd ..... theabsorpkw 
proceeds. 60, to 321. 

8. 'l\o&.toec"td Woul!f'. Bolli., fitl"" ... 111 Tlwlh Ftotut.l 
GIld Drm."" N.-For the preJIILt'&tlon of s- not :I.wnng the applI-..n of heat, .. hydro(!'lll, earhoruo 
an ydnde, nltno oxtde, and aulphuretted hydrogan. (Expo • 
13, J4, 60, 64, 68, 92.) Tho tube of the funnel must dIp mto 
the lIqUId in the bottle. I .. 9d. to 4,. 

9. ~ Woul.f!" Bolt"" fitl.1I up 08 W.tA-b."Ita 
lor VJtJIimIg Go_ -FOl' rreetnK gas .. from 1:\' .... of the 
8CIds used m the.. preplll'attoD, bl pBOltDg them through 
water or alkaltne lOiuttono. The inlet tube should JUlt dlr. 
beneath the .urf ..... of the bqUId. By plllClng mong au • 
phurlc "",d lnotead of water In th... bottlea, any g .. 
p ... ed tltrongh wt.lJ be freed l'l'om moiature. (ElJIs.26, J4, 
60, 64, 68, 92) 10 4d. to a.. 

10. Th ........ ked Woul.f!'. Botlre. jitted up 08 Wad. 
bom .. , ... tA Th.rd 'lUbe .. Sqf.", 7Ubt.-(E~ 18, 22, 26, 
41, 65, 61, 98, 100, 106 )-For ainularly _bing ~ lolu. 
ble _," hydrochlono "",d and BlJ\lllomL The IDiot 
and saf~ tubes shoDld just dtp beneath the snrr ... of the 
.... Jung liqUId. The safetY tube pertDlts of the entrance 
of 1LIr, m .... of any runnmg bock of water through 
abSOl'ptlon of g... and 10 _.... the eqUIltbrlUID of 
pleseur.. lB. 9d. to 40. \ 

) 1. LID'fI' FI .. b Jilled ""'4 Cork, TIuoIlt FUn.el, Md 
Deh • .,." Ne~For the pr.p .... atlon of g .... from lIqUId. 
by the aId of heat. Flame abonld not be allowed to oome 
1D contact WIth the glaaB, a JlI- of .. """WIre gaWle or a 
sand-bath beIng mterposed between the flask and the 
oouroe of h .. t (EIJILIB, 22,26,41,66.66.61,98, 100, 
105<) lB. 3d toa.. 

12. Smalt.,. Fltukr, fitted up as No. 11, and ned for 
.lIDilar purpoa... (Expl. 14, C07.) IOd. to II. lid. 

13 Small Fl4Ik jitted unt4 Corlr and D.l,",,!! N.
(Expo. 60. 72, 76, 104 )-FOl' heatJng aubst.n .... genera.lly 
101Ide, and coD_g producto of decompOIltlon. W,thout 
the tube thu may be used as a :reomver to condenae wtrw 
"",d, m Exp 76. 7d. to 11. Gd. 

14. Large Fltuk. IDltA Wldl Necka.-For bummg phos. 
phorus m o"ygen. &.. (Expo 28, 66, 71.1 ·11. to 41. 

15 T4r .. Florence Flade ... ,A Corka and Deh."" N.,. 
-!ExpB 26,65.79.83,86 )-For we when the naked ftama 
mWit b. appbed to" gt... v .. sel BOllig cheap, the 
fracture of th .... lIOBkB III of .lIght conaequenca. 4d. to I •• 
each. 

16 Fluk ""'A Cork GIld n.o 1ld> .. , tued lor fDlllhing 
G ..... -(EIJI •• 26, 41 )-For purpooeo .lImw to th ... 
c1 ..... bed m No 9 Specnally, &I ID Exp 26, for p ... lDg " 
gas through hot water, 10 &I to mIX It WIth steam. h. to 2 •• 

17 • L8.rge Beakw.-(Exps. 42, 43.90. 108 \-1'or nae 
when hot eoluttono are r~Wred 10 open veaaeia, or when 
auhotsnces are mIXed wbich by th ... _00 evolve heat 
To be h .. ~ upon gauze or a aand·b.th. 10<1. to 21. 

16 Retorl., ..... large • .... ..,.,uler.-(Expo 76,90.)-For 
use m dtattJlatton, as of mmc acuL 9d. to a.. 

19. Lorg. Fl4Ik, 1-2 Gallotl6,1IJlt4 Cor'" GIld Flo. N .. 
paumg _Rl • • t, .... reaclmrg IUIIJ t4r1»lf14 the Cork. the 
remtll1Jlkf' t. the Cent,. qf the Fltulr -To illuotrat. the 
manufacture of auJph11l'1C "",d, l1r1gen or 811, mtrlc "",de, 
auJphUl'OlUl anhydrlde, .... d steam bewg adnutted through 
the longer tubeo, and an aspn'8tor attached to the aborter 
one, to mam .... n a COIl8tI\Dt _to (Exp 107.) 21. Gd. 
to 60. 

20 no ...... cked Bottle fitted ... W/U/r.botll., !Jut untA 
....te tnlet;tvbe.-(Exp. 6f )-For decoml""'!"g IIII1JD01Ua 
by chlorm.. A deposit of oal-atlllD01UaC II' formed, whICh 
would choke. narrow .DIet tube. iI. 911. to 41. 

.21. YolI_ to~ ... Wat ... tmd •• 1Iect the G __ 
uporat.Ig.-(E:rp •• 11. 26.)-M81 be uaed a1eo to eJectro. 
lyee aquaona h,1drochJonc 8Il1d .... d IUD1I101lJa, The 
tiattery, No. 49, IS employed for tIua purpoae. 21. to 60#, 

22 B./l..j4.""" SWp-cocl. <md Gkw JT mel for Bell
Jor to jIoaJ .... -(Exp. ao )-To be 8lIed _h" nurlme 
of two .olumes of hydrogen 8Dd ODe 01 ozygen. 'rhe 
gas can b. tranaforred br d..-nword pn811l8 of the ju 
and opeD1DJ! the otop.cock mto " b!Jsdder or collodion 
haIloon, wbtch .. then ".rp1Dded br eootacI; wtth ftame. 
7 •. to 50. 

.23. Stoppered Cylttukr os Foo/.-(E:<p. 33 )-For the 
preparatJon of ozone, by leanng • pttJOe of freshly /lilt 
phosphorus for ao ... 40 __ 1D " .haIlow Jay« 01..
at the baaa 01 the eyJmdao. The yhoap"- aboald me 
above the _, 10 .. 10 be put1y 1D __ ",III tbe .. 

eacIoaed .n the eyJmdao. 26 to lIAr. 
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24 Long Thml. F ....... I '1Ub •• -(Exp. 40. )-For COn
V"Y'ng sulphU1'lc 8Cld to the bottom Of a gI .. s of water, so 
as to procure the oombusttOll of phosphorus .11 oonta.ct 
With poto.eBre chlorate Uoed lIlso for pounng bqUldo tnto 
non-tubulated retorts WIthout wettIng the mo.d.s of the 
neck.. 2<1 to 11. 901 

25. Gltu. '1Ub. aM Stlk Rubber.-(Exp 4.)-For pro
dUCing ~ctncJty. 18 to 7. 6d 

26. Large Thbulat.d B'/I1M - (Exp. 59) - The Jar 
hemg closely atoppered .8 pl&.oed over .. cap8ule, iloattng 
on water, COnta1DlDg 'gn,ted phO&l'horus. When the 
phoaphorus...... to burn. the Jor IS depr .. sed. so as to 
equab.e the level of the water Wltlun and WIthout The 
stopper be,ng then relOOved. the r .. ,dual gas 0&0 be tested 
and .bawo to be mtrogen. 28 2<1. to 10 •• 

27. Tubulat.d Aq""""", -(Exp 51 )-To i,e fllled WIth 
CI&1'bomo anhydr.de through the tubulurc at bottom. untJl 
the gas OveriiOWl. Soap bubbles _ filled Wlth all wIll 1108' 
when th.,. are allowed to fall mto the glass vessel. 4. ~II 
to 5 •• 

28. Skallaw Gltus n."h.-(Exp 46 l-Fo. exposm!! a 
large 8ur1iwe of bme-water to the Illl' of the room wherem a 
les.on IS belDg gIVen. to prove the presence 01 CI&1'bonlC 
anhydrIde thorelD. Is to 21 6d. 

29. S...... 01 Two· ... ck.d Bomes - For pas8lDg SH 
through varIOUS soluttons of metalbc oompounds to" produce 
.ulphld... (Exp 97) The bottles should contam aqueous 
aolutlons of ... enious anhydrIde. CUprIC sulphete,' plumb •• 
86eta.teJ t&1'tar emehe, ma.nECa.DOUS chlonde, and ZlnQIC sul .. 
phate. 28 6d to 10" • 0 

30. A 'lUbe WIth Stopaock at Bend ","_ded by. Gltu. 
V .... l to cont .... Fr .... ng M",ture -(Exp 100 )-For the 
liquefactIon of sulphurous anhydrIde by a mlXture of 1C8 
Imd Bait 4. to 128 

31 CombfJlllOft 'lUbe contam.ng Spongy Plat.num -(Exp. 
105 )-Through the heated tube is p .... ed a JlllXture Of 
two volumes of sulphurous &nhydrIde and one volume of 
o~ygen. They comb me to 'onn sulphUrIo anhydrIde, 
wh.ch produce. denae wh.te fum .. when .t .ssues from the 
tube mto IDOlSt IW' , Is. 6d to 11. III 
• 32 Gk!b. ""tA Twb Pla"num Wire. lor 1'asnng a Str •• m 
III Bleam. Spark. through Asr -(Exp. 63.)-Under the 
stImulus of the mtense heat of the spark, the constttuents 
of the all 10 the globe e.mbme tu fonn ruddy fum.. of 
nItrous anhydride and nlme porolUde, wh.ch redden mOISt 
lItmus paper. I •. 6d to 17 •• 6d -

83 Ck!ck Gltus -(Exp. 44)-To oontslD an alcohobc 
lolutton of bone "",d. whl.h. on .gIlltton, hurna WIth a 
charactenstto green .. dged ilame 4d to Is 

34 'IUbe lor H.atsng Mer",,"ol O""tIe -To show.ts d .. 
oompomtlon .nte mercury &ud o"Ygen (Exps 10, 26 )-The 
mercury cond~ns .. lD the bend, the gas p .. Blng onward. to 
.. pneumatto trough 6<1 to lao • 

85 Jet from ",h\cl t. Bu .... Hydrogen -(Ezps 21,31 l
To b. attached by a ftsx.b\ll tube to a hydrogen ~pparatuo 
(No 8). and, the gas bemg bghted. lowered mto a Jar of 
ohlorme or oxygen 4d to II 

86. aoBholtler.-(Erp. 29, 106. 107 r:,.For storing II" 
tor lome ttme, or Bupplymg It lD conmderahle quanttty 
when reqwred for expenment May be used alao as an 
aBplrator (Exp. 19) 16 .. 6d to 80s. ' 

37 P ..... loi .. Cop ... l. -(Exp 59 )-For use With the 
bell-Jar, No. 26. lD the preparat,OIl of rutrogen from atmo. 
.ph ... o 811'. 3d. to 11 

88. Platsn .... JiW mod Wir. - (E"P. 88) - The tod 
eerves to show tho fixedn... or volatihty of IUbatauOO8 
when expooed-to a red heat, the WIre is used for preparIng 
ooloured beads WIth metall1C ond.. and fused bOrax 10. 
to 21. 6d. 

39. Two D~atsng Sp ..... -(Exp. 28.66. ill-For 
.howmg the comhustton of sulehur, phosphorus, sochum, 
&0., lD oxygen and chlOrIDe 9il to 28 

(0. P .. tle and Mort"" -For pulverlSJog vanous sub
otenoes-II to Os 9d 

41. Brood Cam./-Amr B ..... lo. -(Expo 37. 38) - For 
brushing • BQ\utton of hydroxyl over w..oloured wmte 
palIlt, 80 as te restore .ts OMglnal wluten... 6rI to b. 6d. 

42. I..... Tropotl Sin""'. - For supporting B .. ka, &0-
over lamp. 'ld. to 5. ' 
lrf,3

6d
'tWo 8<>t.,., SImu/$ -F~ 8 smular purpose. 21. to 

44 l.d .. ·....obor 7\0b0ag. OSIM'Itd - For IIlI10IunR oon-
n""tlon. "-eon the tubes of v ... oue p ..... of "P~""'. 
as m Exp M, wbereNos.8, 9, 45, and 10 .... lllIed ltmay 
be out into lOIl!!tb. of two or three mch .. for tlus purpose. 
6d. to 21 per~. 

45 C/;y FUrnace lor B .. ,.,,,ng Coke, JCSI" Iron '1Ube to 
pass throngk -(Exps 26. M, 86 )-For exposmg .. gas to 
a red heat lOs. to 40e 

46. Blowpspe Jet -(Exp 29.)-Fltted to the gas-hold ... 
No 36 ... powerful bhlot Of oxygen may be ohtamed, and 
used to show the burnmg of a bundle of steel WIr ... by 
allowmg tbe Jet of gas to blow tbrough the ilame of a Spll'lt 
lamp lB. 611 to 7 So 6tl. 

47 Pneuma"o 'Ih>ngk -Is to IS,. 
48 Porcelrun Tube to pas, throngk FUrnace -(Exp 26.) 

-For use lDBtoad of the 1l'OD tube lD No 45m caB" where. 
as Wlth ChlOrlU8', the use of trOD 19 lDadmlSslble In heatIng 
.. nuxture of steam and chlonne the tube should b. packed 
w,th hroken porcelain or preces of pum.oe, ac as to a.ft'ord 
as large a surface as pomble 4d. to 6s 

49 Fs~e""el! Groot'. Battery -(Exps. ll. 20 )-Fot elee
trOIYS1Og water, hydrochlorIC 8Cid, and ammorua. ,The full 
power 18 needed for tlus work When used Wlth aD mductton 
coIl. the number of cella should he adapted to the sIZe of 
the coIl 30. to 90. 

50 IM.ct .... CosZ-(Exps 63.)-For effectmg the duect 
combmatton of rutrogen and oxygen by the mtense heat of, 
the elecmc spark Alao for deeomposlDg ammorua gas 
and marsh gas by the same agen.,. A coIl of the sIZe 
exlub.ted will work well WIth five cella of the bs.ttery No 49 
21s to 251. 

ApPARATUS for SPBCIAL IMPORTANT ILLUBTRA.TIGNS. 

I Apparaiva to tlecompo.. Steam by Stream 01 Ble.trw 
Sparks - ConslBtmg of a five-oeU Grove's battery, a 
RnhmkorlF coIi, a globe fitted With plattoUIIl WIres for th" 
passage of the spark. and .. leadmg tube for gas. mounted 
upon .. ilask, m wb.ch to generate steam The ilask lB half 
filled WIth water, wluch lB made to boIl. and the steam 
driven slowly through the globe, led mto the pneumattc 
trough, aDd condensed When the a", '" completely d ... 
placed from all parts of the mter.or, the platmum WIres are 
connected WIth th" cod, wlnch lB then set m ""tton. A 
portton of the .. team easamg through the globe 18 thus 
decomposed, and the nnxed oxygen and hydrogen gas .. ""n 
be collected over the pneumattc trough. 41 128. to 13/, 

2 Apparatu. lor Gas AnalySt. -Intended to subnnt" 
ID1Xture of gas .. to the success.ve actton of absorbenta. Bnd 
80 to dctemune .ts oompos.tton volqm.etrJcally The moduo 
opBrlJflds. dIvested of nunor detaIls. lB SImply tlus The 
gas to be a.nsJyaed 18 placed over mercury m the reservOlr I. 
then drawo by the descent of " oolumn of mercury mto the 
measunnt! tube C, where .ta volume IS determmed. Bemg 
retunJed mto the reaervOlr I, lOto wluoh an absorlnug "!lent 
18 thrown. wmch deprIVes .t of one constttuent. ~. gas I. 
brought b""k to the tuba C and measured agaIn. and thlB 
process .s repeated untIl the compos.tton the DUXture lB 
ascertamed An equable temperature lB Antamed m the 
mOBBurmg tube C tiy the vessel H be ed Wltb water. 
winch can be agItated. If nec it - The pressure 18 
rel(Uiated by the mercury CIStern B, wlnch IS ralBed or 
lowered as may be nec .. sary, and .t IS measured by the 
COIUlllO of mercury lD the tube A. 51 6. 

1 ... 'tn.c,...., lor U8I"IJ the Apparatvs 
Let the gas to be analysed be oommon 1111', or the gas 

evolved br ebullition from n&turaJ waters, conslStlng nsuaJly 
of carbon.o anhydrIde 0XYj1en. and rutrogen. Fll'St, the gas 
lB ..... e1iIlly transferred Without 10 .. to the Jar I, and thence 
drawn by lowenug the mercury reservo'" &lid op.mug the 
atop-cocks mto the tube C. where the a~ex of tha mercury 
IS brought to OOlnOlde With aDy graduation mark Suppose 
the fuUoWlDg ObaervattOllB to b. made ;-

HllIght of mercury m C - - - 250 mm. 
Corieapcn<hng volume of gas aspercalibra'} 19 2 tton table _ _ _ • c.c -
H .. ght of mercury m A - - - 130 4 mm. 
Temperature of water m H 16'4°C 
Haght of barometer· - 763'1 rom 

as ~;:!~ data the prOBIUlII upon the gao is calculated 

HeIght of barometer - • - 763'1 mm. 
Deduct holghtOf mercuryCOllDA} 

from heIght m C, VII .. 250- 119'6 
130 4 - - - _ • 

Plus tenSIon 0; aqueous VBpour} 
(the mtenor of U beIng IDOlBt) 13'9 
at 16·(0 C. - - - -- 133 5 

~ OIl dry gas 629 6 

Hence we have 19'241 •• of dry gas '" 16 4° C and 
629' 6 mm pressure. 

L4 
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116sorption of CarbonIC Anhydride.-TIn, 18 elfected by 
p .. OlDg up 'oto the J .... I, by means of a rnnall Pll"'"", two 
or three drops of a ooncentrated lolullon of cauatlO potaab, 
The gas II driven 'rom the meaaunng tub. C mto contaot 
'IVlth the potaab solullon by r&I8lllg th. merc~ .... ervo' ... 
and openmg the atop·cockl A few mmut.. exposure 
I.Cures the abBorpllon of the carbomlo anhydnde, and the 

i:~u:togC"a:d '::..~f ::.~.~nd nItrogen, 18 drown 

11600'7'_ of Ozygm -A few ru-;,ps of a oonoontl'ated 
lolutmn of ppoga1bo "",d are added to the solullon of 
cauelle rotsBh In the jar I, and the gas dr,ven from C .. 
beoEre The alkalme potaama pyroga1late unm.dl&tely 
absorbs oxygen, heeommg of a deep blood.red oolour. By 
careful manlpulatlon. th. Jar 1 may be obghtly agItated. 10 
.. to promote th. absorption. winch ,s known to be c0m
plete when the dark-coloured hquld thuo thrown upon the 
s,d.. of the glaBS runl oll agam WIthout l.aving a dark 
blood-red stem. 

The remslDmg o~eratlon is to d.termJD. m C the 
fi~l.~b!d. ",f the rOOl ua.\ muog.n. and the analys.. .. 

Three uncorrected g .. eoua volumeo are thus obtamed, 
VlZ. 

A = volume of three m,x.d g .... , 
B = volume of lJlixlld oxygen and mtl'ogen ; 
C = volume of n,lrog.n. ' 

By the formula I!'VOD b.lowtheaevolumeamayber.dueed 
t<> 0" C and 760 mm pressure, and then from the correeted 
volumeo A', B' and 0', 00 obtamed, the quantlty of e""h 
gao In tbe nuxture may b. dedu.ed 

A'- B' = volume of carbonIc anhydrld •• 
B' - 0' = volume of oxygen. 

, C' = volum. of Dlli!'0gen. 

The aenteSlIllllJ aompoOlt,on ot tbe mmure 's tben very 
e .. lly calculated 

The follOWIng formula may be used to brmg the ob.erved 
volumes to standard temperature and prosoure :-

(1+ 003665e) 760. 
V = observed volum. of gos In oulno oeollmetroo. 
P == pressure npon th. dry gsa 
t = temperotu .... at the tlme the volume wao m .... ured 

For furth.r dete.1ls, see ChemICal So",'ly'. Journal, 
vol. xx, p. 109. 

S ApparalfJO for Ih. Det ...... ""tJon of Vap.,.,. D_st.u 
by Gay-Lu>sac" Proc •••• and 61/ Dumas' Pro .... 

GI1!J 1mB.a.'. Pro .... -Th. principle of thl8 method 18 
to oonvert a known wOlght of a subetanoe, confined over 
mercury, mto vapour, the volume of wh,cb belDlI moaoured 
at known temper.tor. and preasure,oon be readily reduced 
by oalculatlon to that.t etandard temperature and ptesoure. 
11 10, to 11 10. 5d. 

Dumas' Pro .... is the reven. of the peecedIDg A known 
volume of a vapour ,. fust measured, and 11:. wmght then 
asoertamed; from thea. data the vapour-densIty under 
standard cond,tlona 18 ca.lculated 

Furtber dotmIa mat b. found m Miller's Cb...."al 
Phy .... 

4 Apparatus for $hovnfIJI tloat Hytkogen and Chlorine do 
nol .... tract 'lDh ... they "",t. to form Hydro.hlone AcuJ.
Th .. oonSlSto of a gl .. s tob. haVIng a stop-cock .t each 
end. and filled WIth a Illlrlure of hydrogen and chlonne ID 
equaJ. volumes By opemng one eod of tb .. tobe under 
mercury ,t Is proved to be completely full of g.... Then, 
e.ther by tbe light of burmng magneoJUm Wll'e, or by ftn 
e1ectrlO .pork passed hetween two platlnum Wll'eo fused 
mte the tube, the gases are caused to combme.. On opeD
Ing the tube a second tIme under mercury, after coohng, 
tbe volume of the contozned gas lB .bown to bo the •• m. 
ao before combll1allon, and solnl.1on of the hydro.blonc 
&Old ~ m blue htmus_ proves that no hydrogen or 
oblonne .. 10ft (See Hofmann'. Modeni Cb.....rry. 
Lecture w) 58. 5d to 10. 6d , 

5 App,.,.atus for tile D~ of AmmDflJII by 
ElectnC Sparlle, and for tile "", .. qvent Comm..t.m. qf tile 
isberlJled HyMog'" by o..pnc Ollt<k.-A oertam volnme of 
dry ammODl8 gas oJJl confined lD the closed hmb of the 
tube. and tbe hmght of the mercury theretn, after 
equahsallon of presoW'e m both l=be, .....mny marked. 
E!octn. sparks are then pasaed for eame mmutea between 
tit. two platInum .."...; the high temperature of the spark 
decompooeo the g .. , whIch expando to exactly dnnble 'IB 
ongmaJ volume. Then the vo\tozc current from five or BlX 
cells of a Grove's hattery 18 pasaed throngh the spuBl of 
plabnwn ....... 80 as to 19D1te some inoluded p..... of 
cupnc mad.. Tn. hytbogen lS thua gradually 1'OlllOVed. 
and rutrogen alan ... left to the!UDOUllt of OIle /IaIf ID bulk 

of the ammom" originally taken. He ..... il .. proved thai 
two volumeo of _nIa gao are oompoocd of one volum. 
of mt1'ogeo and theee volumea of bydrogen In notlng tl!. 
volumea, the le.o1 of the m ... W'Y must be oqua.llJed ID 
both Itmbe of the tube. 7 •• 6d. to 20 •• 

6 • .Jpparattu for thl Decomp_ qf M,.,..hll"'
A convenI.nt volume of lW>l'IIh.gao 18 mtrodu.ed 'nto tb. 
clooed eod of tb. tobe. and, after equalt'mg the p .... 1l1'e, 
,to bulk I. marked It 11 then deoomposed b,. .parks from 
.... IDducl10n ooll, 'Mtll an o .... ,onal rever.al of tho 
current Cubon ,. depOBlted upon the platlnum tor. 
mmala, and the gos, after decompos'llon. ooou)'.ea doubl. 
Ita Ol'Iglnal volume. TIns product of decomposltlon can be 
sholVll to b. hydrogen by Ignltlng It at tb. jot, when It 
burna WIth a flame, WhiCh 11, howeverl more or leel 
IUlDlDoua, on acoount of the fonnat,.n of a small quantlty 
of ""etylene dunng the pro .... of decomposlllon. III Gd 
to 16s 6tl • 

7. App,.,.atus for .1Iowmg that wheA Car6... or Sul
phur burns III O:CYY'" no Alteral1<m of Vol ..... lak .. pia ••• 
-TIu, COllBlste of a U·tub. with a bulb blown tn on.lunb, 
capable of betng clo .. d 'IVlth a atopper, throDllh whlrh are 
p .. sed copper WlreB BUatoIning a deflagrating Iadl. of 
bone .. arth to oontaln charcoal or sulphur, whIch ""'y be 
l/!lI1ted by tb. tranomlBOlon of a If&!V&I1IO current througb 
a fine platlnum WIre. The bul. belDg llUed Wltl! dry 
oxygen, and the level of the mercury betng marked, 
'gDltlOn of the charcoa.l or oulphur .. e!lected. and on the 
coohng of the g .. it will be obe.rvcd that no change of 
volume h .. occurred on oonversIon of oxygen mto carbomo 
0> oulphuroua onhydl'Id.. 10,. to 258 

8. Ozone Apparalvl. - ThlS 18 tntended to ozonise 
oxygen br ,nductlon. It oon ... to of a glass tub. coated 
ouls,de WIth tlnfcll; within thlS if !'!""cd a narrower tob. 
hned WIth tlnfou or Ollvercd ,nOld.. The two D\eta.lbc 
coatmgs are oonneeted WIth tho two end. of the •• cond...." 
Wll'. of an znduotion 00'1, and whll. a .. B1lent d14charge I, 
.. mad. to p... between the two tuhoa,,, current of dry 
oxygen 18 slowly dnven through from a geoholder. A 
I'ortton of the oxygen .. oonvertef\ Into ozone, winch oan b. 
detected by me&IlB of ,o"'.ed starch paper at the ... t .nd 
-of the tube. It .. lIRportant that the oxygen .bould b. 
perfeetly dry. otherWlSe the quant,ty of ozone formed will 
be very small. 6 •• to 25 •• 

9. Gtdo""""'tt .... -Th. actaon of thlS instrnment depend. 
upon thefact that" magnetlo needle, freely ouspellded at Its 
oontre, and placed 'n the nOlghbourbood Of a WU'e or other 
conductor &Ion!! whIch a current of electriOlty i. p88Smg. 
tendo to place IIBelf at rIght "nglea to the hne of tbe 
current. In practa .. two parallel needIeo are mounted 
the on. above th. oth.. upon the lame I"vot, WIth theU' 
paleo ID contrary ciJrect'ODS.80 that the action of the earth', 
magnell81n upon them shall be redueed to a mtnlmum. 
Th.lower needJo 11 then adJuated Wlthm ,,0011 of sllk-covered 
oopper WlrO. and tb. upper one above" aardboMd dlSk on 
whlc!o..iLJnarked an arc graduated lIlto degreeo. On" 
CUl'l'Ollt'iir eleetnOltytravero~n thefood of wire, •• en though 
It b. the feeble current ueed by a 811ght V&rl&llon of 
telQPeroture on th.l.... "thermDplle, th.lDoIlon of the 
upper needl. at onoe 'nd'c&tea the _oe, and to oome 
extent the force of the current. 6s. to 61. 6 •• 

10. TlIermoptle - An mstmment for prodUOlng feeble 
currenIB of electr!cJlJ' by WIlI'IllUl/J at thell' pOtnIB Of jun ... 
tJoc bats of blSlRntli and antimony .oldored together A 
number of ooupl .. of tbI8 kmd are packed ,n a braas caoe, 
so that balf the Jomta ma, be on one ."Ie and half on the 
other. 1'he ahghteat '\owiallon of tomperat1ll'O between the 
two seta of JOlBIs .. enough to exOlte a current of electl1crty. 
winch may, by meano of WIeOB attached to the terucnsl 
hero, be oonducted to a galvanometer, and m ...... red. 1'be 
beat glven off by the human body at a dlStanoe of 10 :rardo 
.. sufllctent to d'",,* " debcate motrument 1111 6J to 
51 10. 

ll .. D ...... lr. HylJ"omeI",. -TIns .. on i_men! lor 
detemnnmg tha .. dew-pmnt," or the temperatum at winch 
tho ogUOCUI vapour contozned ID tho au bejpll8 to be coc
densed It CODBlSta of" glass syphon oonnectmg two bulbs. 
One of the bulbs II blackened. and _no ether. ,nto 
winch "'po" rnnall thOl'll101lH!tel' fm the deIemun&Iwn of 
the temperature of the liqUId The 1Illtrmnent .. mounted 
on a etand beezlng another thennometer to toke. the tom
peratum of the SUl'l'OWldmg au. Theempty bulb .. oovered 
WIth muahn tred trghtly round It. To use the hygrometer. 
" bttIe ether IS poured npon the DlIlShn, and the oold ~ 
dneed by Its rapid evaporatJon ccndenoeo tbe ether .apour 
lROlde tlie empty bulb .. rut u It 18 formed in the black
ened bulb. By tins aotwn tho temperIlttao in the blackened 
bulb it lowered. JU soon .. the dew-potnt 11 ft8Ched. 
aqueous vaponr from the alr oond ...... u dew on the black 
bulb, ad at that motant the reodJDglI at the t"o ~bemJo, 
_ mllfl; be obeerved. 120. to 21 120. Gd. 
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12. Butb.o1Mtef' to un~. Ofil'J/fI"" '" A .. -Tlus mstru· 
ment IS first filled With _ter 'rhe "'" to be exo.mmed IS 
then introduced, and tbe level of the water adJusted to the 
zero of the ocale marked on the tub. A f.w drops of 
water b.,ng now removed from the op.n end of the eudIo
meter by " tube, th.U' place IS oupphed by &n equal 
quantlty of 8OIutlon of'JotaaSIC pyrogsll&te, or, what IS the 
oame tlim/!" oolunono caustic potash &Dd pyrogalllc "",d 
.... o.parately used to refill the open end. The lUStrum.nt 
11 now clooed mth the thumb ood VIOlently shaken to pro
mote aboorpnon, &Dd then opened under water so that the 
bqmd may .... &Dd Ita level be .... rtam.d AU me .. ure
menta must b. taken after the eudIometer has been 
muneroed m a glaao cybnd.r eontammg _ter, ao .. to 
eounteract the expanolOn caused b)' the warmth' oJ: the 
hand, and wlnle the water 18 standing at the same level 
both Wlthm ood WIthout the tube. 6s to 16. 601 

13. D!ff..um 'lUbe -Tlus 18 "tub. closed at on. end by 
.. porous plug of plaater of P .... , and open .t the other 
In USlDg It the plug must on no BOOount be wetted Hydro
gen IS the g.. usually OD1.l'loyed m dJJl'wllon experunento, 
OWlUg to lIB greater rapIdity of monon Th. tube may b. 
filled WIth hydrog.n by dIoplacement, first closmg the '!op 
of the tub. by .. cork 80 that no g .. mayescap. through 
the plug On then placmg the open .nd of the tub. m 
eoloured water, the .... of the hqwd on removing the cork 
ohows that the hydrog.n esoapes through the porous plug 
more ropully thoo the "'" enter. the tub. m the oppout. 
dIrectlon. Or the open .nd of the tub. may b. dipped 
mto water, and a cybnd.r of hydrog.n lowered over the 
plugged .nd. The drlfu.lOn of Ii~drag.n mto the tub. II 
00 muoh m .x.... of the dJJl'wllon of &ll' out of It, that 
bubble. ar. forced through the water .. If they were 
VIolently blown out of the tube 11 to 2. ' 

14. Ollfghydrogetl BlfJlDP'Pe and Gas Bags -Th. us. of 
th ... ia sullill1ently understood The clnef precaution to be 
observed is, that the hydrogen must always b. tgrUted 
b.for. the oxyg.n IS turn.d on, &Dd &D excess of_oxygen IS 
to b. carefully avomed Tmce.. much hyaragen as 
oxygen (by measure) should b. burned. 16s 6ri. to 
81 10. 

16. Ca.etad.sh's Eudoometer.-Tlns IS used for d.mon
otratlng the production of .... ter b~ the explOSion of .. umr.
tore of oxygen and hydrogen. It IS filled by lirstc oxhauet-

, 
iug It of at. at the ""'-pump, tnrnmg oil' the stop-cock, and 
then connectlng It WIth " .. oeIver st&ndIng over water,and 
oontaming .. IDJXtnr. of hydrogen and oxyg.n m the pro
pomono reqwslte to form water The stop-cock being 
first opened ood then closed, the DUXtnre 11 exploded bY 
the elect". spark After the explOSIon, the Interior WIll be 

• perceptibly mOIStened by WDute drop. of water. 35. to 
50 • 

16. App .... tus to prepare Acetylene jrtm Hydrogen and 
Carbon -ThIS IS a glob., d .. lgn.d to oonta.ln hydrogen, 

,WIth two carbon electrod.. nearly meetmg m the cent... 
A Grov.'. battery of 20 cells IS to be connected WIth th ... 
electrodes, wluch must first b. pnshed together &Dd aft ... 
wards separated 00 .. to produce the voltBIC arc Under 
the inHu.nce of the heat thus generated, combmanon 
ensu .. between the _bon and hydrogen, and ""stylen. In 
smoll quannty IS formed 5. to 15s. 

17. T ..... ty Cells of G.ou..'s Battery:-To he 1I8ed mth 
the precedmg 51 to 161. 16,. 

18. Apparatusfor prepa ... "g_Acetylenejrom Coal-gas by 0 
Stream of Eleeme Spark •• -Tlns much resembl .. No. 16, 
.. current of co&1-g .. b.mg subsntuted for one of hydrogen, 
and the sparke obtamed from the coli No.1. 38 to 128. 

19 ¥odel Apparatus for Coal-g .. -Intended to illus
trate the ma!mfactnr. of coal-gas Th. copper retort IS to 
b. charged WIth coal and heated to redn... m,. charcoal 
furnace. The Wou1Jf's bottle IS wtend.d to arr .. t tarry 
matter, the gas IS then condueted throngh olaked hID. or 
feme hydrate to reDlOve sulphuretted hydrogen, ood IS 
a.fterwa.rde collected m Jars en; m .. gasbolder, from wlncb 
It may b. bumt at "Jet. Care mnst b. taken that aJJ the 
~ IS ~iftel~d from the appllf8tns before the gao III collected. 

20 Apparatus for t:JJpOSlag equal Yol"",e. of Hydrogen 
and Mar.J>.gas to .0110118 Tem,peratur.. ...d Pr ......... -
Equal volUDI" of two g .... are placed m the two hlDbs of 
the U-shaped tube. 'The preaour. may be mcreaoed by 
addItion of meroury In the open tube, or dnmnlShed by 
runnmg oil' meroury from the pmchcock at the bend. A 
gl ... cybnder .urroundIng the U-tub. oonta.lnmg the g ..... 
forms .. steam Jacket, ood aJ!'ords the means of rapldl'y 
r&lBmg the temperatnr~ of the enclosed g .... to 100" C. 
148 to 35.. -

m.-SKETCH OF EXPERIMENTS IN PHYSICS ..urn IN INORGANIC CHEMISTRY. 

See MfImO'rami/num, em, Science PTogrolTT1lrn.e8 (page 62). 

SKETCH 0 .. Exp NT$ IN SOIlND, IhAT, LIGHT, 
ELEOTItlCITY, an By :Professor~ 
FruwK. GUTHBIE an 

SKaTeR 0' E~IDRUIBNT8. 
SOUND. 

A body in ... tate of .. brotlon produces sound. 
A gl ... goblet o.t in VIbration m oontact WIth pIth baJJs. 
A tllDlng fork let m VIbration In contact WIth pIth baJJ,. 
A le.rge tnnmg fork etruck ood _ved oxlnblts Its 

VIbrations. 
Alarum o~ muSloal box under the ...... _ of the e.u 

pump. 
Ths end of a lonl{ wood.n rod scratched by a pm. 
Go. prong of .. tunmg fork IS armed mth a oork con., 

wlnth II plunged 10 water contained In a tube, one end of 
whloh IS fastened to .. aoundIng board 

AU boW .. are oompresslble. 
BendIng of lohde El .. nll1ty of "'" In syrmge. Boyle'. 

Low. 
Propap;atlOD of fo ... through .. row of .obt&ll'e baJIs. 
A tin funnel ocvered WIth a memlmme IIln.erted Into .. 

tub. filled with smoke, and etruck. 
Beden PowoU's apparatua for t..m ...... Vlbratlon •• 
A thm vulcaDlsed Ind ... rubber tube 30 feet )oDlf, 

strel1lhed (best _eaUy), shows t..moverse pulse and Ita 
rotioxlon, aboo the eunult&nOOU8 existen .. of eeveral pulsea. 

A Ibm tuh. as above, loaded WIth II8IId, and marked 
WIth tape, shows tho paesege of longttudInal. VIbrations, 
and thOU' refial(m. 

'rhe -. expenments WIth moreasecl tenSIOn. 
3f1S4. 

Bad.n Powell's apparatus employed to .how that sep ... 
rate partJ.cl ...... In dUl'erent phases. 

Speakmg tub... lIA!1leslon 01 
Ticlung of watch heard through a long tub.. ..und. 
Th. same ... lSted bI rea.etor b.hmd the watch 
WI~:. ~~oun through a collodIon baJJoon filled !f~ 

N B.-Th. rejl<nOf& and rqr""_ of sound may 6e 
rnatk ...... f.1l by a .-..,.jI4me. 

A hood bell c ..... to b. Bonorons wh.n h .. ted 0_ .. lm_ 
Bunsen burDer. e~ 

A I!laao goblet or funnel ...... to be sonorons when 1f1' ::'I dlspe ... 
contain. an elfervesolng hqwd. ..on. 

Dotted 00. form'ed on slate by pencil when " note IS NOles. 
produced. 

Th. same WIth b .... o tubing scraped with " knIf •• 
TreveiJtm'. rooker. 
Electrio spen. 
Toothed wheels on wlnrhng table WIth card 

, Perforated dIek of cardboard on wlnrhng table prodnces 
notes when e.u 10 blown upon the holes. 

PrelIlDlD"'f experunents to determme Pltch of fork and 8peu. 
o'igan pIpe liy OOlnCldence WIth notll of oyren (WIthout 
beatll). 

A wlustie oonneeted WIth an inflated indJa..rubber bladder !We or 
IS fastened to the wWrOOg table The note IS' graver .. unci m .... 
durmg approa.ch than dunug _no 

VaFy length of very long rod lIWUlpIIf tranoversely In 'l'rau_ 
VIce, and obtam law of vtblabon accordmg to length. ........... of 

Wheatstone'o kalmcIophone and 1igures (may be roHooted .... >to ..... 
and focueaed on ocreen). ' 

Ehlt of lC10dIng ihe rod. 



Tranvorse 
yibratmns or ,trl_ 

S-odell 

-rnrthAl"rn
qUlry mto 
wavem.otlon 

Long..tudmaJ. 
Vlbro.honof 
a. column of ." (a) (,.l~t;\'d 
tubes. 

(b) open 
tube~ 

SelectIDn()f 
vLbratlonb 
by resonant 
column 

ROYAL COMM)SSION ON SCIENTIFIC INSTRUCTION, ETC.: 

A -Liss"Jou'. figures 
1 1, 1 2,2 3,3 4, &c. 

G:raplua analysIs of VIbratIOns exhIbIted by movmg 
lamp-bla.ckcned suritwes aoro.s pomt, fsstened to selected 
fork. -

Vr>ry length of stretohed Wlre 
,-' tenSIOn 
,., thickness 
H matenal 'J 

and deduce law of vlbratlon 

E-Yllmme actual motIOn of 8 vIbrating strmg" by means or 
" Imght bead r .. t.ned to It 

Kudes on long elastlO rod held m the houd 
~. odes 10 strn.ck bar vibratmg tlansversely 
MUSical glasses and s{)nOrOU8 hars 
HarmoDlcs on tunmg fork when the how IS drawn near 

the root exhIbIted by strewn B.nd 
ChIadnl'.s figur€s on round and square plates~ e'Yhlbded 

by sand and lycopodIUlll 
N Qdes 0 n bell, exlnbited by .uspended pith balls and 

water llllDyerted bell-g1a~s 
MultIple node'S 10 stretched Indtan-rub-her tublIlg, one 

end bemg i,eld 1U tlte hand 
N .()des f(Jrmed III elastIc rlDg on compressing and ex .. 

tendmg Up-pO sIte fudes 
Sllk cord stretched across the mouth of a bell Jar or bell 

exlllbds nodes 
Silk eord stretched between Vlbratmg fork, ,how. node •• 
A.-Large fork (not sonorous) worked by electl'lc ,a make 

and break,." o.nd fastened to a strtlkhed SIlk cord, developea 
nodes 

ProductIon of nodes by u.a.mprng "rufous POInts of a 
stretched steel Wlre Test for nodes by rldeI's 

Expenments WIth slHral steel Wlre 6tretchcd spnng, such 
a3 -

(I) VlbratlOD when upper end IS f .. tened.nd lOWe> 

end HI loadt!d Compare WIth elashc rod fastened at 
one end 

(2) Fasten at halh ends and, Ibm!e longltudmally 
and t;mn~ver.sely 

(3) Fasten as (2). Damp the centre and obtain 
the same nodes for trnosverSe and longttud..mal Vlbra
bons. 

(4) Increase number Qf nodes 
Longitudmal "" lbratlons In n brass bal' clam IIPc] m lts 

centre exhIbIted upon a suspenued 1\ Ofr ball touchmg lts 
end 

Longltudmal viuratLOlls lU a. bar of WQod 
Longltudma1 vlhl'aiwDS lD a J"orl of glass, eXhlOJted by 

the creepmg of a papel' rmg 
Compound longitudmal nodes on a strIp of glass or 

ntetal 
All' nodes In WIde glass tube with moveable pIston set 

up by longltudmal vlbratlOns of an mserted brass bal:' 
(Iyoopodlllm) 

Cowpare above WIth slngle resonant cylmder 
Res(mance of closed cybndncal tubes,", Ith selected furks 
Closed tubea of lengths I, 3,.5, &c J resound t() the same: 

fork, say C 
Closed tubes of lengths 2, 6, 10, &0" resound to lOWEr 

octave of C 

Open tube of length 1 VIbrate, to fork C 
H " 2 1 " H G I111d C' 

31 CootC' 
4 1 C and C', &0 , &c 

N B -For closed tvhf''t, plass vylmJeJs tuned 'Unth 
'JL.atr!T may be l1Md Numerous tele:,c()pw tubei1 of card
board both olosed a.d opm should be eonstrooted 

Camp"" "ote. of open and clo,ed tubes of equal length 
ExamU1~ nodes and segments III an organ pIpe With a. 

paper tra.y 
A -Examme nodes In organ pIpe by extingUlsrung gas 

jets In Rlde chamber for fundamental note and octave. 
Cardboard (hl9ka. are loaded n.nd hung up by double Wll'€S 

of va.rIOUS lengths Another card gWlIlg rythmlcal puffs 
or a.ir seta one or other of the hung cn.:t'ds m osmlla.tlOTI 

A jet ~f hydrogen, when Ilghted hene.tll • glass tube, 
gives a resonant P(JP 

A rust1mg flame HI converted lIlto a sonorous one hya. 
selected rosonant tube . 

Examine nOIse of ewbou-chure With a.nd Without organ 
pIp. 

Blow across open end of closed tube or Jar WIth con ... 
tmcted nock or phml 

Sonorou, goblet \\llil resonant tube 
Metal 'bell With I"esona.nt box, closed and open 
Serles of forks WIth re~onant cylmders 
Use of sounrung boxes wdh fOl"ks 

AlteratIOn "r law of resonance by .plOwIng ,>vIbes 
Vowel sphere, and fork' 
Jews' harp 
ind",·rnbbeJ' model of larynx 
Reed. WIth a.nd WIthout pIpe 
Trumpet stop-I"pe. 
Trumpet 
'VI1hs's .. mama tube B 

Human VOlt 
rocdpq>es 
and other 
WlndlDJri;n 
mcnts,. 

Com]lo" olosed plpe WIth 0 longltudmaJly Vlbratmg ~~~r~f 
spnn~ WIth one end fixed sound 

Length of closed Illpe IS one quarter of the wave length. 
Know or detcrmme the Dumber of Vlbrl1tlOos of a fork 
resoundmg to • closed Jar Measure depth of Jar, and so 
deduce the velomty of sound lO OJr 

Make the same dctcrmmatlOn by meant:> of an open 
tube, the length of an open tube bemg one half the ",.ve 
length 

Sh.ow how the closed tube must be altered 10 length when 
::filled 'wltb hyurugen or Cdl'VV1Hc... auu m order to resonnd 
to EL glven fork 

Bcl.ri!::! of bro::ts~, glasa, aud wood of equalleIlgth, whtm m 
longltudmal vlbratlOn, reqUIre resonant an' columns of 
dtlferent lengths hence deduce sound rate In these so-hds 

Compa.re nDtes b) transverst> and longrtudmal V1bratlOns 
In brass and Iron Wires 

bympathehc VIbratIOns 01 forks m air. Commllnlr 
Sympa.thy of tuned strIngs on monochord exhlblted by ~~~sOfVll)r 

nders on segments and node:'! 
Sand or drum WIth organ pIpe 
A bar held vertICallY]8 fastened to two blackened brass 

oircular dIsks, upon whICh sand IS st:rewn. the bar IS 
rubbed WIth resmed leather. The arrangement ufthL Balld 
exhlblts the tra.nsforma;bon ()f longltudmal mto trans,rel'sP 
V]bratIOlls 

The above 'Pl'lU.tus" hela above a drum strewn WIth 
sand. 

The soundmg bom-d ]8 attached to a metched stnng or 
fork. 

The mlHI"! hot IS pl&red III the double felt case A 
wooden rod WIth 80undmg bOai'd IS mtroduced 

SympathetIc VIbratIOns m a. prano, vlOlm, &c 
Concord o£ rOrM Interferer 
Beat' of forks 011 boxes and abo, e a resonant cylmder. be.". 
Loadmg of forks ' 
Beats WIth organ pIpes 
Beata between organ p1pe and syren 
Beats bet"een tumng fork .~d syren. 
Dete:rr.qmatlOu of the number per second of the Hl)ra

trona of 8everM tunmg forks by llltjl:HlS ul the elimmatwn 
of b.ats 

A.-Boat, by dUllole syren. 
Dlssonant fOl'k::;; 
L1BsaJ(lU'S forks\' pa.mllel and ,ertlCal, t.o show mt-erference 

by ~munsities on screen by consonant~ h8lOlomc, and dlS .. 
Bonant forks 

Tmn fork over resonallt Jltl' to detect lmes of extmctwn 
at corners 

Interference III orgl1l1 pipes J!lustrated by membmR€B, 
gas Jcis, and vlb:fatmg lUlrr<Jr 

1arlOUS senSItIve flames affected by dl:ft'erent vowels
l 

aIH] Smgmgar 
by hlssmgt l'ustbng, &c BensItlve 

AnaJ.yze smgmg t1a.me ill tube by means of It llnlTUl' tllU'lles. 
for~et up '\-lbratlOn III flame by an organ pIpe or tumng 

l>ymp.tlIy between two pIpes when tURen by a mDveable 
Cd.~lUg 

Balanced cud dIsk attracted by tunmg fork Allpr03llll 
Cotton ,yoo1 attracted by tumng fork ~~~:g~~ 
Balance c!lJ'd attracted by dIsk. on rod m longltudmal 

VIbratIOn 
Hydrogen m collodIOn balloon repelled by tUDUlg fork 

HEAT 

Lengthen a stretched platInum 'WIre by heatlIlg It by a Sun 
galvamc current perl 

Fergusson's pyrometer, ulSeu WIth varwus metals thl'()ugh :~~d 
a fi''( ed range bqUl 

Water, alclJhvl, mercury, oIl, &0, cOlliplete1v :finmg equal gflSC~ 
flasks (2 oz), proYHled wltn nanow tlIhe~, are heated 

Alr 1ll a Jiabk IS expanded by heat, and a. portIOn IS ex. 
pelle-d throngh II tuhe a.nd -collected over water 

A Wlde·ruouthed balloon lfi held over a. gas flame tIll It 
rISPS 

An all'-tight, somewhat shl'lvelled bladder, broomes tense 
on heatmg 

Thc nlr thermometer and dlfferenhal all' the:nnometer 
constructed and explamed. 

A comp<JWld band of copper and Iron I'lvettecl shows lneqUtlhl 
by Its cunature "hen heated the supeJ:uJr expansIOn of and equ~ 
Coppel'. of expal 



'orrootez.. 
611Klonand 
nltractiqn. 

or .. 

A -Complete galvamc cucult by the expam.on of b .... s 
before the aame .. elfected by ll'OD 

Compound metal rlbbons, as of BJlver and platmum, curl 
when heated. - ' , 

E~ual f1 .. ks of water, alcohol, oil, mercury, &c, full and 
furDl8hed Wlth n&l'l'OW tubes, ..... eqnally heated. The 
hqwda are found to expand unequally. 

Equal f1BBks of &", rutrog.n, oayg.n, hydrogen, carbomc 
actd, & •• , are .qually heated by hot water, and the volumes 
of the g.... .xpelled through narrow tub.. and, oollected 
over mercury are the same. ' ' 

Break _t-lron pin by the contr&ct1on Of • co.hug rod 
of."on. 

Rupert's drops 
Break tlasks of water qu.te full by expansl.n 
Mak.thermometers (alcoboland mercury) and determ>n. 

fixed pOlnts -, 
DaDlells' pyrometer. 
A -Make and uae a model of S.emens' pyrometer ' 

hxlmum Bl'lDg a cyhnder of .ce-cold water Into a warm roOlD, and 
WIIHlty ot test the temperature above and below ..j 

•• IW'. Allow a full f1 .. k of ..... cold water Wltb & DBl'l'OW tub. 
and maerted thermOlDeter to become warm 

jgn::.~ Wo04en balls are atuck With soft wax at equal intervals 
along two bars of lrOn and copper placed end to end, heated 
.. t the place of oont&ct The sup ... or oonduct ... lty of the 
oopper causes the balls on It to fall of!' soonest. ' 'I 

Aqnic!l, 

Equall,. long cyhnders of IVOry, glass, clay, &Dd VIIrlCUS 

woods and metals ara placed on flat tOp of BIl' thermometer, 
and roe .... heat from above 

The sam. arraugement, sublfbtutlng thermo-plie for l'Ii' 
thermometer. 

ApKarent pasaage of cold by th. above arrangements. 

~~Ii:: ':! :::;'~~;i:'~~dU:~~· b1"'? 
Surround bulb of 8lr thermOlDeter Wlth a cup contaIning 

water whoa" level .. above the bulb, and pour hot water on 
the cold 

ExBmJllO conductlVlty of mercury., water, oil, oil of tur
pentme, tetracWorlde '<>f _bon, &il, by Guthne's hqUlC~ 
conductiVIty cones ~ 

Th. band, covered with .. besto;, supports'a red-hot ba1I. 
QuenchlDg of red-hot sp1ral of platinum by hyd~gen. 

lIu,tmlloDl Put out flam. of OBndie by t1uck oopper coli of Wlre 
. concluo- Bum gal above 'Wll'e gauze. 1 , 

on Davy'a lamp. " 
Te.t .ensation of cold on plungIng the band Into V&r10US 

hqwus of tb .... m. temperature ... mercury, water, ali, &c. 
Compound cyhnder of b.... and wood Wlth .erpentln. 

dtVls.on to scorch paper.' - , 
Melt a .pbfll'lcalleed.n bullet In paper envelope 

lOn.eolla'!: Bran or .bred. of paper ,n round-bottomed f1 .. k heated 
Ovel' gal dame, ahow oonveot1on currents~ 

Streaks of water produced by deaoendmg currents of 
cold water from 100. 

Streak. of .... ndmg currents m waw I'ro!n heated 
plat.num sp1ral (heated by R&!VBD •• current) 

Same m f1BBk of water wlien near boiImg • 
Show by two ftBBk. and oonnectlng tubIng hot water 

....wation. " 
Ven1illation exlub.ted by candle hurnmg in a be\l jar 

••• rymg a cbllDlley dtVld.d by .. dlapbregm. The 8lr 

oll1'l'8nt tested by &make. ' 
Heat platinwn Wlr& by current and ;how the .... nd,ng 

air 011 .creon (fo .... horten).' • 
Pro.Iect on screen th. hot currents from .. _die and gas 

jet. 
ProJect on eoreen the currents from .. hot £oker, &. 

~I,rror ch~:.are'::=~":"tg"h! =tt:':':lt..:i~ =:! 
n£ .qual quantltl .. n£ water afI\lcts tho level. 

pjhndfloal .labs of metals of equal wmght heated to the 
....l.. temperature, melt drlferent quantlti .. of 108 or wax. 
(Iron, omo, leed, oopper, b'&muth, &0 ) 

Balls of the above metala of equal 81'. heated In oil bath 
to ISO" Co penetrate a oake of wex to dJJl'erent dl!j!l'8. 

A ball or oube of O(lpper heated to ~t degreee heets "g'ven wmght of oold water (BullPeno' oopper oubs ,Pyro
meter) 

lnil or bIaI. Burn gunpoWder maed Wltb eand m .. copper vessel 
under water, and .b." that nearly tho llIIlDe amonn~ of 
hest .. .baorbsd In heatmg two wetghts of water one 

, d"ll'M as lD hea1ilng on. wmght two degrees. , 
'oooUIo...... Equal -Jhte of .... ous hot metals are ~unged mto 

:~ "":t.:::erven weigh$; and the o~c eats of the 

Known wetghta of V&r1oua hot meta\e are ~ ae 
above 1 I 

KnoWll wetghte of oold metala are plunged mto knoWll 
_Khto of hot wetor to ob1i1lln ootdIrmatory l'IIBlIlla. 

Model of calOflweter for.llOhds. 

MIX lib. at Ice cold mOl'CW'y""'iVitli llb,Aof waw at 
100" C. 

MIX lIb of ice cold water With lib of mercury at 
100" C. ' , 

Perform the same expmm.nts eubstltutmg ali of tnrpen
tme for mercury 

Vary the quantities, temperature, l.nd nature of the 
substances, and deduce the .. spOClfic heats 

W mgh .. penny and a haif-crowp, boli them m water, 
plaos them m a caVlty of 108 covered Wlth an ICe slab, and 
wmgh by means of blotting paper the quantities "f Ice they 
melt, and so deduce th ... specUic heats 

D.termme the latent heat of water by pourmg a pound Latent ,_. 
of boiling water on a pounel. of dry powdered ICe, and 
determmmg the temperature of tbe mlXture 

Vary the temperature of -th. water 'I'1ld the quantity of 
the '00 and weter 

Weigh a oak. of wax or-paraffin Just begmwng to melt 
1n hot waw, m.lt a part of It by .. known we.ght of boiling 
water. and determme Its latent heat from the resul1ilng 
temperature • 

P ... low pressure stestp mto a known wmght of lce cold 
water till the latter .. at 100". from the Increase m we>ght 
of the water, deduce the latent heat of the steam 
- Suhstitute boiling oli of turpentme for boiling water In 

th. above, and deduce latent heat of vapour of ou i of 
turpen1ilne 

Vary ,the quantity, temperature, and nature both of the 
cond.nslug eubstanoea and the vapours to determm. the 
latent heats of the latter. -

Surround bulb. of <h1ferential ..... thermometer With ouPl' _on o! 
of water, and masoJft VBl'lOUS salts in one cup. . := to f 

A -Place shallow pla1ilnum cruClbl. hd Wlth water on ~o 
thermo-pJ!e, and dl8B01ve vanous •• Its In the water Show 
thermo curr.nt by galvanometer. , 

Water, alcohol, ether, &c , placed on bulb of 8lr thermo
meter or drlferentlal ...... thermom.ter absorb heat by the." 
evapo:ratIOn 

Cold produced by elfervesosnoo of mIXed hqwds. , 
Gas .. hqwfymg evolv. heat, e !/ •• ammonUl and hydro-' 

chlor:1O acJd m water. > • 

LI,!wds 8Ohihfy,ug evolve heat, • 9 ,a supe .... aturated 
lolution of sulphate of soda poured upon the bulb of an 
... thermometer 

The sam. upon a protected thermo-plie 
Slake hm. and hYdrate anhydrous sulphate of copper, 

and so evolve heat !iy sohchfymg water 
Fuse V&r10US sohds by heatmg them. 
Sohchty 'J hqulda" coohng IJ 

Vapouru8" hqUlda" bea.tlDg " 
Condense " -v.pours " ooobng JJ 

A.-Vanoul experlmonta .... th eDhd carbonlo BOld, IJ g, 
mil< with ether, freeze mercury, tbereWlth freeze water, 
freeze sulphuroue actd, & •• 
Free~g mIXture •• 
Ice produced by evaporation under 8lr pump. 
Ice formed In cryophorus. 
A -AmmoDlB treezmg macbm •• 
Still or r..ehlg's oond.nser 
Alr compressed and cooled in copper v'l8sel1l1lpmges on Heat abo 

bulb of Blr thermometer. _bed by 
A '-Alrae abbve unpIng •• aIr thermo-plio (compare also .. -

II t'ft.eeMAtclll heac") 
Drlferenoo of boJhug pomts of V&r10US liqwds •• !I" water, lIbuIhtacm. 

alcohol, turpentme, &c 
Rectify alcohol 
F1BBk of boiling water corked and oooled, recommences 

to bpJ!. .-
W8l'I1l water bolio under the air pump, aleo warm 

alcohol. 
Bali otther under 8lr pwnp , 
Introduce" ...... of hqwds mto a ...... of baroineters. Te!mon of 

, g .• water, alcohol, ether, blsulpJude. of carboD, &c to and 80 1apOUrI. 
me68ure th ... vapour tenllOU 

DepreBB the aDo..., mto deap oopper or glaas well 10 show 
oondenaat1on~ 

Surround the above by a glass cyhnder of water of vartoue 
temperatures. 

Exporun.nts wnla Maroet'a holier. 
CrUeh a 1iln veaael by atmosphenc pNSsure agamat steam 

vacuum. 
S)'phon gauge for steam _on 
Adh0810ll of Wooks n£ 'os to one mother and to flannel. lIeBuIatimJ. 
Cut • block n£ lOS by • loaded WIre. • 
PreBB 100 through a Wide meshed Wlr8 gaue.. 
COmp .... snow mto l~. 
Water dropped mto red hot eilver'basm. 
W"ter drope held by pipette all outSIde n£ hoi platmum ap-.u/ 

cup. Th. Don-oontact proved by break In AlllClut. With _ 
galvanometer. 

M2 
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Stc&m,a 
true""" 

Ra.d.ta.tlOn 
from VfmQUS 
8llrfa("e8 

AbsorytlOn 
ofrrullQ.nt 
heat 

new 
Thermancy 

Rolractl()fl 
ofhoa.t 

Oalorcs:once 

&efleXlon of 
h ... t 

Heat of 
fl").ctlon. 

Force a. cork out o£ a. oopper flask (slIvered mternally) by 
the bUl'st of steam after spherOIdal state 

Heat a. steam cloud and cxnmme Its :ehadow. 
Show the tran'parency of steam III the coll,tncted water 

hllommer 

(1 ) 

(2) 

(J) 

RadIant Ileat reflected 
A red not ball throws heat upon a brIght tm plate 

whICb refleds It on to a.n alr thermomett.!-f Dr 
lute 

A {'andle flame .t one enil of " long bright tm 
tube and an a.Ir thermometer lOr thermo~pIle at 
the other 

RadIant he.t ab,orbed' 
Use (If Ii 1. thermoxnetel,' ",~th blackened bulb 

RadIant heat transmItted 
Copper ball, thIn sheet of glEtsS and aIr thermo
meter or thermO-Inle 

Place bOlllll~ wa.ter In t\, 0 <nmIIM saucepans, one C"'ll:
tern.Jly blackpfie~, the Illhel' blight b:xamme ofl ... balf 
all 111)111 the OOJI.Lperavuns by dIfferentIal thermometer 

E"tppr1mE'nt'l \\ lth Leslie s tubes Compa:re radIatIOn on 
I:IJr thermometer from la.mp black, bl'lght metal, scratched 
metal. Ismglass, and glHss sldes of cubes 

A -As above, vnth thermo-pile 
Compare radiatlOu from bare glass and glass surfo.ce 

cDver{]d WIth gold leftf, on alr thermometer or tl1el'mo_puf" 
Comp8l'e temperature of water plal!ed whtm hut 111 bnght 

metal and glazed earthenware tea-pots 
A bright and II lamp LJuLkencd metal saucepan are :HUed 

WJ.th colil water and plaC{'ti fit thf' samE' (hstance above a 
hot metal 111ate The temperature or the Wf.Lter IS com
pared after hlf nn hour by the aIr thermometer 

Tbe front o£ a pIece of paper 15 part1y co"\oered vt'1th gold 
lesf, the h!LCk is covered Wltl, IodIde of mercury A hot 
If(.In IS held over the paper 

A bot ball lS placed m~d\\ay between tWD vertical tm 
ph.tea, one hllWl ... ened, the other brIght towllrds the ball 
Bars of b,smuth are solLlered to tbe vut"de of each plot. 
and conneoted Wlth the galvanometer 

Show that sIlvered glass reflects lIttle heat 
Deternune dew pomt by DaIlIell~d 1lygrullle{eI 
Test by means of Argalld lamp and th •• mo.plle the 

thBrma.ncy of (I) ght~Sl rock. Ba.lt, blackened rock salt, 
(2) water~ biSulph1de of (,lll'bon~ hlal'kened (bv lOdme) bl
sulplnde of eMbon, In glass cells J (3) dry (t,lr" coal gas, 
ether vapour, mOIst air, In a long tube 

Exammp the dIstrIbutIOn of heat In a BOletr or electrIC 
:s:peetrum formed by a rock sn.1.t or blsulphlde (If carbon 
pru:m 

Heat-focus of burmng glass ,nth sun 
Heat-focus of blSulpblde of carbon lens 
'l'he helot of an Argllnd burner WIth mll'lDr IS. Bent through 

lee and then focussed 

Electl'lc or solar radtatlOn lS ana.lysed by paSSIng through 
bIsulpblde of c1ll'bo.n and lOibn£'~ It may then hI' fOMISSpd 
on bulb (If alr thermometer, &c 

A -The emergent beam ta1h to melt Ice but fires paper, 
&0 

Hen.teu ball In focus of one of ~o parabollO mllTorS1 

gun cotton or blackened bnlb of 8lr thermometer III the 
.,ther 

Ice m focus of one of a palr of parabohc murors~ all 
thermometer m tbe other. 

A -PyrhellOmeter. lise of. 
Test hellt produced by !':tro-ppmg a razor, saWlng, &0' , by 

all thermometer or thermO-pIle 
BOll ether, fuse fu"ble metal by heat of fl'lotIOn, wmg 

whlrlmg table. 
qammer a pIece of lend and £"Tnrnme ItO\l, heat 

fOp a. leadtm ba.lllnto a ",'Ooden tray from It. beIght of 
,t 
-ExperLments WIth Jou1e's nppara.tus 

synnge WIth German tmder or hI sulphIde of carbon. 
densatlon of o~ygcn by spongv p]antmum a.nd heat
oct. 

mgy pJ.tmurn over gas. alcohol. elloIIlpbor, &c 
)lst aIr In receiver of SIr pump, show condensa.hon, 
linate by gas Jets. 

,how exp:anslon 01 eool condensed all' p:roduce-s cold m 
thermometer or thermo'plle. 

Compare WIth heat produced by bellows 
The pendulum IllulStra.teB the COnVeI'Bion of potentlal mto 

.• nneh~ energy 
.A. -JllustratlollS of heat potpTltml IT1 nnsbh]p eqUllI~ 

bnum In consequence of chemLcal aJhmty exhIbIted by 
calonmf'tf'.r, e g. 5ui'lJhuf carbon, lron, &c. burnt wtth 
mtre under -water 

LIGHT~ 

Fannhar ex.amples of corubU!ltlOn, e g, wood, wax, pa- ~ource8 of 
raffine oIl, clLDdle, gas, &c Test for carhollIc aCId WIth 1 ght 
hme water 

Burn sulphlll, phospho,us, magn,sIUIll, ZInC Also III 
oxygen. 

Bum antiIDollY m chlorIne 
LIght of resu'itmg ph .. tmum WIre 
Coal gas mL1Ced WIth wr III blow-pIpe flame or Bunsen 

bruner Introduce lllo;tmum Wlre~ lIme powder, magnesia, 
sillett" &0 

Smoky Borne IS lurmnous 
LllllelIght 
Loaf sugar rubbed III the dark 
Quart7 pebbles 8fl auove 

G(]IDparntl.V 
lummo51t 
ofga,sesa 
sohds 

Phospho:r\ 

Powdered fluorspar thrown upon a hot IrOll plate III the Fluores 
dark u:moo 

Phosphate of lime 88 a.b(jW~ 
Sulpludes of calCIUm, barmm, and strontmm In sealed 

gl"q tube" p<posed to lIght and brought mt" the dark. 
Show by means of model at earth, sun, JupIter, aDd 1tS 

sate-Ihtf.s the determmatlon of velOCIty of bght by occultatIOJl 
of JupIter's satellItes 

Construct and exrlam mudol of FJtzea~'s wheel 
Comtruct a,nd explam mOllel to show aberratlOu of lIght 
OlJtam small Inverted Image of a candle flame through a. 

pIn hol~ 
Cast tbe shadow of a broad lath hy • aat and e<li'e Harne 
Show Ilepth. of water uhen the same quantIty IS poured 

Into two tm tra.J's of a.reu,') 1 4~ 
Galv8111callymcandes(,E'nt platmllIll Wll'es m ground glass 

globes ()f dlfIeren1 dla.meters. 
Wlre frnm(l, a long square pyramId WIth Wl1fl frame 

sectIons at 1 J 2, 4 fl:'()m the ape" 
A 'gu"". fr.me 18 placed half way hetween 3 flame and "' 

screen 
A square tube blackened mternnlly WIth end of ground 

glm;s mclmed to axHl of tube 
EtperlJllent to ,bow th.t ImghtneBS lB not w=sh.d 

by receSSIOn 
E"tperIm.ents Wlth Whea.tstone's photlJwcier 
Use sbadDw plwtometel' and show the use of coloUl'cd 

glasses for companaQu. 
ExperIments Wlth Bungen'~ photometer, e g, equa1 

lIghts at. unequ:a.l dI,stanccB, unequal l.Jgbts at equal dlS
tn.n~esJ &c 

PIerce till fl.)}l m front o£ a. canule or lamp hll the 
lmages coalesce 

Show the formatIon of a l'Onnd dlso of light through an 
megular hole 

A parallel beam falls at the foot of a slender whIte rod 
fastened perpendicularly to a small stlveretl plane mllTDr 

A small "el'1acal mIrror In the centre of It hort.lOntaL 
graduated s8Illlc1l'cle carnc-s an mu!::'!>' a.nd reCClves Ii horl~ 
zontal parallel bearu. the Index ltnd mlrror are revolved 

ArtIfiCIal hurt"l.on 
Compare .ngnl"" mDhon Df refleeled bmm WIth that 

of mIrror 
Exp]alTl and lIse Hadley's sextant 
SIngle a.nd mulbple re.ilex-lOn of' small lummous object, 

thp latter from parallel and Inclmed IIllrrorB~ 
Use of mo, eable model of an obJect, rods from whIch arc 

hmged upon .an edge :representlllg a l'efJ.ectlllg burf<t.(..e 
'rhe lLrrangement to show the POSItIOIl of the Imn.ge In the 
plane mirror 

InverSIon of pDrtI-coloured beam by l'efle"l(lOn from plane 
m1rr()r 

E"penme:nt wl'th candle flame and nnrror to vert.fv the 
abO,.. 

Vol.omtyo 
I",ht 

Th:JotlhneaJ 
m(JtlOnof 
llght 

IntensLtv 

PhOWQl 

La~ 
nflc 

Ap~r 
PO~tlf 
)}omJ 
m"m 
APPM 
rtlIa..tl 
lIllllO 
Qrmu 
reflect 
pomts 
format. 
bn"l!es 

"TrIte V.'lth 130&1> Oll glass plate8. ,TIew one SIde dll'ectly, 
the othe1' }'Y reflexion III a.. nurrot, &c 

Compare the bl'lgbtness of 11gbt refieeted from .L1~er, lWlee 
Sllvered glasa, plam glasB, blackened glasO! ~ri~ 

P()wdered glass Soa.p suds Casta beam ofh~ht upon l\ohxcd 
a plane nlllTor whICh throws It on a SC1een, bl'eathe upon fiected 
the mIrror where the beam lmpmges, and observe the dW'k Image:; 

apo1 on screen 
The sbadmg of an object ne"er reat-heb its outline 
Increa!led re:fi.exlOn by obbqrnty of mCIdence 
:-'pherlcal conca.ve IDlnor. FOCU6 -of paralie1 rays nea.rly ~~e~ 

half way between centre of mIrror and centre of curvature sUI.f1lC 
Exact fOL'USBJIlg In ca;se of parlLb(lhc mll'fOr 

ConJugate mUl'ors WIth bght m to.cug, of one 
SJ.'h~lCal aberratIOn and caUstIC J the latter also from 

cyhndl'lml hand 
Lummous pomt on llJ{1~ of ~ph~rICal nnrror-

(1 ) .Beyond ceJltre of ('ul'vatnre 
(2) At cmtre of curvature. 
(1) In prlnclpal foeu, 
(4.) WIth," prlnClpal foc,,", 

l'csitl 
fOlJus 
from 
ooJm 
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Polanzatwn 
hy double 
tdrractwn. 

ClronJo.r 
poJ.o,nzo,tion. 
bOlccted 
OptIca.llll" 
8t.l'1l1II.,mtB. 

Two DarroW shta in ...... e plane, one at each end of a 
tube, to show cWrractlon. 

LycopodIum strewn on glass Bnd B cBndle llama VIewed. 
Ordmary light can be reHected at ewry angle 
Dmunutlon and destructIOn of thll power by preVIous 

redenon 
Polan.lng Bngle for (!lass 
Cast .. beam of polarized hght npon the apex of B square 

pyr&m1d of blackened glass; , 
Compare polan.atlon of reflected ... y by black, tran .. 

parent, and suvered gl ... 
Gradual Bnd oomplete polarizatIon' by repeated ~ 

fractlon 
Examme hght through tolll'fil8Jme by tourmBhne and by 

blackened gl .. s, (1) glass used 88 poJamer, (2) glass nsed 
as Bnalys ... 

Introduce mle& plate between polarizer .. nd .. naly .... 
Show double lID&ge by Iceland spat'. • 
Test by tonrmBhne tlie plane of polaelBatton Itt B,ot's 

l'ftsm 
Confirm above by .eftectmg from blabkened glass. -
Iceland spar cut perpendIcularly to optlclll Ima shows 

BIngle refractlon~ - ,',-- \ 
A.-Single and donble unage Iceland spar pmm. 
Constructlon and nse of N.ooI's ynsm 
Show the e!fect on polanzed light of solerute, quartz, 

8tr:~u:a;:~:=~ ~1asll ht$t. &0-
Examm. un&ge fonned on the jp'Ound (!I ... of • Mmera 

obscura by a m&gmfr.!ng lens; Bhlo examlnO'the real image 
10 the Bll' by a magnlfymg glass ' 

Use of Ramsden's eye-piece for VleWlDg Cl'(jBB WIreII and 
image together, BB used m theedobte, &. ! 

Huygen's eye-p,ece for llDl,'roVlng the un&ge, lnor_lDg 
the field, and b.mg achromatic -

Erectlng eye-pl.... , 
Refract"ng telescope. 
ConversIOn of reftectmg telescop. ,nto Di.orOjloope. 
Convex obJoeb-glass and conCAve .ye glas'1 give &D erect 

and magmfied lID&g.. Opera glass. -
Constructlon of .. reflectmg teleseopeWIth «>n"""e tmrl'Ol 

omd eye-Plece. ' '.' 
Apphcatlon of polarized hght to rmorOSoop •• 

FRICTI()NA1. ELECTRICITY. 

~~.l'!! 010. Amber rubb.d WIth flannel .. ttracts lath blli&nced on glass 
~-~~ ftask, IIlso gold-leaf, br&D, feathers, &. 

Brown paper (hot) rubb.d WIth a oIothes bruah, attracts 
88 above \ . 

Foreign post paper rubbed 'IIPlth bottle mdla,.rl1bber 
Bttracte as above, Bhlo e1mgs to W&!l 

SUk nbbon rubbed WIth vulcamzed ,nduo,.lIlbber, .. 
a.bove ... 

Collodion rubbed WIth the fing .... as above. 
Glass tub. robbed WIth e1ectn. amIIlgam on s11k attracts 

as above, alao pa.per roller, egg shells, &c ,1. ... 

Sea.bng w&X rubbed WIth Ilannel attracts as above .'" 
Sttck of sulphur rubbed WIth ftarmel atIJMts as above. 

Twokmdsol EXCited glass attracts every unelectnfied body, 100IudIng 
elee_t.v. bar magnet. " 

Exerted sulph,ur and sea.bng w&X attract .. above. 
EXalted glass and "",Clted w&X attract ..... &DOther. 
ExCIted glass repels exCIted glass. 
Exerted wax repel exerted wax 

N B -Tke roatI! and gloss .. Am tIOCIltd may he pZru:td 
... lsttlo ...... mmsp. and A"fIg from "'Pport. "" BJlk 
tap ... 

ForeIgn post oxClted WIth mdia-rubber 1s cut into amps 
fonnmg a tusel. 

The two halves of the sUk nbholl exCIted WIth vuLcawBed 
mdIa-mbber ,repel one another 

El"- By thIB mstrument test.the nature of the elecfa{cnties 10 
...... .h. above experunents, 'employrng proof-plane , 

N B -8""'" that the <mly ..... lut fa to the.h"" of 
electl'lClly DO the electroscope .. tire gethng tllt:l'etJ8td 
repulswn 

Noture 01 Ground glas« rubbed ""th Ilan.nel becomes negalavoly 
- eJectnfied 
~ tube held 10 an aloohol frame hBoom .. negaaveJy 

eou.dncIwD. A glass rod II exCIted and oonneclied W11Ih the eJectreeoope 
"I means of copper, troll, platinum _ by dry Bilk, wet 
silk, cotton, wooden rods, tbm .beets or zoda of glass 

(~!;. =~!"t:.i!"::.~!.d':;;;"&o. wzth 
flannel e",!ulnta no oxatement. 

Held lD vnleanIBed lIllh&-<nbber or othenVJBe mauIated d; d_. 

EsplWDents WIth nmtIated human body. 
The electroscope bemg neutrlli, approscll and Wlthdr&W WuouJ. 

oxClted glass &on seBhug wax. ' " 
Entr&p +,. electnc,ty mdueed m e1ectrosoope by ""1'''''' 

tton of conductor from eleotrosoope wlul. under ma.uction. 
Entr&p _ft electnClty as .. bove, usmg wax. 
Induce + .. 10 electros""p6 b1 glass rod; connect With 

earth, remove rod dnd test. • 
&~nduoe _ .. 10 eIectroacope as above b1 wax; connect, 

Test the charge, at each end of &D 100rulated cylinder 
under ,nduct'on 

Connect Olther end of inorulated oybnder under induction 
WIth the earth, and pro •• that one e1ectnClty only leaves.t. 
• Construct a .emaphoro of p,th balla on .onduotor to 
prove the Bam.. . -

Light gas by mduced frOB e1ectnmty from oonduotor. 
Light gBB Bj!om bJ Wlthdr&wmg todu.er. 

Induce electno,ty 10 two .ph ..... 'n.ulated and in contact. 
Separate th.m and test th .... Jectnc.t ..... 

A lath rota(es by .. ttrao1aon of lod I te.t the condition of 
the chst&nt end. , • 

D.duce &Dd Illuatrate tho attraction of all neutrlll bodies 
by oxClted on... ' , 

Eleotrd'y surface of VBrDlBhed glass beaker, and pi ... it 
over p.th b.u. on metal plate oonnected With the earth 

Susp.nd & proof plane Bnd let it VIbrate between wo 
oppositely el.-fied ."" ..... 

Take -" electnClty oy means of & proof plan .. from the 
teble over winch ,a an exo.ted glass rod. 

Brass plate condenser; use. I"! .... A_ ... I 
Make • condens.. 011'6 of wo .heets of gn·lou and a ;;;;;;:'I 

VBrDIBhed sheet of glass. Connect WIth electreecope ,. 
Make an e1ectrophorua by mean. of • em. or tin plate, Bt",,1rOo 

an ,sol&tmg h&ndl. of oealmg Wall or vBt'DlBh.d glasa. A phonu. 
sh.et of vulcamzed ,nw.,.rubber or of varDlOhed gl&so. ' 

Test the e1ectru:s1 state of the «CIted md,a-rubber by 
mductlon on the e1ectro.oop •• 

Test the fres e1ectnty of the liDO plate (1 ) when m contact 
omd (2) when touohed and WIthdrawn. ' 

Employ better form of mstrument; ropest tests B8 ab ..... 
Expenments Wltb electrophorus, .uch B8 hghtlng gas, 

explothng rmxed gsses, &c. 
.show the drlferenoe of tension on 1'Bt'ts of long OOD- Dlllrlbutt 

ductor by means of the repulllon of pith balla. Test also 
by proof plane and e1ectrosoope 

T .. t by preof plan. and e1ectroooope the tens.ons on 
thlferent pBt'ts of msulBted, saucepan, lIat metlllho thsk, 
hat, &c. 

Roll up • charged sheet of tID·foil in connexion WIth the 
electroscope. • 

Roll up the ,mne pIBOed on a sheet of 'I'lIl'DlIIhed gllll' on 
th.teble " 

EXBDllDe the plBee of the electnClty whet/ • charge 
morulated ball 18 clasp.ed between wo lIlOulated mstalluI 
hem,sph .... 

Show rotatron of e1ectn. wheel. PoInt dIo< 
ChBSe gold le&f With exmted rod. cIuItge. , 
Gold le&f ktte hovermg gound knob of Leyden jar. 

The Jar preJ'Alrsbly uncovered 
Suspended WIre WIth metsIhc and ordmary paper pamte 

to rotote In opposrte threo1aona. 
N.edl. on oap of e1ectroscop. and prime oonduotor. 
Melted sesJmg :wax at the end of • neadle "" pnme 

~dnctor. > 

Bertsch'. machme 
Holt ... machme. 
CylInder machme. 
Double plate machm. 
A body may be charged mther by tbe &ddItron or IUb· 

tractlon iII eJeetr\cJty or by both combrned. 
Study -tbe metliod of chargmg a pnme oonductor 

mounted With a pOInt by ."'"ted glass or seahng wax 
Ex&nune the electrlmtteo In the pnme condnctor and 

rnbber. 
Elementary j .. made by two .heets of tID·foll oepanted LeJcIeD I" 

bygboas. _ i 
SmgJe Leyden Jar charged and dlBCbargtd , 
Dtsaected Jar. 
Partial ducharge of Leyden J" t.om She glass to the 

mnercoatmg 
EXamme th. remdnal charge, pnmary, aeeondary, &c 
A jar eannat be cIrarged nol... • cnrter coatmg 18 in 

OODlI8IJOD WIth the eardi. 
Char!!" • jar wzth both po8luve &nd negehve from the 

II8IDe pnm. Condnctor. • 
Faraday's exper1lIUIIlt to show the gre.doa1 oluorgmg of • 

anblllBl'JD8 cable. 
Show CII8CBCIe arrengemeni. 
Measnre CII)JIICIty of J8I by nod; J", 
U .. of p1th boll eIecUDooope. 



ll<"erimenlol 
W)thj&l"8. 

D._01 
..,ork. 
Velocity 

AtDlOBflherie 
olectrio1ty. 

MIRC!OlJ&. 
nooul. 

Connoxlon 
b.-tween 
hifl,'handlow 
ulIlmoneleo
tncib:l81. 

f'onditlon of 
tlJaoon· 
duclilngwlre. 

nll'ootol 
multiplying 
('Oliaoloou
llUOLlngwlre. 

Commu. 

"""" HolI_ 
Mognotllrm. 
mllOrtirou 
b,} current. 

M'",",~I&. 
Elt'("ri\'al 
_W-

r:,~ 

Chug. a jar, insulate It, connect mtenor WIth earth, and 
teat extenor 

Conatruat eleotnc battery. 
DeJlagrate platmum and: rnIver W1rO 
Explode gunpowder, show noe of wet amnII'. 
Burst a tube filled WIth water. 
lAght ether ' 
Dlocharge thrOUgh eggs, sugar, ,vary, lemon, &0. 
Discharge through rarefied aIr, oxygen, hydrogen, and 

mtrogen 
PIer .. paper. 
Illummate by a spark a revolvmg eross or coloured dIsk. 
Model of Wheatstone's revolvmg xmrror and apparatus 

fur velOCIty. , 
Flame on end of 6shIng rod conneoted Wlth the electro. 

"cope and ISolated. 
Examme eleotnClty m steam Jet near and sam. dIotance 

from nozzle by conductor and electroscope. 
~laIn TIIomson's electrometer. 
ExplaIn and illustrate" return" stroke , 
Revel and <llS.harge cotton wool by pomted conduot.r. 
LIchtenberg's figur ... n eleotrophorua, varrushed glnaS. 

eMmte. ' 
FormatIon of Jar by on. man standmg on insulatIng 

stool and ppmII' another man'" hand, &, sheet of vul
oamzed mdia-rubber mtervomng 

Test for ozone 10 brush cbscbarge. 
LIght gun-cotton by mduced spark from flat coIl. 
Show tho olfect on astatIo'noodle of l'notIon current from 

pnsm conductor ' ) ~ 
As abov., nomg -" eleotnClty. 
Chango tho connonons m both above ..... WIth astatIc 

needle. I l 

Conneat secondary coU 'WIth 'astatic needle, and show 
reversal. ;< \ { 

Experun.nt WIth tertl8.ry ooIi • 
ToUl'lllllobne oonneoted Wlth Thomson's electrometer. 

{I) Heat. ' (2.) Cool, 

VOLTAICl ELlICTRICITY. 

DeJleot astatIc needle by selected. pmo of metsls 10 salt 
water, 6 g., pm and needle, copper and lrOn, Zinc and lead, 
&0, and oompare. WIth deflectIon by eleotnClty from prim. 
conductor. 

Volta'. erown of oops WIth omo and copper. ' 
, EIeotrID potential at ~h. oppos.te pol .. , tested (I) Wlth 

oondenser and .leotroscope, (2) WIth: Thomson's electro-
meter4 f _ 

'rhe copper W1rO conneotmg the paleo attracte filmgo 
Is heated, 

DeflectIon of magnetIo needle by 'Cnrrent·-

(2)" U, OJ 2. 
" (I) above needl~ '1' chrectIon ll~ 

(87, belo,! '. , " I • 
~)>> ~ » ~ 

AttnIot!.on of lihnga "r ami. ' 
ElCplSln anll WI. astatic noodle Wlth feeble currents. 
Construct sUDple form of, and .. plaIn oommutator. , 
Mak. models of l'Ight and left handed helle.. and re-

versible oonlcal hehz. , 
Paso a ourrent aoroea a IU-of 10ft IrOn .-

{
I} m chreotIon 1 above the IrOn 
2 II IJ Ibelow " 
3... u 2 above " 
4 I' ,,2 below JJ 

Test the pol .. of the 80ft iron. • 
MagnetIS •• bar of aoft IrOn 111 a heba by a current ...... 

I
II right-handed hehz, current chr8ot10D I. 
2» " u ,. 2-
3 left II " ,,1. 
4) u » » II 2. 

Largo hoop 0011, introduOll soft U'bn. • 
Mak. horoe-ahoe eleotro-magnet, and show Bunpl. ex-

pOl'lments of attractIon 
The poIanty of the 00.1 ill the sam ... that of the oore. 
A suspended helIx (OOIODO.d) aots as. bar m&f(Det. 
A hoop h.bJ: and a tube helIx are I'aotened to a hung 

and fioated on &Old water, thBlr temuna1s are of oopper and 
.mo 

They turn N and S. 
Th. above are attmcted and repelled by the pol .. of a 

magnet. 
A Iln tube sucked mto a ooIl. 
A.-Froment'. ma.chme. 
Increased e1Yeot (thermal) by m.-.ed number of oeJlo. 
Show.n ...... of potential by mult1p1ymg the oeJlo 
DllDlDullon of eIlect bylapso of tIme With 81ugl. hqmd 

oell. 
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DepoSition of hydroge\l on platInum shown by fioatJng 
the platInum foIl 

Poiarlty of hydrogemzed, platmum 's the same as that f>t 
zmc. _ 

Reuter's pIle, oIIver and flannel. 
• Dev ... s for the ebmmallon of hydrogen -

(I) MeohaDlcal, Sm .. , noe of platImzed sIlver 
(2) Damells', BobotItutlon of copper for hydrogen. 
(3.) Bunsen ""d Grove; burmng of the hydrogen 

AmalgamatIon of tho z.nc With mercury , 
Elootrolyse water, examIne the propomon and nature of Electrolysis. 

the~ gaoes, also theIr polanty. 
Electrolyse saIts of rnIver, COPPer, lead, &c , usmg plat,. 

num WU'e electrodes 
Examine the depoSItion 10 a drop of solutIOn under tho 

mIcroscope \ 
Throw foano on screen and shadow of metel. durmg 

theIr eleotrolytIc depoBltIon. , ' 
In electrolysmg water .t follows tho cnrrent. Hollan of 
Force water through a porous cell and show cunen~ by t:.e~ of 

platmum poleo m the cell ""d outBlde ........ 1 
Faraday's voltameter. Eleotro!ytto 
Guthne's voltaotat ......"".. 
Ta.nCt re&l.vanometer - =: 

m~~. ali's of defienon for tongent I\I1d mc galvano- =: 
Battery of (n) ceI1s and thm platInum wtre menlor 
Send a. current round & galv,&nometer and between two =law-

platInum spatul .. m water .- 01 ........... 

(1) Increas.d olfoct by amch6oatlOD 
(2)' ,-- " tJ) • , approach. 
(3)" deeper Immers,on. 

, , I 

Repeat as above, nomg platmJUll spIral. of thm wtre 
Instead of .galvanometer" 

Introduce mto ClrC111t from battery around galvanometer 
drlI'erent metel WIres -

I
I) VanatIon Wlth substance of wtre. 
2) " ~'n~ length " 
3)" J' seotJ.onal area of Wll'8 

, Show. heatinll' dect 'Of ,current on compound WIrO of 
platmum and sIlver 

A.."..u.. of Wheatston.'s rheoetat. -
Galvanometer WIth smgle hoop of th,ck W1rO to be noed. Ohm'slaw. 
Vary number of cells Wlth no external resIStance 
Vary number of cells w.th largo externa.l re'lStence 
'Vary 1lternal reslatenee by- -

JI) varymg BlZ. of plates. " • 
(2) .. dIstance of plat ... ' 

, ) I. 'CurientB m'lIame chreo1aol1 attract, 
2. Currents In OPPOBlIe chreoIlons "'pel.' 
3, Curren~ lIlOBsmg on~. another tend to 

paraJle1. 

Mec1m.nl~l 
relatlOIl.8of 

become ourronlll 

4. Currents at l'Ight angles tend to slid .. 
5. Ampm..' trough and wtre to .how that ana part of .. 

atrmght current repels th,& other part , 
1. Setllng up euuent. In pmnary glves _.... m Induced 

secondary. ' ~t& 
2. Ceosatlon of current m pmnary glV" current m .ame 

chreollon In oooondary. , 
3. Approa.oh of pmnary PIlL reverse current In Becan

dary. 
4. WIthdrawal of pmnary giv .. same chrectIon of current 

10 oecondary, 
Enmme the eIld10g of a olirrent.bearmg wtre around.. Am_ magnet. _of 

f
ll Current (1) rotstmg round north pole ...... Iiom 

2 u (2) " " " " 
3) " (1) ", D south II 

(4) D (2) ,. .. .. .. 

RotatIon of a chooharge .n V8C\l0 around a permanent or 
eleotro-magnet. 

Exannne by f!alvanometer the cnrront produced through 
a fiat oopper coU ,.... 

(I) When p1aoed on north pol. of magnet. 
(2) " u BOUth JJ JII. 

(3) When taken oJf north • 
(4) jIOnth 

Turn tho coU over and repeat. 
Magne1asa a ber of soft IrOn while in a ooil and 8%lIIIUJ1. 

the .m..mon of current Vary paleo. 
Sunple 1IUIgDoIo-e100tn0 maohme. Decompose IodIde of II_to. 

potasoJum. lIeat p1atmnm WIre. Heat between earbem :!:"'lnc .... 
pomte, &0. • ..... 

ExplaIn B._ .... ' armature. A_ 
Explam model of astomatIc contao\ break.... =. 

M 4' 
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~ Model of duoected coiJ. &howmg-
",,1 DISCharge &Iuough ncUIlIlI klbea. 

bman_ua ..- of mduced cummt by rotating -Aualyse diacbarge by _ rotabDg DlUl'Of OJ! _om 
glas8 

Fonnabon of ozono;. 

b,,!u;tco~~ prunar:y or enra oummt. 

Rotdlon of magnettc needle above a '"'pper drsc OIl \;be 
whl1'hng lable. 

Use of '"'pper plate m comp .... 
Reslstance to mobon of conductors m I;bn magnetic 6eId. 

Copper aaw b.-n poles. Copper com spDD between 
poles. Copper nng dropped between poles. Same broken. 

~ Workmg model k> exlnb,t the producttOD of """'"atofJ' 
mobon by an elec:tro-magnet. COnvonnon of tina ink> • 
Morse md re1ay. 

'" beatak>ne'. needle ~legraph aDd needle re1ay. 
Sbow unequal CODSumpbon of poles m l1I' also m vacuo. 
Explam ddferenttal motIon of poIea and \;bOD' reguIatton 

by _ magnet and sprmg. 
Cake mlver on negabve pole by' I;bn projected carbon. 
Balao"" the _c needle by equal cnmmta. 
luterpoae nneqna1 .....-.... produced by VRtattOIl8 in 

leup;l;b, dllOkn ... , temperature, and kmd. 
.,......... 1'ma of drlferent metals such .. Z1DC, uon, copper, tin, 
eIeeIn<oV". p!agnnm, ailver. blBDlulb. anklnoDY conneeled .mit gal .... 

Dometer and heated ali pomt of comaet. 
CooImg prodn .... oppostto cummt. • 
P...age of ClIftODl produces heali or«>ld. 
P!agnom wtre and rod to &how thali ermeni ""vets wrtih 

heat. 
Heal one BIde of tangle in p!agnnm wtre 

hnbeJ-_ Thm platmnm wue m alcohol thermometer. 
t::'. =- Incteeaed healitDg of plalimum ...... when a poll Ja cooled. -
-
PoIonQ-. 

!elation of _10 .... ---........ 

\ _ol --.-

MAG"_". 
Show atinction by lodestone on trOD 6lmga. 
D_ve poIanty of lodestone to the earih and to other 

lodeetone. 
Steel cape/lle of permanent mogn..u.aaon, lIOn DOL 
Like polea of needles repe1, 1IDbke a&tzact. EJther pole __ soft Jl'OJL 

Break • hard otee1 spmIg IIl8glI8i into lengths and '"'" 
I;bn polarity of each. 

Uetermme ftglOIl8 of greatesi and Jeaai -..cQon by 
OBCiIlatton of needle. 

Determme Ie ... of _n of inienaity wiih dJsIauce (1) 
on tonuon belaIwe (2) by 0IICIIlatt0.... • 

Compan> tone of IIlBgIl8Iuailon of otee1 aod of 110ft Boa 
when m co_ wrtih a mognet. 

A 110ft UOD bar sluflB the pole. 
Two permanent'magoelB plated N to S nenirabse ....t 

emrt lrttIe -..cQon on a 110ft lIOn bnlJet. 
.Esamme I;bn magnettam m a 80ft lIOn bar enspended 

above a permanent magnet. 
The ~ poaad>Je nmnber of soft iron bnIIeIB .... 008-

ponded from one magnet.. h. curymg power Ja altered by 
bnngmg the like or 1IDbke pole of ano$her magnet beoeath. 

Destroy I;bn mognettam in a amaIl otee1 spring magnet by 
Jed heali. 

A _y wbile bot trOD ball is not ~ bya magnet. 
v_ meIhod.s of magnettzation, sue1t aslllDgle atmke, 

dooble stroke, cmenlar avon. &e. 
ParaJJel bar magnet;a benealih sheet of glass. ScaUeriron 

fiImga on glaaa, lap Uld prmt WIth paper DJOJSImed wnh 
nnt-gUl and gum_. 

.As above, wtI;b like polea in ~ 

.As above, WIth bone-<shoe.. 

.As above, WIth P""'" of 110ft Boa to ba magneIized by 
inductton. 

A.-6nwe's sperimeni to &how I;bn ...... of ligbli 
IIIDOIlg8l oxuIe of iron IIII8}I8UIIed m ........ and BUmJlIDIied 
by_coiL 

Examplea of -..,gOD, and UJduelWa iluoagh wood. 
gIaaa, b ...... &e. 

DumnoIloD thnrogb iron. 
Pus a _ &Iuough _ wile wound on " sph ...... and 

compan> lIS JDafID- aod poIerrIy wtI;b thali of \;be esrIII. 
P"";bleeauae of earih's magnebSm 18 ....... of_ poosmg from _ k> ...... 
A.-M_ of -.ity of euth'. IJJaglIftism by 

magnetomIIIier. • 

Deo\ioation aod iDelmaQoa. 
Compue WIth ......we aI>out bar IIIOjIlIeL 

A. 110ft Boa bar parallel to the linea or magnotao ro- Induotloo ~ 
becomes. mognet. ....... 

The lower end of a poker when "",""ck .... th a hammer 
IqJelo the end of a needle "lnch pomla k> I;be north. 

A. current Ja estabbahed m _ closed _ductor when It ill 
moved, ..... to cut the hu .. of magnettc force. 

A bar of BOI\ IfOn m a oot! m the m.gnetJC, meruban. Uld 
dIp, IS oooneeled Wllb a j!8Ivaoometor Uld mverted. 

CrysIaIhzed mdphate of IfOn mo1oaed m a tube Uld awnhg 1!_ 
belween pol .. of an eIect;ro..mapet _ UJaIl)' :.'.. ..... 

A.-Solntlon of aulphate of non m " mbe.......,. ......... 
between \;be polea of an eJecl:ro.magnet _ UJaIly 

A.-Powdered dry whtte sulphate of trOD IS IICBtt.tnd on 
black Rlaaed paper above poleo of olecIro-lIl8f!Ilet. 
T~ .~ 

• A -Apparent magnetJam due to """"""'" • .gq .bem :~ .. 0Ild 
UOD WD'88 llde hy BIde on wax tloa&mg on _. The ~ .. _ 
whole _ eqoaliona\Iy. • ____ 

A.-A number of BOD diska aepuued by CIII'dboard aod 
formmg • bar _ equaConally. 

A.-A bar of bwnnth IIW\JJIg beiween poIea of olecIro-~ , 
magnets __ If eqnatonall)'. --

A.-A pellet of bwnnth 18 repelled t10m .. iber pole. 
A.-The dlm;&e of. caudle .. sph~ 
A.-The Ilame of alber Ja spltt. 
A.--Oxygen chBrJled .mit chlonde of amlDODlnm vapour 

_bIes round the poles • 
A.-Show mdneuce of medUDD by examinmg apparen~ 

dmmagne&um of weaII: ooIu_ of IIIIIphate of trOD m • 
sIzongcme. 

Su-roa: of E:x:PJmnmnoa in bORGAInO CmoosraY. 
ByDr.~ 

1. 19nttum of pIat;mmn Wlf8 and of magnesinm Wlf8 in 
&If, to show e«eci of ehemu:aI_ m the aeoond ....... 

2. TnmafOIDIllboD of bqmde aod sues mto aoluJe< and 
M -" by cheoucal acboD. 

3. IgmttoD of phoaphorona by Jed .hot bar of BOD pllced 
ali • dtstance of .. veral ",.hes. 

4 A-"" of " suspended wood... rod by an electri· 
IlIIIIy _ted gll8a tube held ali • dJatance of several mcheo. 

6. A gll8a rod moJatened wrtih concent;rated mdphllllC 
aeul held close to. amaIl hoop of a uunore of sugar and 
poIMBU> chJonAe prodnces DO eIfect, but m8ames \;be 
DlIXhDe as 800D as I;bn rod Ja brought mto ackIol""'
wrtih It. 

6. Au _pIe of direct cheoucal UD1on:~ 
of hydrogen and chIorme by heat. 

7. CIuonwal dJsplaeement: - PI'8CIpltatIOD of copper 
from • ooIutton of cnpnc ulphate by a hngbi plate of 
iron. 

8. Mutual chlllllcal exchange o-Add ooIubDn of pom.u; 
iodide to oolutton of menmnc chlonde. 

9. JIe..ernwgement of elemen1ia m " compound.--Coo 
agaIatton of albumen by heat. 

10. Re" .. ltltton of • compound mto d. elemente, or mto 
two or more Ita complex eomponuM o-Heali mereunc 
cwde and &h ..... OX)'geD and JIUOl'CUr}' produced. 

II. EIeetroI,... of water, wrtih ~ of properiulII of I;bn aepuateiI _ 
12. P>eparatton of h)'dzogen b.r tho _ of aochDIII 

upoowater. 
13. I'IeparalitOa and co1leetJon of bydrogen from SlDd 

aod dilum IIIIIphllDC IICld. 
14. i'repara&Ioo and eo1leetJon vi hydrogen from """'. 

end eoIntton of _ sod&. 
15. Burn Jar of hychogm, monI;b upwards. and ~ 

WIth I;bn mouth dowtl1nrda. 
16. Pour hydrogeu upw!ll'l.lrom one ~ another. 
17. 1!ximglush. bnrmng taper m hy 
18. PrepuatoOD and ... 1Iecttm vi d>Iorme from -..gomc 

erode and hydrochlonc "'""-19. B1 ___ PIlI"'"" in the RU-
llO. ~ of aoIutton of hydrochlonc oad. CoIJeet 

gueo sepualiely and ""- I;bm propertteo. 
21. Bum j<S of hydrogen ID c:I.Ioftne. 
22 Prepue hJllroehl«tc aeul !PII from ............ oali; and 

aulph"""....L CoI1eet _ mercury .. by cbsp~ 
of_. 

23. Show by _ papem aIkaImity of aoIutton of potuIa, 
aeuloty of oohdIon of hydrocldorle acJd. ... d nenfDhty 01 
bqUJd iJrOCInced byihe _ of iheso aoIuttona In_" 
ati;l'~h taper in bydrochlonc aeul __ 

25 Show 8uIuln1ny of hydrochl<me aeul BY m wotor. 
2Ii Prepue ... d ...neet OX)'geD from _ osuIe, 

poYIaI£ chJorate,. _of poIuIne ehlorate and mao
_ osuIe, and by \;be -..m..on of cblonne and _ 
1hroIIgIl. ~ 1Ube. 
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'Z'l. DBI'D a taper iD ozygen, and sIww I&-kmdIiDg from 
IdmriDJp; WICk.. 
- 28.. CaminlBti<D of phosphorus m oxygen. 

29. ComInutwa of InmdIe of oU!el wue m stream of 

ox!&."'" Explosion of __ 01 oxygen IDd h,.drogea 
31 Show furmaDon of __ from jet of h,-drogen 

hurnml!: m 01Jgeu. 
32. Show DeIdral _n of water. 
33. Show form&tnm of ozone h,- aetum of DlOIBt phos

phorus upon..... Show _on of ozomzed all npon paper 
imbued WIth starch ud potasmc Iochde. 

34 l'reparatton of hydro:syl h,- passing a stream of 
....oomc anh,.drule through water oontammg bane perox
ide m auspenston 

35 Heat h,.droxyl m test tnbe, and show evolution of 
V11getL -

35. Add &rgeDttc onde to h,.drox,-1, and show pn>ductIon 
of ox,-geD and met&lho mv.. , 

37. W .. h WIth solntaon of hydrox,-I paper dtaoolomed 
WIth plumbIc aulphtde. 

as W .. h WIth solufaon of hydro:syl wlnte oil pam 
amularly dtaoolomed 

39. Prepare chlonc peronde (eI. OJ In test tnbe; and 
explode It WIth a hot W11'e 

40 Add aulph111'1c actd to a mm;ure of phoaphorua IDd 
potasSIC chlorate under water. 

41. Prepare hypochloroua actd by agttafaug chloriDe WIth 
Dlel'CUl'lC OXIde and water 

42. Tranmut current of chlol'lIle through boilnlg milk 
of hme, add potaaaIC ehlonde to filtered product. and then 
cryatalhze ont ~e chlorate. 

43 Preparation of bonp BCld from borax' and hydro-
chlonc actd 

44. Flame of a solulton of bonc "",d 1D alcohol 
45 PreparatIon of charcoal from wood m teat tnbe 
46 Show Cl'I1Bt npon hme water after exposure to lUI' 
47 Add hydrochlone BCld to pI .... of old mottar. and 

show that carboDlC anhydrule 18 evolved 
48 Breathe thro1lJ1h!nne water. 
49 Burn candle In glaas cyhnder filled WIth ..... and 

show formafaon of carbonIC anliydnde by Inne water. 
50. Prepare and collect carbome anhydnde from Jt:m&. 

atone, chalk. or marble. and hydrochlone ... d 
51 Show that BOap bubbl .. filled WIth .... float on ca:rboDlC 

anhxdnde 
5.. Pour solufaon of htmua mto Jar of carbonm anhydnde. 
53 Immene hghted taper In jar of carbonIC anhyclnd •• 
54. P ... carbome anhyilnd. through an tron tnbe filled 

WIth cb&rcoaI. and heated to redn... Show the mftam
mabiliSf the carbonIC eXIde produced. 

66. are and collect carbomc ond. from .. _ of 
oxaho and aulphunc "",d 

56. Prepare ud collect earbonic onde from a mIXture 
of aulphunc amd and yellow proaamte of potash. • 

67. lnllame jar of carhome OXIde. and nnmerae hghted 
taper In the gao. 

58. AgItate hIDe water WI,h corbomc OXIde, and show 
that no tnrblmty .. produced. mllame the gao, agttate 
~n. ud demonatrate the productIon of carboDlC anlif
d .. de 

59. Prepare mtrogen by burning phoaphOftl8 in atm .... 
phone "'" 

60. Prepare and collect mtrogen from ammomc mtnto, 
or f!om " mIXture of potasaw mtnte ud ammonlC ehlonde. 

61. Prepare and collect Dltrogen bypaaamg chlonne mto 
atrong solutton of ammon1l. • 

61. lnnnerae .. bummg taper m mtrogen. 
63 Pus electnc sparka through JUr In a small vosael con· 

tammg htmna paper ' 
64. Show nmttrahlJ of n.trogen. 
65 Prepare and c .. llect Dltrona onde from ammonlc 

mnato. Show produotwn of ammomc mtrate &em mine 
aCid and ammODIC carbonate 

66. Show that foebl,. burulDg aulphur II exltuguished m 
mtroua OXIde, aud that sulphur strongly tgIIlted confanUOB 
to burn m the gao WIth augmented bnUilucy. 

67. ImmrJllO a burnmg taper m mtrod!. ox.de 
66. Prepare and collect nme and. &em eopper and 

mtnolCld 
69. Add mtric OXIde to .... m " Jar over water. 
70. Imm .... a burmng taper m nltno OXIde 
71 Sbo.that feebl, burmng phoephorua 18 extmgniahed 

in nrtnc and., and that strongly ignoted phoapLom. burn. 
m It brilliantly. 

72 Preparatton of _ anhydrule from nItric amd 
ud araemous anhydnde. 

73. Show the redumng _on of mtroua amd by addIng 
a aolufaon of p-' permanganate to an "",ddied solutton 
ofamtnte. 

74. Show the ~g aetIon or nItrous actd by admng 
a aolufaon of " mtnto to aCIdulated water tmted Wlth 
magenta 

75. Prepare mttie peronde (N. 0.) by IIllXllIg n.tn. 
onde and nx,-gen. .la6. Prepare m~acid from po_._to and 81llphuric 

77 Prepare mtnc amd by the dtrect combmafaoD of Ditric-
peroXIde and hydro:syl., 

78. Pour mtnc amd upon COP!"'" chppmgo. 
79 Deftagrate a mIXture of mtre and charcoal. 
80 Add strong mtne amd to gold leaf. 
81. Add strong hydrochlonc acui to gold leaf. 
82 MIx the two Jaat..nlDlOd hqutde together and show 

that the gold leaf then dI8aolv .. 
83 Prepare gaaecna ammomafrom a mIXture of &mmome 

chlorule &nd slacked !nne. Collect over mercury or hy 
mapJacement. 

84. Dmnonatrate solubility of ammoma .n water. 
85. Inmt .... a taper m gaaecua ammon .... 

hJt.!':'" a stream of gaaecus I\III111ODI& at the end of " 

87. Show alkahmty of ammoma 
88. Dmnonatrato volatility of ammonlC chlonde. 
89. Show produ6tton of ammomc chlonde &em gaaeoua 

ammoma and hydrochlonc &md gas 
90 Prepare plaafao aulphur. 
91. Melt aulphur In teat tnbe and show changee .. the 

temperature mcreazea. 
9.l. Prepare and ..,nect aulphuretted hydrogen from 

ferroua BDlplnde and dllute anlph111'1c &md. 
:13. Burn Jet of aulphuretted hydrogen, and hold over 

the ftame a glaaa ...: mOIstened WIth ammoma. 
94 Show BCIdJty of aulphuretted h,.drogen. 
95 Decompose aulphuretted hydrogen hy aulpoUl'OUS 

anhydnde. 
9b Decompose oulphuretted hydrogen h,- chlorine. 
97 Pass aulphuretted h,.drugen gao through an aqueous 

aolutton of each of the followmg .uhatan ... '-Araemous 
amd. cupnc aulphate, plumbIC _te. tart&< _. and 
ZlDC.O aulphate ' 

98. Prepare aulphuroua anhydnde by the _on of eopper 
=n~ aulphmtc "",d. Collect over mercury or by dtaplace-

99 Show _on of aulphuroua anhydnde on litmus 
paper. .. 
• 100 Condense aulphuroua uhydride in glaaa tnho 
tmmerIed m a mtXtnre of snow and ea\~ • 

101 lnnn ..... tape m aulphurous wydnde 
102. Dmnonatrato aolubility of aulphurous anliydrule m 

water. 
103. Bleach mrua.on of roze leavea by aulphuroua amd, 

and 'then restore the ... Iour by admfaon of dtIute aulphnnr 
&md. _ 

104. Convert aulphuroua amd into aulphunc amd by_ 

Ial. Expoamg Jta aqueoua oolution to the ... 
and, 

2nd B,. hcatiDg Ita aqneona aoInfaon WIth mtric 
amel. 

105. Demonstrate the formatIon of aulph111'1C anhydride 
by JIIIIIII1Dg aulphuroua &D)'hydnde ud V11ifen over tgnlted 
.pOUIQ' platInum. 

106 Sbow the fonnatton of aulphunc IICId by the chrect 
umon of aulphuroua anh,-dnde and bydlOxyl 

107. Prepare aulphunc amd by mtXlDg sulphurous anhy
dnde, oxygen or 'I'l', mtnc pern:nde, and ateanl, m a ftask. 

llll! Add ODe volume of concentrated aulpb111'1e amd to 
two volnmea of strong ayrcp or wlnto aug ... plaeed m a 
copamous vesaeL 

109. Demonstrate the apontaneoua decomJlO8lttoD of flee 
hypoonlphuroua amd. by addmg dtIute aulph .... e aad to Ii 
aoIuUon of aodte hypcaulplnte. 

N 
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APPENDIX In 

REPLIES TO SECRETARY'S LETTERS, DATED JULy 22M>, 1870, AND 
, SEPTEMBl:R.27m, 187~. 

A. REPLIES to SECIl.ETABY'S LETTER of the 22nd of July 1870. 

On the 22nd of Jnly 1870, the letter given below WaI! sent to the HeaaMasters of the following Collegee and 
Schools:_ ' 

Charter Honse School. Gresham College. 
Cheltenham College. Harrow School. 

St. Paul'. SchooL 

Christ's Hosplte\. KIng's College School. 
CIty of London School. Marlborough College. 

St. PeteP'8 College, Westminster. 
Shrewsbury School. 

ClIfton College. Merchant- Taylors' School. 
DnlwlCh College. _ Rossell School: 

Taunton College School. 
UDlverSlty College School. 
Wellmgton College. 

Eton College. Rugby SchooL • Wmchester College. 

Aid to Science Commmission, 
6, Old Palace yard, Westmmster,S.W. 

scienti1ic instruction has been introduced at---> 
and how many pupils have avaJled themselves of it, 
and Wlth what etfect, in each year, IWce its Intro
duction. 

Jnly 22, 1870. 
I AJo[ directed by the Duke of Devonshire, the 

Chairman of tills CoIllDJiSSIOn, to express a hope that 
you may be disposed to assist the Royal CommlS8loDers 
in pro.ecutmg the important inqwry with which they 
have been ch .... ged by Her Majesty, by kindly furmsh
mg, for thell" use, a statement shOWIng to what extent 

The .following replies were received :-

I. ST. PETER'S CoLLEGE, WESTMINSTER. 

19, Dean', Yard, WeBtmlnster, S W.; 
DRAB illR, July 22nd. 

I BIOGnT to eay that OWIng to tbe very lllDlted 
sp .... at present aVllllable at WestmJnster, tlo systematJO' 
te .. lnng of natural sclOnce b .. been pOSSIble. LOcto.res by 
Dr Noad (of St George's HospItal) h"ve, for the last SIX 
year. (except last y .... when In. athe .. engagements pre
vented It), been dehvered to voluntary classea of about 40 
to 50 pupils, of whom not more tban till< or eight m each 
year have really exerted themselves to profit by the Instruoo 
tIon. • 

I IWI, deal' SIr, 
Faithfully yours. 

CBARLIIS B. SCO'l"l' 

-'--
2. CBBIST'~ HoSl'lTAL. 

Chnst'. H..;pdaJ. London, B.O 
S,R. July 24, 1870. 

I have the hononr to be 
Your obedIent servant, 

J. N OlU<A)f LooltTll:B, 
Secretary to the CommisSIoners. 

also Bafaslied the enminer by their probeDey m practical 
wMk. • 

The gOVerDOI'S have accordlDgly resolved to contmue the 
cIas. under the ssme ammgements. • 

Thi. lB, so t .. .. I know, the OniYIDstmctIon glveu here 
In phymcal soience, with the exceptlon 01 a course of 
lectures delivered W the hsll three or tour ,....,. ago bJ 
Professor Odhng. 

I hlWe the honour to be, SIr, 
Your abedlent ...... ant, 

G. C. B.lILl.. 
Head~. 

8. SBRIIWSBllBY SOBOOL. 

The Sohool, Shrewlbury, 
SII.. Jul)' 28th, 1870. 

1 SA VII much pleasme in inlomnng yOD that all 
bop attendmg tins school .... _cted III eiementsly 
mathematlcs.....,.-ding to the degtetl of pro6menOJ' ",Inch 
they have attamed m &I'IthmetJO, that is, algebra, Ewilid, 
tngollOllletr)', and CODle aectJODs. We ha .... no spectal 
8CJODtUic claaa Yon will find • bslo of the mathemaaca1 
honoUlS glWled by Shrewlbnry m the IIlpOI"t 01 the Pnbbe 
Scljaols' CommIssIon. 

I am, SIr, • 
Your obedIent ...... SIIt, 

H. W.MOBS. 
J NOI'IIlAII Lockyer. Esq. 

Charter Hoose. 
SII., July 29th, 1870. 

IN answer to l,;our lriter (July 2211d). I have much 
~~ ':.!L<bng lD ormatlOlJ alxmttheSCJelltUlc teoclnn, 

IN answer to your letter dated July 22nd, I rum. to 
... ythat prevtOUB to last September tbe only regu1 .. 8Clentdl. 
1n81l'l1ction gtven W ObrJa,'. HospItal was that included In 
the course of our mathematics! department, In wlncb some 
60 boys 1..... navtgafaon. and the other subjects ""Iwred 
for the naval 8X&lIIInatwn. and others read a great part of 
the suilJects requned In the msthematJcal exAIIWl&tioD. at 
Oxford and Cambndge_ In September last, b.l' ~ent 
WIth tbe authona.. of St Bartholomew's HospItal. a 
eAem .. try claBo was commenced under the mstroctton of 
D. Mattbi .. sen Th.1eetures and p>aeIacIIl work were held 
in the laboratory of St Bartholomew's The attendance of 
the boY'! was perfectly voluntary, and sII then- work was 
don. d1ll'lllg play bours. (I should add that the old """ad 
of the school tune was shortened mmultaneously, WIth the 
express purpose of mvourmg tins and auniIa.r expanBlona of 
the edneatJonal aystem.) We have every JOII8(JD to be I. F",,!DOIe than 10,..... post there has been • claM leg 
sstIsfied WIth the ....uta so far. The sewor claso, con- elementary chemJotzy m the 8choo\. The Ieosou. .... "",en 
tammg 14 boys, was tested by p:ractical work and by the mce a week. There .. &DlI1IaI pmeo!J!euerally two) tor 
paper RIven at the last London Umv.mty M8trtlllIlatroD -~. The avenge attendalwe h .. been Zl, the 
Exammataon (on the lI8IlJe day and hour). All were reported ,,~ Dumber of boys III the school havmg been 13&. 
88 havmg done enougb to pa88, whtle ..........u woula bave This yetJZ I took advantage of a C01llIe of Ieetures (about: 
been chstmgwabed. The jumor class. contswmg 3U hoya, - 20 III number) dehvezed at the Finabnry 1__ by 
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M •• Bloxam. Four of my boys attended tlua comse and 
cienved much benefit from It 

n The IUb.Jeot of appbed mecbamco h&o been taken up 
here, but not Intherto to any great extelit 

It II .. ght to add that I Mve found many drlIicultl .. m 
the way of ."")'lDg out my WI.h to advance .",entdi. study
ID tlno ocheol V.., &oon after I came here, the remov8l 
of the .chool from Its p .... nt BIte was mooted Thl. quco
tIon haa now been determmed 80me tune, and our new 
bwldmgs are m p.ogreaa on a BIte near the town of 
Godal.mmg It 18 ObVIODO that wIth the proapeot of removal 
before UI, I oould not well have wed the governo .. to make 
an)'lmportant adwtJon to our prcoent oohool aooommodafaon, 
which, m my OJ>1n10n, 18 very far from. suffiCIent 

Our new lIte p.om18eo many flW1htleo for .clentUio 
teaolnng, and our new bwlchng. will not be made WIthout 
reference to It The neIghbourhood to whIch we are gomg 
off ... admIrable opportumtleo for the l'roctJcol ~urSUJt of 
botany and ;geology, and I .hs.ll be I(lad to gIV. every 
.ncouragement to the study of thcoe subjects, &0 well &0 to 
tho.e (I. and u) oIready adopted, and to any othoro winch 
moy seem SUItable for a sohool cour.e 

I am, SIr, 

Your·'&lir~:Q~I"'BJloWN. 
J. NOrJnBn Lookye., E.q. 

1$. WlNCBllSTEB COLLEGE, 

Th. Colleg., WInchester, 
SIB, Septemb .. ard, 1870/ 

You will, I hope, have Interpreted tb.e delay m 
anlwerwg your eommumcatlon on the subJeot of phySlcaJ. 
BCIence-tesohmg to have been due to your letter havmg 
been .ent Jnot &0 our holIdays began. , 

The oourse winch my predecco.o., the BIshop of Sabs
bury, adopted for tesolimg phYBlcaJ. .Clence m the school 
was'-

1. To have .. succeaslon of leachng BCIentUic men from 
Londou and Olrl'ord, to f!1ve short coura •• ofleoturea on th ... 
opecml s ubJoctB to the whole sChool collectively 

2. T < gIve p ..... for oollectlons of tlow ... 
I bcheve ooDOlde •• ble mt .... t was otonulated by th .. e 

method. 
Sub.equently he eng/lged permanently an able te .. her 

from Oxfo.d to oome down once a week throughout the 
y ..... , to gJvelectureo on drlferent .ubJoctB to two eias •••• 

When I became Head M ... ter, about fourlear. ago, that 
tesoher made an engllgement el •• where, an I preferred to 
have a reSIdent m&Bter. Smce that lame there have been 
always threa eias ... , haVIng two lectures a week, one taught 
geology by on. of our mast ... who 18 aoqualDted With It, 
the other two havlDg lectures In botany, mechamca, and' 
ph!Olco1 geography, and oCC&SIonoi oonrses 1D hght, heat, 
and electrICIty, from the naturaJ. .Clence leoturer' All 
boya m the I.cond IIl1W1 wVlSlon of the .chool attend these 
le_ as part of thell rel(UbIrwork. The diVlSlon con.lSts 
of about 100 boys oItogeth.. A boy etay. about two ., ..... 
In It. When he pas ... from It mto the .Ixth lt 18 optIonal 
wheth .. h.1earn • .l'hYSlco1.Clonce About one fourth of the 
lath go on Wltb ltJ formmg a aepamte olus, a.nd gOing on 
IaU they lesve school: Pm........ gIven tWIce .. year for 
""&lDlnatlons m the lectures. I .ee pap ... of somo of the 
b .. t and worat, .nd thmk the re.ults are qwte satIsfactory. 

I have latterly had another m&Bter to teaoh P S to a 
ol&Bs who are never hkely to .... h tho dlVlBlon m winch It 
I. regul .. ly taught, and who fOrln a "Modern Cl&Bs" (of 
about 26). 

A .. NaturaJ. HIstory Soolety" h ... been etarted m the 
Ichool, to onoourag. boys to colleco thing. and to com
mumoate WIth one another about them. They have ahoWD 
mterost, and made crowtable oolloetlon. of tlowers, m.octB, 
and fossIls 

PrJ ... have been gIven at wtl'erent tun.. by ono of our , 
m&Btaro and myself for such oollectJona, but I thmk they 
collect as well for them.elves WIthout p ..... 

We are bOgInDlDg to form gradually .. museum, hbrary, 
and octB of apparatus, but th .. e are works of time and .... 
not ,et far advanced 

I 1eok forward to the time when .. laboratory can be 
_bhahed. At present we have no mean. of teaclung 
ohelD1ltry beyond a oerIa1n amount of Ieetures, bnt I hope 
that Wlil not contInue to be the ..... lonl(. 

I have the honour to romom, SIr, 
- --- - - Your obedIent -t, 

~ 6BORGB RIDDING. D D , 
Head Muter of Wmchester College. 

6. TBll COLLEGE SCHOOL, TAUNTON. 

The College School, Taunton, 
SII., 'September 12th, 187() 

I AM requ .. ted to l'unush a etatemont shOWIng (I ) 
to what extent .CI.ntIlic mstructlon h&o been mtroduced at 
Taunton School, (II ) how many pupIls have aV&1led them
.elves of It, and (Ill) With what e.ff.ct,meachy .... smcelts 
mtroductlon. I 

I The teaclnng Oflh)'S1cal .Clen .. W&B mtroduced into 
the school m 1865 hou.e adJonung the old school was 
bought, a rough laboiatory was fitted up, • typloaJ. museum 
was comm.nced, .. sl1ll1ll PIece of ground was I .. d out as .. 
botaD1caJ.g.rden, andathmnometer stand, WIth a compl.te 
set of meteorologIcal. mstruments, was erected. I be~n In 
that y ... by teaclnng comparative phySIology to tlie her 
class.s, and expenmentaJ. mechanICS to thi> JUDI" In 866 
a cl .... was form .. d In ch.m18trv, and m 1867 I took the 
semor boys through a course of botany In 11168 the 
tesolnng was syetematJo.d, and h&o been continued ever 
SInce, as tollows ,-

Class .. I. II (conSJBtJng of the young.st bov.) An 
amusmg lesson m general elementary SCIence, "Wltb obJects 
and '.xperlments of aJ.l kInds One hour a week. 

Cl&Bs III Elementary m:'hamCB, WIthout a text book. 
Three hours a week 

Ci&BB lV. Advanced mechanICS, WIth Nemh'. Natural 
PhIlo.ophy as a text bonk. Three hours a week. 

Class V (6) Element..,. cbenustry' Three hours a 
'week. M.cham .. kept up One hour a week. 

Cl&B. V. (a.) Advanced chemistry WIth laboratory work 
Barlf, text book Four hour. a w.ek. 

Class VI, Botany, Ohver, text book. Two hours a week, 
Cbenustry as befo;re Two hours a week. • 

The few seDlors who have completed till. course, work at 
comp ... tive physlOloll1 Three 11,0urs a w •• k 

Classe. V and VI RegIster the meteorologlCe.l ob.erv .... 
tlons tWIce .. day, throe boy. taJung each w •• k, and !Vork 
the monthly computations for the Regtstrar GeneraJ.'. 
Report. 

A small cl&Bs praet18es WIth the theodohte once a w.ek. 
A voluntary cl ... of mne boys IS at thl. moment reachng 

Lockye ... Elementary Astronomy, In VIew ofa prize offered 
for the subject by a gentleman In the neIghbourhood. 

The regular lesson. In php'caJ. geography Include .. 
.ketch of geololP" mIneralogy, and zoology, and our mu
seum collection m the.e departJn.nt. 18 repldly InoreB8IDg. 

II From the first I bave refused to make the .Clence 
tesolung optIOnal It h •• been Impos.d upon aJ.l the boys, 
and haa es:el'Clsed the same mtluence on marks and pro
motion ... the other work Boys now at the to)' of the 
.ohool have gone through the entire comse, and m future 
.aJ.l will do so: 

III The tecbmcal result of our 8CI.nce work, ... shown 
by oxAlDInatlon, 18 as follows ~ln 1865 one senIOr p .... d 
In pbytucs, and two JUDlora In mechaniCS, m the Oxford 
locol exam"latlon In 1866 three JumOrB m meohamcs In 
1868 ODe aemor m pbymcs, and seven JumOlS lU mecha.mca 
In 1869 Ave junIor. m m.chanlcs In 1870 three .enlOlS 
and one junIor In chemIstry; and m the same year two 
boys matriculated at the London UDlverslty. I may be 
allow.d to remark, that we are prevented from u.mg the 
Oxford local exaDllllatlon ... an etliClont teet of our .ClOUtIliC 
work by the rule winch hDllts Jumor candIdate. to five 
.ubJI'Cts It 18 notonous that both eiasBlCS and mathematics 
gam many more marks m tbJa es:anunatJ.on than BClence 
and thus many of our boy. each y ... who could p .. s WIth 
.... e m m.cham ...... prevented from takmg the subject m. 

P&BSlng from the techmoaJ. to the general results of our 
Ave year.' 8CIence teaclnng, I can. .peak WIth very I(reat 
.. taafacfaon It has turned many dunces mto pronuSIDg 
hopeful happy workers, and It gIves to the abler boy. 
prem.lon of thought. the habIt of &COurate ..... onm/l, and 
an mexhausfable fund of rosourDO. Nor must I let lt be 
.upposed that m tesolnng BClence we underva1ue the old_ 
fashioned subjects By unproved methods and a carefully 
arranged time table we find room for both: and though my 
""mor bo,. forego the elegant unbocihtl.. of Latin verse 
ooml:0BltiOn, they WrIte .. good LatIn prose, and construe 
~t.h"':" as well as the Bemar bo,. of my OWll time at 

The drlIiculty of obtauung teachmg power m 8CIentIli. 
BUbjects 18 one wluch will no doubt p.... Itself on the 
attenlaon of the COmllllBOlon.... There are, as yet, very 
few men m England whom schools, WIth ordmarj ea1srJeiI 
at th... oommand, oan hope to obt&ln. We liave got 
over the ddIIcu1ty,80 far, by persnadmg .. first.class Oxford 

N2 ' 
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m.them&ii"",n. wIth fa .. sc,eotdie knowled((e, ta spend 
a .welvemuuth at Km(('. College. He DOW tsk .. the 
mechalllCB and the chennatry. wlule the JUIlIor boys, tho 
botany, and the phyolology, fall to me But J beheve that 
before sorenee can be tsught I"0pOlIy ID first-grad. school., 
" face of BClentIfic. _hera must be called wto eJUmnco. 

In tho COUl'110 of tb. p .... nt yea.r we have removed from 
tb. llOo.Iined and uncomfortabl. Pl'OllllS" of the anCIent 
Grammar School to .. oplendld bwldwlf outsIde Taunton, 
WIth overy t'aClhty for extensIon and development Tho 
archItect's plans Include a laboratory, museum, and BOlen_ 
tdio cla.os room., and of the ground attached to tho school 
two &eroI have been gIven to mo for a botsDlc garden. 
The latter will coat 100/, the former more than 1,0001., 10 
tho meannme we are makmg shift, not unll&tJsfactol'lly, 
WIth temporary rooms. One great 'W8oIlt at the present 
moment 11 .. trau81t inatrument, whIch, WIth olock and 
case, I knolv bow to obtam for 50/ But though 10 " 
stately. bulldmg like that wluch w. now mhoblt, our 'W8oIlts 

are n ..... 8l'I1y more or 1 ... moguitlcent, I may be ~ ... 
DlItted to lay great .Ire .. npon the oheapn ... WIth which. 
under humhler Cll'ClllIlIItan .... efBClent a""tomat.. aclono. 
teaclung oan he ol!l&D1B8d. 51. will buy lI'let of mechanIcal 
models, 161. will iit up " rough laboratory for 16 boya. 
Tho coat of oolunona and apparatul will he nnder 61. per 
annum to each pupu, and tlu8 11 roa1ly all tb.t II aboolulely 
necessa.ry f 

I tako tho uberty of oncloaing WIth thl8 report-
1. Two .hott pamphlets whIch ."P .... my OWII VIII .. J 

and oxpenonce more m detad. 
2. A .. t of paps .. 1I1ultratmg our botamCld teaclung. 
3. A 'Proap •• tue of tho Bcboo!. 

lam. SlI'. 
;Your r",thful •• rvant, 

W TuOKWBLL. 

To the Secretary of the Comnn ... on 011 

SCI.nnlle InstructIon and the Advancement of Scionce. 

BOTA~ICAL TEACHING AT TAUNT6N COLLEGE SCHOOL. 

NATURAL OBDBRB. 

Clast t. mootyl.dan ... 

DiVISIon 1. POLYPBTALAI 

Suo.dtV. I. ,THALumn.o .... SUb.dtT. n OlLYOIJI'LOB&. 

OBDBB I 

2 .. 3. .. • 5 
6 
7. 
8 .. 9 • 

10 
11 .. 12 • 

" 
IS .. 14 • .. 15 .. 16 .. 17 

18 .. 19 • 

.. 20 .. 21 • 

.. "-.. 28 

DI. L 

OaD"" L 
2 

.. 3 

.. " 

5. 
.. &. 

7 
.. 8 

9. 
n 10 
,. 11. 

12 
13. 

Banunculecea>. 
Magrwlr.acece. 
Berbend .... 
Nymph ......... 
Papavemcem . 
Fum.anacem. 
Cruclferm. 
Roaoclac .... 
Cminm 
VJolaeeat 
Franken",-ce.e. 
Caryophyll .... 
PortuiacefB 
Paronyohtelll 
Tamansclneah ~ 
Polygal_ 
Elatmem. 
HyperlcIDem 
.A.UTant,acem. 
Camelhacem 
Malvacem. 
Tlbacem 
Byt1tnerttICea 
E""-"1"" 
Lrn ... 
GeraJ1l800fB 
Tropt201acea 
Rutacea. 
Them .... 
Elllpetracea!. 

(''ks. II. 
l'.uALOIDltJB 

Hydrecbarldero. 
Ore\nd ..... 
SCltammet.e 
ea ...... 
MustICetI!. 
lrId .... 
Amarylbd .... 
M.ra._. 
Bromel,ac'4. 
Commelo .... 
PaIme ... 
Thoaeo ..... 
Ahs_ 
N_ 
LWacee. 
Juncee. 
4ro1d .... 
Le_ 
Typb ...... 
EnocanloDeae 

ODDBB 1. Celastrmem. .. 2 • Rhamn6fB. 
Tereln.ntluJeea .. 3. S.pmd ...... 
H.ppocaatanem. 
AmpeluJ .... .. 4 Legonun ..... .. 5. ROlacem. 
(ffana~tB 

6 Saxifrage., .. 7 CrBBsul ...... 
FwouJetb.. 
Cactacet1! 

" 
8 Droseracem. 
9. llthrace

S. yrtacea .. 10. Haiorage&!. .. 11. On.grace", 
Ph,ladelplJlta 

12 Cucnrbttaeee 
Pa8II!fI<mI1 

18 Umbelhfene 
14. AraImcem 
12 Cornacem 

MonoootyletJDnes. 
DIV It GL1JHAOB&. 

OWER 1 Cypera ...... 
" S. GrammelB. 

D,y It MoNOPBU ..... 

ORD"" 1 C.prlfoli ...... 
2.. Rublaoem.. 

If 3 Valenanem 
" 4 DJpBacem. 

5 ComposIIIB. 
6(a.) Lob.ll ...... 

.. 6(b). CamI!.nulaA> .... 
7. En .. .... 

Ep .... dtz. 
It 8. Olamem 

JamzrnaclJ(JJ 
" 9. Apoeynem 

.. 10. ~:r::' 
BlglI07l.lacetB, 
Cob12ac~l2 

" 11 PolemOD18eetD. 
n 12 CODvolvolace!J.J 
fI !3 Boragmea 

HytirapTlgllefB 
JJ 14 Solan~ 
" 15. Plantagmem. 
.. 16 Scrophularm .... 

17. Orobanchem 
1&. L,b.atm 
19 Verbena ..... 

Acant/uJcetZ~ 
',. 20. Lentlba1arm ... 

EbenacBt& 
" 21. l'nmul ...... 

Strychnuz. 
" 22. PlllDlbagmem. 

ODDBIlI. 

• J. 
" 8. 

.. " ~ 
JJ 6. 

¥ 7. 
~" 8 

9 
II 10 
" 11. 
" U!:. 
" ]3. 
u 14. 
" 15 • 

16. 

" 17 
.. 18 

POlygon .... 
N!Jctagl"em. 
Be!JVfU<U:"" 
AlnarentbaeetD. ' 
Cbenopodla ...... 
Launnl!(J! 
MyruhCeta. 
Ul'bcel8. 
Conn.hID .... 
U1ma .... 
l'aperaeBllJ. 
Jugrandac6<lJ. 
Thymelem. 
Ela!agne .. 
Loranthaco ... 
S •• ta.Iaeem. 
Anatolocluem 
Eupborblacem. 
CoralophyU .... 
BahcmeJe.. 
Cnpuhferm. 
Platan«t:et1!. 
GarrgaceflJ. 
Betulacem 
Myn ...... 
COblferm 
OuClUha. 

Clas. III. Aootyktltmer. 
DiT L V AlIClILA1IlIB. DIT. U. C1ILf,0L.UIB8. 

OPDBa 1. Fill ... 
\! LYcopodlaeem 

;,!~ 

OBDBB I. 
.. l! 

8. 

.. " .. 5. 
o 6 

M ..... 
CiIa ........ , 
HepatICa. 
r...h ..... 
FnngIo 
Alp 
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SCHEI)ULE. 

OBGDS, 
CoRB810B ADBBSlOJ( LJwo. 

SUPl'BESBIOll'. INSBBTlON 

Calyx, .4aepal ... Supenor POItlwn . {BodlWl. 
Po/g •• paknu Inf.,."". - CauIo ... .epal8. Gamorepabms , 

, IuserboD - {S....a. 
• StoiJred. 

Corolla, p~Cn,~ Hgpogynouo {Al __ 
p",1fIY"D'UI 

petp/B Gamopetaknu EplQlPlOUo Arrangement .~~ 
- Det:UIBOl .. 

l'enanth, Polgp/ogll ... Hgpo!f!plt1U8 CompoSltlon {Sunpk 
Gamophy/JJJ .. P"''!I1IntnJ.II • Compound leaV,.. EPIfIY"D'UI r Roulld .. h, Ovat. 

Obouate, Ovol 

-aMro" Hgpogyno .. .LanceoIGte, Lmet:w 1 Sub.lale, Cordlm. Stamen8, --atk/phOUB PengglltJIUI Shape - - Sago/lllte, Haetale. fiJamenU, --dynamous EplflY"D'Ul Ternate, Puanate anther •. Syng...- == D'gzta"" Palma", 
LPedale, Reniform. 

Superwf Margm - { E_e, Serra"'. 
PulIII, 'SII""""P'" - Dentate, Crerrate 

caepels. Apocaep ... Inferior 
Stipulation · ShpubJle, Ez-otzpa/ale 

, 
C1aas Order 

DIOOOD Genus Imn.ousCBNCB. Panu:ie, Corymh 
{ SpzAe, Rae"" .. 

cyme, Umbel, H_I 
SUb-chVIIIOD Speezes BuCl'lU.'I'Iolf' · Braeteat., E/mJcteatl. 

BLANK SCHEDULE. 

OBG£J<IL No. COBBSION ADHBSIOll' La ..... -
SUPPRBS8ION lK~TION 

PostlOD. 

Cal~ • 
Insertion... 

•• pal8. Arrangement. 

CompOSItion. 
Corolla, Shape. pelL14. 

Margin 

Perumth, SUpulallOD 
IdlJut,. . mLOBS8CB1l'CB -c Ji/omen"" 
anthon. 

BB.10'l'B.lTI0lf 

~ caepels. 

• l!\lled up by 

Cl ... Order 

Ih.WOD Genus 

Sob-dJ.'91l1on Speclea Date -

7. RoSSALL SCHOOL. Natural BeJellCO h .. baeD taught at tlua ~bool WIth 
varymg and uncorttllod tellUlta to. 8Omo ylUI put, WIth 
tho commeneement of thlll preaent y...... ana UPOD the 
appomtment ofa new Head Master. It haa taken a prommeDt 
posluon III the general. cumculum. A >egular ... onco 
muter ..... appomted (a WatmJ(Ul8hed ,oung Oxford maD, 
Mr Harbert TomImson. JUDI .. Student of ChrIst Chmch, 
WhItworth (Oxford) Exlubdaoner. F lLA.S.). and about 
1001 per annum allowed €or chem.JcaIe, "ppuatua. b. 

To Her Mllieaty·. CoIIIDII88I0D OD SmeDtdlc InatructJ.OD 
and tho Advancement of SCleDCO. " 

My LORDS. ...-
1 AM honoured WIth your Lord.hlps'l1letructJ.ona to 

preeent a statement .hoWlng to what exlent lCIentdic 
matructJ.on baa boon mtroduced mt.o RoaealI School, and 
how ..... y pupils have avaJIod themeeI ... of It, and WIth 
wb.t offoct, m each )'Oar Blnee Ita mqaductJ.OI\. Th .... is • large lecture room, .. pablo of acccJIIIIIIOdaI 

N3 



98 BOTAL OOMMISsION ON 1l0IEN'tIJl'ro mSTBUO'l'ION, l!tt'O : 

/j(I bo... at a tune Wlth ...... and well furmshed with 
laboratory, &c., and all reqUlleDlenta for lIJnstratmg lecturea 
on mechamc., heat, magnetUlm, electnmty, pnenmatzes, and 
ellelDJBtry. In Jast Chhstmas &port of the School, It was 
.tated that .. Natztral SCIence would henceforth he t&ught 
-, to the wbole of the Modern School and to volunteers frOm 
.. the ClasBlcal" (char!!e one gumc!a a year). 'l'he whole 
Bchool at present numbers 302;. the modern mde, 58; 
and, WIth the .xceptlon of the preparatory (30), and lower 
~cllOol (J5), the clasBlcal Blde h .. ve almoot umversally 
volnnteered to mdy natztral seemee The clasSlcal IIa8 
at p .... nt ollly attend on. hour per week, ""d the modern 
BIde two hours. Thl. last, however, the head master hopes 
to .ee r~ed to the stzll further promobon of the 
"';enees Besld .. thl. general teschuig, however, our 
energetlq' natztral science master has org"Illzed a IPOClai 
ciB8II to meet the requll'OIllBnts of boys .... mng the hIgher 
subJects .. nd desIrOUS of worlung expemnents. The boys 
evtdently take grea.t lDterest in their work, and many of 
them are makmg oonstdera.ble progreo. We ba.ve a Blnall 
observatory WIth a !lood eqnatortal, ""d lect\tres on astro
nomy are bemg gtven to the htghest form, cl8BBlcal and 
modern, and volunteers are taught how to use the mstru
ments and make oh.ervatzon. Of tlus last class tbe num
ber is abont 12. In conn~on WIth Natztral Smenee, and 
In the dtrectton pomted out by the W1utworth Exhlbltlonll 
(of which on. was put at the dtspo.al of the head master), 
carpenters' workshop" have been Atted up, .. nd benches and 
toollt proVIded for as many as seven at a tzme (charge, 
including use of tools, 5. per quarter). In menSlon of 
tIus branch of 'educatlon, the hesd master IS parfacularl:r 
anxiou. (when funds adwt) to add lothes, one or more, ana 

'a .tone polI.hmg machm., and a forge. .Arrangements 
have been made for settmg up a complete system of 
meteorologIcal observation.. , 

Your Lordslupa will, pe.ba.ps, allow me here to expresa 
one or two ConVlct\ons that have become lIDprmted on ~ 
mmd In tlus matter Fll'st, I feel stroo,\,ly that boyhood II 
.... ntzally the age of observatzon and lov. of natme. A 
boy', qwck eye for .. blrd's nest has alway. struck me as a 
valuable power that ought to he .ducated. It IS th~ _e 
WIth mu.hrooDlS, tre .. lIkely to supply walluDg cones, ob
j .... of lDterest "n the .... hore, &. ,&.. Stone., .he~, 
(o.BII., skeletoDB, may he had in any nnmber from the boy. 
at the lesst .'gn of enoouragement. Ftrm helIe •• r as I am, 
myself, lD LStzn and ,Greek for cultzvatlnS- the higher 
pow.rs of the human mmd, memory and Jullgment, I am 
still ready to adIIDt that to exclude Natztral Sctenee lIS a 
mdy, I. to lesv. nntramed the thtrd In rank, perhapa, but 
the first lD development, of onr powers--<>bservatzon Lastly 
In Lancashtre I Aod there 18 a strong demand for common
oenoe pluJo.ophy; and I so far sympathize WIth the oentz
mont as to feel tba.t, whether capable of the profundltzes 
of metaphYSICS and mathematzcs or not, no one would he 
the worse for knOWIng the pUference between a "hawk and 
a han.ds&w " 

I I heve the honour to be, my lord., 
Your lord.hlps' f81thfui .ervant, 

ROBERT HBNNIKER, M A.., 
Head Master. 

Ro • ...u, 15th September 1870. 

8. THE CITY OF LoNDON SCHOOL. 

CIty of London School, E C. 
SIB, 16th Sept>. 1870. 

I WAS re'lu .. ted last July to furnlSb you WIth s 
report on the smentzfic mstructIon gtven at the CIty of 
LOndon School, and I was asked to .tate the snbJects and 
number of puptls taught, the tzm .. of mdy, and the resnlts 
ofth. mdy each lear As the reque/it amyed dnrmg Our 
exammatzon., an Just before the conclUSIOn of the term, .t 
was lIDpo.Blble to drawup the statement nnmadtstely. But 
I r"'Jnested Mr Dnrham, our leetnre1', to comptle the ro
qDlBlte mformatlon WIth as lIttle delay .. posSlble TIus 
lie h .. done I have lIlSpected hIS reportt to the ,.general 
aecuracy of which I can oertJfy, and I now bave the pleasnre 
oUorwarchng It to you \ I am, Sir, 

. Yom ohedumt servant, 
J. Norman Lockyer, Esq, EDWIN A. ABB ...... 

6, Old Palaeo Yard, S W. 

Clty'of London School, 
Snl, 19th Septr. 1870. 

IN yom CommnnlOStzon of the 23rd July you re
quested that I would furmsh you WIth a statement sbOWJJ>g 
(I) To wba.t extent IIClIllltzfic In_on had heen mtro
ilnced at the CIty 'Of London School. (2) How many 

puptla have availed thomsel_ of It I ILDd (3) W,th what 
effect, m esch year, am .. tta mtroquctIon. _ _ 

I. To enable yon to form .ome Idea l>f the utent of tho 
lIC1entlfio in_on mtroduced at the City of London 
School, [ will gtve a hot of the .ubJects taught m etlCh 
<bVlSlOD, of which there are Bl%. 

The 1st d'VlnoD bemg formed of the 6th and 5th form •• 
" 2nd dtVlSlon " 4th and Labn claBaetr. 
" 3rd mVlSlon 3rd and 2nd oIaaoeo. 
" 4th dlVl810n 1st and grammar .las .... 
" 5th d_n ,,- -lot Jun. and 2nd~uQ. 01 ...... 

." 6th mVlSIOD , .. 3.d Jun. and 4th Jun. elasaea. 
ElICh mVlBlon has on. lecture a week. 

SI1BJBCTB TAI1GHT. 

, 6th mOI8lOlO, A. 
no l Atowo theory 

{

(b) Hydrogen. oxygen, nitrogen, and the componndo 
formed b)' thm unton. 

PhYBlcal and chetll1cal PlOpariIes of water. 
A~ Do " JJ atl' 

(0.) Thermomctsrs, barometers, air pnmp, &0. 
(d) V.ntzilttzon. 
(0.) Use of aqna fortIS as a chemtcal test (espectal at

tentzon to) 

iiI" Dooinon, B. 

{

ca ) Subjects mention.d under A. 
(b) Carbon and Ito compoundd WIth oxygen and 

B hydrogen (morgamc compound.) and 00&1 gas. 
Ce ) BlowpIpe, nature of dame, conductIon and oon

vectlon of hest 
(d.) Davy lamp. 

41h Domsoon, C. 
na ~ Subjects nnder cap A: & B. 

j 
(b ~r!.~l!ru.l ana tbelr compound. WIth 0 & H. 

~:::: espOClai attentton to thetr ns .. BI 

C- -Iodme re..ag.nts. 

FI~::: y4n<> duonde, hydn~ hydrofluo-

LCe.) SpOClai attentzon IS gIven to tho manufacture of 
otl of VItriOl, and mU1'l&ttc 8C1d. 

3rd Dt'DfSJDn, D. 

J
(a.) SubJ·cts gIVen under esp. A. B & C 
(b) The common metals (e,,!,OCl&! attentzon beiDg 

gtven to the metaIlurgtcal processe. for ob-
D t&lDlDg U'OD., copper, lead, ZlDC. SIlver, mercury, 

tzn, and gold) 

l(e.) Manufacture of steel 
TBlnpermg steel. 

(d) Manufacture ofptgment. (oommon). 

2nd Domsoon, E. 
na) Subjects /(Iven in A B. C. & D. 

J 
(b ) Mannf&eture of ptgments 
Co ) Alkaltes and alkalme esrthe. 
(d.) H ... t 

E (e.) Fl'lctwna1 and VOItaJ.c{ espOClai attentzon to 

I electrJ.Clty electnc telegraphy. 
(f~ Magnefasm ' tv Outhne of theorstzcal chOIDlcol anal]'Bl! 

l (" OutlIne of phyatcal geography (.lIght). 

1st DofllBi<m. 
(a.) OrgatllC clteIDlBtry (apeetal attention IS IIIven to 

iermentstJOD, and the manufacture of &OOpI, 
ctmdJes, dyes, &c ). 

(b) Higher branches of upenmentol phytII<>B and 
morgomc chennstry. 

In addltz';' to the lectnree,.. class was formed (28th 
Oetoher 1868) for the stedy of pract1co1 clterrustry (prm
Clpally preImmurry exaD:\lD&tJon by the blowptpe,.. the 
three heat boy •• n each of the nme head clasaea {m:. 6th 
form to 1st iumor cl8BB, mclusive) are allowed to 10m tIus 
cJaes. 

Durmg the last ter!n. however, 34 boy ... ere pemntted 
to avat! themselves of thIS pnvtl"ll" 

Tho .. who have a dOClded taste for the stody of _eo 
-,prepared m all Ito branches. , 

{2) 'fo .... hat extent ba.ve the popiIa availed thentSelv ... 
&c.7 

Setentzfic metrocfaon (cltemtslry and m:perimental phy
sics) was &:rst IDtrodnced as an optlOrutl etztdy at bater, 
1847. Towards tbe close of the year lB60, the etztdy at 
8C1ODeo .... made compuisor1. • 



The numb .. of boys who .. v..ued thema~v .. of it wlnle 
e optIonal study 18 shown by the followmg tobie, VIZ --

In July 1847 - 168 In July. 1854 - 123 
.. 1848 - 130 .. 1865 - 137 

1849 176 1856 - 156 
1860 li7 1857 - 182 
1851 - 164 1858 - 188 
186!! 161 1869 - 167 

.. 1863 137 1860 178 
,And the subjomed lI8t will give th. average nnmber of 

boys m the CIty of London School from 1861-1870 moln-
81ve,:-

In 1861 - - 630 In 1866 - 649 
.. 1862 - - 628 .. 1867 - - 651 
.. 1863 - 622 .. 1868. - 654 
.. 1864 - - 637 .. 1869 657 
.. 1865 - (jiJ3 .. 1870 - - 664 

(3,) And WIth whst eJFect 10 each year smce. &e 9 
To .how WIth what succeos the IDstructlon 10 sCIence 

(preVlOUl to 1860) has been attended, 1 wtI! name a few of 
tbe pupils who hsve lnghly m.tlOgulShed themselv .. , and 
who left the CIty of London School preVlous to tb1S date, 
VIZ,,1860, 
Edward Divers, M D'. - (Lecturer on MedIcal Junspru

dence at MIddlesex HosPlt&l ) 
Prof 1Jnwm, C E,B S. (ExBll11ner lD Meohamcal and 

MachlOe Drawmg, R SM.) 
Prof. Bloxam, F C S - (Lecturer on Natural Setonoe, 

Cheltenham College.) 
Prof Heaton, F.C S. - (Late Char1Dg ero.. HospItal) 

Lectlue. on ChOlllllltry ed Na
tural PInlO8OIiliY (Eps01D Col
lege). 

Wm. HT. PerkmB, F R ~., F C S, Honorary Secretary to 
the ChemIcal Somety 

John Spiller, F C.S; - (Late AsSIStant ChemISt to War . 
Dspartment, WoolWIch,) Ho
norary Seeretsry to the Photo

11. Matthews, F C S._ 
Wm. Spiller, F COS. 
I. A. Alms, M.A., &0. 

'grapliID SOCIety 

The first public exa1D1Danon m chelD1stry m CODne"IOD 
WIth Souta KeD81DJIton w .. heidI n 1860, WI!i we obtsmed 
one lat and two 2nCl. chl8s :j>n ... 

I '&Ill afraJd we eannot gIve you a oomplete hat of honours 
forthlS year (1860),88 lam obliged to truat to my memory. 
for DO account of s",enoe 8uo ... a .. galOed preVlOUS to 1861 
has been kept by ns In thI. difficulty, 1 appbed to the 
s....tory, SOIence and Art Department, who deputed Mr. 
MoLsod to etate that to 81ve the IOformallon I reqwred 
would lOyolva very consIderable research, ed to ~ ... 
hIS rOJ!l'Ol that the Department had not, the means of mall
tullDg 11. If, however, I should learn any further dctluls 
I will forward them to you. 

I wtI! 1I0W, as linelly .. po.",ble, (!'Ive you ... b.t of the 
honours, d!sllncl1onl, &c , gtnned by the CIty of London 
School dunng the last 10 ysars 

In 1861> , 
The sohool obtalDed at South Ken"'n~n 

1 gold medal for expertment&l physICS 
1 " "meohamcal phYSIOII 
1 bran.. " expenmentsl phy",cs. 

I 

In 1862' 
At South Kensmgton ..... obtsined-

7 lat 01 ... pn ... m expertmentsl physics 
8 1st el... u chemIStry 
2 2nd chI8s " 
1 2nd cl... expenmentsl phYSICS. 
1 2nd chl8s" mechamcal phy",cs. 
1 3Td 01... " chemlstry. 

And at the Royal School of Mill" we obtamed the 2nd pme 
10 lat ollis. 10 physlOs, and .. 1st olass m ohOllllStry 

In 1863.' 
We obtsmed at M""dalen College, Oxford, the open 

Natural SOlen.. exhlbll1on, and at the ROyal 
School of Mm .. we had 

2 ill 1st elaso ill expenment&l physes. 
1 ID 1st olIIss m chOlD1stry, and 
lIn the 2nd ollis. In chODUatry. 

At South Xen"'ngton thIS school ohtslned • 
1I royal exhlblnons for phystcalsll1ence. also 
1 pd lDedal for expernnl!llltsi phystco. 
1 .. "mochomcal pb:fS1cs 

mlver medals for exp..un.,;tai phYSICS 
1 MonZe- n ';, " and 
:I 1st class Queen's pr1zes m morgBl1IO chenustry. 

1 1." b "orgamo ch~ 
1 mechamcal physICS 
4 acousncs,hghtandheat. 
1 " magnetism and electnClty 
3 2ndelas. 
2 mo~echmm~ 

. 1 eoousl1cs, bghhnd heat. 
S a:d 01... morganIC chenustry 
1 " :ui "magnetunn and e1ac-

tnmty,and 
7 honourable mennon m morgamo Chennstry 

In 1864. 
At the Umvemty of London-

1 pasaed m honours, m chenustry and natural plnIo
sophy, m prebmmary sOlentlfic e>:BID1nahon for 
degree of M B ' • 

1 was placed m honours in chmn1stry at the matri-
cula.tlon exanunatIon. , 

1 obtsmed honours lB zoology and the umverBlty 
pnze at the matrIculatIon exammatxon I 

1 passed 10 honours In chemIStry at the m&tnenIa. 
tlon exanunatIon. j 

At the Royal Sohoolof Mme&-
1 obt.,ned 2nd place in 1st class 10 mineralogy for 

2nd year studenls 
1 do for geology 10 do , 
4 were placed ID lat ollis. In chOlD1atry fop 1st year 

stuaents 
1 placed 10 do. in l'hys1cs for do 
1 ao 111 2nd olIIss In chemIStry for do. 
I do. m 3rd class 111 phy81CS for do. 

And II't South Ken81ngton were gtuned-
1 ..uver medal M acousncs, light, and heat. 
1 bronze " do 
I do. theorshcal mechamos, also 
4 1st class Queen's prIZe m IDorgame chemlSty. 
a " orgam" ehenustry. 
2" .. " magn~ and eleotn-

CIty. 
1st chl8s Queen's pn.e In eoousl1oo" light, and 

2 
1 

1 
I 
I " 4 2nd class 
3 
1 

1 
I 
1 
1 " 

17 3d chl8s 
1 
1 
1 
1 
1 
I 
1 

heat. 
th .. renoal meoh&lllcs. 
vegetable physlology 

and economic botany. 
Bn1mal phy81ology 
phYSIcal geography. 
geology. 
morgam. chOIIUStry 
aoouBncs,hght and heat 
magnellam and eleotn-

CIty. ' 
vegetable phYBlology 

and econOlDlC botany. 
amma\ phy81010l(Y. 
phySlcal geography. 
mathematIcs, 
metallurgy 
morgamc chOIIUStry. 
eoouBh08,bght and heat. 
appbed meChsmcs 
000108'1 
phySloai geography 
mathemancs. 
geology 
DI81'111e steam. 
practical plane and 

desonpnve g ........ try. 
6 Honoureble mennon in morgamc chennstry. 
2" II ,> magnetIsm and electn .. 

1 

In 1865' 

CIty. 
geology 
DI81'111e .team. 
mm .... logy. 

At the Umversity of London-

One pa.ssed m ths first B So. en:""".1aon, and at 
UmvOl'Slty College, London-

We obtsmedthegoldllledalforanalyhcalcheuustry 
aDd \he OIlver medal for theoretical chOlDJstry. J~ 
the exammal'ons at the ' 

Nf 
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Royal School of MIn.., London-
1 "",",ved the Royal exlulntion of 251. (for 2nd yea.r 

students) for mmera.!ogy 8.Dd geology 
l' ... ed the exammatlon for the 3rd year, "'z , th .... 

~i.:,ur:.!::'tth':''ka=n~~~r.. ':.!.1 = 
prIZe of books to the valu. of 8 gmneas for natum! 
hl8tory and palmontology, being fuot lD ... pOClal 
exammatIon In those subjects, and received the 
tItle of " A .. OOI8te of the Royal School of Mm .. " 

And In the exanunatlOn for firet year atndents we 
obtsmed the lot YO&l"s Pl'lze of 15/. forprofi ... ncy 
HI physlc&. We hod hkeWJse-

2 placed m the 1st pl_ m phymcs. 
2 - ohemlStry 
1 "" practiCal chOIDlatry 
1 " 2nd" mmeralogy 
1 geology. 

At South Kensington we gamed-

1 bronze medal for profiCIency m geology. 
Also 1 sliver " apphed mecb&rnco 
1 bronze u morganto cheuustry. 
1 ,. JJ orgalUc chemIStry. 
And 2 Queen's exh,b,tIons, 501. for 8 years and free 

InsfructJon at GovernmeDt School of SOI.DC., 
DubhD. Als" 

3 placed m the 1st cl ... s m inorgamc chennatry. 
2 J' I, U orgaruc chemlBtry 
J maf(lletlam & e1ectI'lClty. 
1 apphed mechamcs. 
II .. q ammal ph;rs,ology. 
6 " 2nd" mOl'gamc cheulJ.stry 
3 magnensm & e1ectl'l .. ty. 
1 theorencal mechamos 
1 arumal phYl!lology. 
2 phYSical geography. 
1 steam. 
1 geology. 
10" 3rd' morgamc chematr.!'. 
2 aeousnes, hght, and heat 
4 ., lD8f(Ilettsm and e1ectl'l-

1 
2 

1 
1 
1 
1 

I 
16 
3 
1 
1 
2 
1 
1 

In 1866l 

,,4th u 

CIty. 
theoreneal mechamcs 
vegetable phySlology and 

eCODom,c bot8.Dy. 
steam 
mmeralogy 
"eology. 
meehamcal and mschme 

drawmg. 
numng 
IDorgame ehenuatry 
scouslacs, hght, aDd heat 
theoretical mechamcs 
vegetable phys,ology. 
zoology 
steam 
mech&lllcal and msclune 

draWlng 
, bwldmg CODatrucfaon. 

1 of the old pupus was elected a Fellow althe Royal 
SOCIety, and 

2 were elected Fellows of the Chem,oal Soc,ety. 

At the UmverSlty of London-

I lD the exammation for the degree of B Sc. obtamed 
3rd class hODours 111 ehem.try &lid 2nd class 
honours lD geology and palmontology, and degres 
of Bachelor of Se,eDcs, wlule 

1 lR the prebmn&ry sClenfatle erauunattOll for M B. 
passed m the bt class m honours m ehem,atry 
and Datum! phuosophy. 

At the Oxford Senior Local EmDlIJlatIon-

1 paosed WIth 2nd class honours in chennatry and 
phys'cs. 

At the Royal School of Mmes, London

I ..... paned m the ist class m phymco. 
2were " , II 2nd jo, do 
1 was " cbOlDlatry 
1 geology. 
1 "\. D mech&lllcal drawing. 

At the Government School of Solenoe, Duhhn, ". 
obt&med the 

1st pllZ8 iD praclacaJ ch.""8try. • 
lot "JDBgnettsm and electri .. ty. 
1st .. geology. 
~nd .. theorefacaJ chem,atry. 
2nd natura.! plllloooph;y. 
3rd geology. 

At Krog's College, LondoD ("""",nl!' clasae8), we gained 
a p .... In upOl'lDlentsl phJ'Sl08 ..,d a oertafioote m 
zoology. 

At South Kenl!lngton-
, A Royal ""h,b,non of 501 for three v ..... , with tree 

educafaon .t the Royal School of Mw .. &lid Royal 
College of ChemlBtry I aIao 

3 lst 01_ Pl'lz" in Inorganic cheIDl8tr,' 
3 " "scoustles, hght &lid heat. 
1 magnm.m and electl'JClty. 
1 theorefacal mecb&mcs 
1 apphed machamel. 
I zoology. 
1" I'hyslCll! geography 
22nd ,. Inorgamo chemlltry. 
4 magnet,sm and electl'lclty. 
1 vegetable phY8lO10gy. 
1 phySlcal ~eography. 
2 elementary mathematicl. 
1 geology 

223.d " ,norgame chemistry. 
2 " u geometry, and 
1 " in each of the followmg subjects '-

ACOUSlaC8, bgbt AIId heat. PhySleal geography. 
Theoretical mach8.D'cs Elementary mathemanos 
Ap!,hed mechanICS. Steam. 
AnlDlai phySlology. MetJillurgy. 

15 were placed lD the 4th class In morgame chemistry 
2" "" orgamc ohetJlllltry, 

and 
1 W&8 aeouattcs, bght and 

heat, magnetll!lll 
and electrtClty, and 
naVIg&laon. 

16 obtamed a 5th elao.,D lDorgame chenuBtry, IIJ\d 
I syatOJnano botany. 
1 mmmg. 

In 1867: 

1 was appomted to be demonotrator of cheml8try at 
Kmg'. College, London 

1 to be .omor as8l8tant ch ...... t to the R,vero Com
IlllSSlOD. 

• 1 to be _mtant chemJBt to the W... Department, 
W oolWlch, and -

1 was se1ecied to be educated at the expense of tbe 
Government for ultunate employment m .the 
hIgher branch.. of the Departmont for the 
conservat,oD of the foreats under Government 111 
Inch&. 

At the Umvero,\v of LondoD-
1 gmned the 1st place m M.B exammatIOn WIth 

2nd class honours m phy81ology Bnd 3rd olaos 
honours m chOlDlatry, also degree of B S. Wltb 
lot class honours m ooology and 2nd class hooours 
in botany. 

At the 1to)oa1. School of Mm .. -
r w ... awarded the lot of two scholarolups of 151. 

for lIt year students, and placed lot 10 pbyslC8 
and mathematIcal dp>Wlng, and 1st 10 chemIstry I 
and IV. galDed 

1 1st class ID geology 
1 ..... placed 1st m 2nd class In cherruotry 
1 was placed In the 2nd class 'D mineralOgy. 
1 passed In chemJBtry 

~ =~ drawmg, 8.Dd 

At the Govemment School of S ........ , Dubbn, we 
obtlllned the 

1st pm. lD physroo 
1st •• zoolop;y 
1st '" magnetlsm, eIectnetty, IIlod gelnniom. , 
2nd. " acousttcs • .bght and heM. 
2nd" mechamc&. 
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At the PharmaceutIcal SOClety-

A jumot Jacob Bell memo .... 1 schoIarsmp, 301, 
WIth free mstructlon In the leboratory of the 
SOCIety for I yeer. 

South KenslDgton-

Royal exlub,tlons of 501. per ennwn for 3 years, 
WIth free educatIon at the R.S.M end R.C C 
London; and 

1 gold medal m theoretIcal mechamcs 
1 silver " for mechamcal physIcs • 
1 f " II magnetIsm and electrICIty. 
1 n ,. morgamo chemtatry 
1" " acoustIcs, light and heat. 
1 bron"6 II " applied mecbamca 
1 " magnetIsm end electncty. 
1 " anunal physIology. 
1 " " "morga.mc cbemIstry. 
1 " " JJ OrgSIllC chemIstry, also 
6 1st clas. pmes In morgamc cheml.try 
2 orgenlc do 
2 acoustICS, hght, and he.t •• 
5 magnetlSlll end electnOlty 
2 ammal physIology, and 
1 ," »I'IZ0 for each of the follOWIng th.ore· 

, tI<i&l mechs.mc.; apphed m ... 
cham .. , zoology, phySIcal geo· 
graphy; elementary mathema
tIcs , ~raetIcal, plene, and 
deBcnptive geomeby, mlDertro 
logy, geology, and bulldmg 
oonsQ'uctIon 

4 2nd cl.s. prizes m morganlC ohemmry. 
a " It organio chexmstry 
2 magnetISm and e1eotl'1Olty. 
2 mechamcal end maomne draw. 

lng, and 
m each of the foI1OW1D'.

IIj>phed mechanIC" anImal 
phYSIology, zoology, physl. 
cal geography, steam, m .... 
tallurgy, geology, mmmg, 
hUlldmlJ construction, and 
naVlgation. 

4 lIrd cl .. , pmes in morgamc chemIstry 
2 It " organIC chemIstry. 
4 " u acoustICS, bght, and beat 
2 " ,. vegetable phYBlology 
4 " " phySIcal geography. And 
1 ard cl ... , prlZ' In each of the followmg·

MagnetISm .nd e1ectnC1ty, 
theoretIcal mecham .. , p ...... 
tIcal, plan., and desCl'IptIv. 
lIeoroetry, metallurgy, mID· 
lng, hulldmg oon.truetIon, 
naVlg.tlon, and !ugher "... 
thema.tlea~ 

4th 01 ... m eaoh of the followmg .-M~netIsm 
.. nd eleotrl .. ty, applied mo
chamcs, pbyslcal geography, 
steam, metaJ.IUl'gy, mlneral .. 
ogy, nautical astronomy. 

26th clas. cartrlicat .. in acousb .. , hght, and hest 
a " n theoretIcal mechamcs. 
2 " u appbed mechanlca, and 
I nautIcal astronomy, ge0-

logy, roagnetI8lU and 
e1ectl'lClty 

In iS68: 

1 was "l'polnted .... stant chemISt to the Ilooyalln
ItltutiOIl of Great Bl'ltatn, and 

1 was appomted chIef pl'lvote ..... tant to Professor 
Frankland, F.R.S , of the Royal School of Mmes 
and Royal College of Chtlllllztry. 

At the UnIversIty of London-

1 in the 2nd B.A. exanunatlOn p .... d WIth 3d claaa 

1 !°:hei':~~s:'~;:.:'~b""":d hononra m 
b.ology 

1 in the 1st B.C. ex8lDlll&t!on oblamed honolUl in 
chenustry. 

1 tn the 1", B.C. enmmation oblamed hononra m 
• natural philosophy. And , 
-1 ohtamed tho Wlutwordt exlulutIon f~ mechamcai 

-oe. value 25/. for one '1-. 
aus.. 

At the Royal School of MID_ 
I obtamed fatle of Royal School of Mmes, and 

1st clas.,n metallurgy; 1st class m .. pphed me
cham .. tor Brd yeer students. 

1 obtamed the Director.' Medal .nd Prlz. of Books 
(251 ); 1st class m mechanIcal dt&w!.ng, 1st geo· 
logy, 2nd nuneraJogy for 2nd year students, and 
for the lst y_ studente-

I ohtamed Royalsaholar,hlp of 151. 
2 were placed ID 1st class In chemIStry 
2 -physl .. 
1 u " mechanlcaJ drawing. 

, 1 was placed III 2nd class In " and 
2 were placed In " chelDlBtry 

At the Government School of Science, ;oubhn
The 1st Pl'lze m practIcal chem..try 
,,1st " manufactures 
" 2nd comparatIv. anatomy were 

gam.d, 

Kmg's tollege, London (evemng classes) 
To one was .. wa.ded the lst pl'lze III zoology, 2nd 

pl'lze 1n geology, 2nd 'pru:e lD chemlstry, and ad .. 
mltted A.SOCI.te of King'. College, London 

At South KenSlDgton was g';.med 

A Royal exhIbItIon 501 per ..... num for three years, 
WIth free educatIon .t R S M. and R C.C., 
London, also one hronze roedal for profiClenoy 
In org8Dlc chem18try 0; 

1 bronze medal for proficlenor In roetsllurgy, and 
3 lot clas, Queen's PI'I'" In lnorgam. chenustry. 
1 I" U " orgamsfuo cheDllstry, 

acou,tlcs, bght and heat, magnetIsm end 01 .... 
trlClty, and metsllurgy. 

4 2nd cl .. s Qu.en's pl'lzes In morganic chemIStry. 
2 orgaUlc chemIStry. 
3 magnetIsm and olec-

2 
1 

trlOlty-. 

:""':l~f"~h:follow. 
mg' p.ooustI .. , hght 
and heat, zoology, 
systematIo hotany, 

\ and metallurgy. 
2 Brd class pnzes In acoustICS, hght and heat. 
2" " vegetable phySIology 
I 8rd alass pnzosln each of the follOWlDg '-IDorg .. me 

chemIStry, applied mecham .. , m •• 
charucs, soology» .teem., m.etallurgy 
and geology. 

24th c1aaa In mmll!llol.ogy; "hll. 
I 5th olass certIficate was oblalned ID •• ch of the 

followlDg .-theoretIcal mechanICS, .. pphed me
chamos, vegetable phYSIology, .. mmal phYSIology, 
steam, and metaJlurgy. 

In 1869: 

w •• appOInted honorary ..... tary to the Chenucal 
SOCIety. ' 

1 was .. ,Ppomted honorary lUleretary to the Photo
graphio SOCIety. 

1 was appOInted professor of chelDlBtry end natura.! 
philosophy .. t Epsom College. 

1 IV88 .ppomted .... yer to the Walaroo Milling 
Company, South Austral ... 

1 was appomted Fellow of the Chtlllllcs,1 SOCIety 
1 " u GeographIcal SOCIety. 
2 were .. ppomted ..... tant cheml8ts to the Royal 

College of Chenustry. 
1 was appomted ... S18t&nt chemIst to the London 

HOBpl1;al. 
1 was appomted to St Tho"! .. '. HOSPltal. 

St,John'. College. Cambndge : 
I gamed the open scholarslup for Datura.! ...... co 

(501. .. you), and . 

At the Um ...... ty of London-

1 In the 1st B.Sc examinatIOn and prehmmary M.B. 
twmIIDatlon ..... placed-

hit m the 10$ claas In botany, and gamed an 
exh,b,tion of 40l. for two y ..... and 

1st m the \", e1ass m zoology, IJId gamed &11 
e:dub,uon of 40/. for two y ...... 

o 
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1 obto.med the degJ:ee '<1f M.B., 'VIith 
1st class hanoUl'S m med,CIne, .nd 
2d .. '" DlldWIfery, also the 
Degree of B S (Bachelor of Surgery), WIth 

1st place in 1st claso honours (and gold medal) 
m aurgery, WIth R UnIversity .cho1arBlnp 0' 
501 a year for two Te0:t8 

1 in 'the 1st B.S. exammatIon gamed honoUlll m 
chelDlstry Rd natural pJWosophy. 

I p .... edm 2nddlVlSlon mlet B.S., and preJlmmary 
SClentrllo M.B 

1 obtamed 2nd clasa honour •• n zooloj!¥ .n do. do. 
At the Somoty of Apothecams- ' 

1 obtSlned the 1st place and gold medal m a cozq. 
petItI". "''''IllnatIon of tnecheal students for 
pnzee m botsny, lHlDually gtven by tine .. mety. 

At the Royal School of Mmes-
To 1 was awarded the tItle of AsaoClate of the Royal 

School or MInes m lDJ1lJlIg and metallurglCal diVI. 
Slonl!. he havmg gamed" 1st claa. in lDlDlDg and 
chtto In apphod m.ch ...... for thlld 1""" studenta. 

Another took the Duke of Cornwall' •• ohoIlll'llh.p'. 
301 for two y ...... he haVIng: been pl~d 

2nd.n 1st cI ... in IDlnIng , 
2nd m 1st.. geology. Rd 
,,1st oIBss.m mech .... ea1 draWlDg: for 

, , Beoond yeflt students 
A thad obtllJIled tq. 1st of two Royal exh.bltIons of 

151 for 1st yesz .tudents, and _ pJaoed • 
1st m 1st clasa JD ,ohOlDlStry. 
2nd ..~, . , expenmentaJphY9lCB 
1st 'n 2nd ola .. in moohameal draWIng 

A fourth was placed .lL th& 1st oIBss m chOlDlstry for 
( let 1""" students. j 

At Kmg'. College, London (.;,vemug clasa .. )-. 
A .pem& ClBl'tIftcate In prsctJ.ea1 chOlDlstry 

IiI" I J'I) ( .. II &Datmny 
chOlDlBtry • 

W J) • mechClD.8.' 
(i'i .. " forenSIC medICloe_and botany. 

A COl'tlficate of honour In materIa mech..., • 

, , 
". chn.ea1 surgery, and. the 

Todd medal and pme 
of books for cheDlleal 

• medIcme. 
At Sonth Kenslngton-

2 obtSlned ht class In honours In magnettsm and 
electrICIty. 

mor!!""," che
mIStry. 

acoustIcs, hght 
and heat. 

Wega.ned-
1 2nd class In honouN m each of the followmg:

acoustIcs, hght and heat, magnetIsm and electrI
CIty, ... d elementsry mathematIos Also 

1 1st class .. d'VaDcod .tage ,n each of the followmg • 
-MagnetIsm and electrIc.ty, elementary mathe
matIos. apphed mechamcs, and organ •• chem.stry. 

4 2nd claas advanced stage ,n theo_ea1 mschamos. 
3 elementary math .. 

2 
2 
1 

) .. mattes. 
organIC chOlDlBtry. 
na.~tIQnJ and 
each of the follow. 
mg -zooIogy,lngber 
mathetl1&.tIcs, aeons
tI .. , lIght and hest, 
vegetable • anatomy 
and physIology, and 
metallurgy. 

1 Ist cl .... elementary stage '11 met!illur/!J'. phySleal, 
, geography, and ru-

orgamc chemIStry 
3 2nd class elementary stage .n morgan.c chem.stry, 
1 u " • II geology, bul1duig 

constrnetlon, phy
SIea.I geography, 
and magnetIsm 
and e1ectrunty. 

5 3.d cis •• elementary stage m morg&Dlc chOlDlstry;. 
2 ' f J, " -mmera1ogy 
2 praotwal. "lane', and 

descnptive gOOllll>
try; and 

81BtematIe botany, 
mechameal and 
machlDe draWIng, 
and phySlea.l geo
graphy 

In \8iO~ 
1..... appomted lectnrer on medIcal Jurisprudence 
I I' at the M,ddlesex Hosp.tal 
1 .. plOfeaSlonBt "'''''lUn.. In mecha-

nleal and maolune draW'Ulg for' 
the R s.M and S J{' 

.... Ietant e.anun .. lD chemiatry to 
South Kensmgtcn (for the our-

, rent 1"""). 
2 were appomted gas exammero, 1 under corpora

tlOD. London, 
I for Dalston dI .. 

• mot. 
1 was appomted chOlDleal Bupenntendent of the 

Schultz Gunpowder Works, 
Hants. 

1 • • lISBlStant to Dr. Tbudiohum (Loo-
tiller on Pathologteal ChOlDlBtry 
St. Thomna'. HoapItal). 

At the Unlvers.ty of Cembndge-,. 
A n"tural .... noo scholarslup at St. John's College 

At the Umvera.ty of London-
1 degree of B S •. m 2nd d.VIs.on. , 
1 In 1st B.S ••• n honcnrll exlHnInatton, 1st class In 

chOlDlBtry and 1,1; class in natural plul_ph,.. 
At the Royal School of Min_ 

I q... gamed the We of Ass. R.S.M., in natural 
.' hIstory and pa1teontology, bemg 

1st In 1st claso m natura.\ hIstory, and 1st (only one) 
m ht class In palsoontology for 3rd year students. 

In the exammatIon for 2nd • .,esz students, 1 h ... 
'taken the lind place In !at class In mecbanleal and 
machIne draWIng, and 

1st do. m2nd class in mmeraJogy, and 
" ",' geology_ 

At the Mechcal CoUege, St. Th~ ..... ·s Hosp.ta1 (WlDter 
BOBSIon). 

We have obooned th& 1st pJaoe In chemIstry 

At thG London InstitntIon-
1 bas taken the lot el ... m chOlDlBtry, and 

the 7th .. ' elementary phy •• CB 

At South Kensmgton-
1 1st clas. In hODOUl'S in Inorgsmc cheml.tly. 
I .. .. ACOOUot",., hght, and heat 
1 .. »- stag .. 4 and 5 mathematIca 
\ 2nd 01... prac1acal, plane, and descnp-

tIve geometry; 
stag.. I, 2, and 3 mathe

matIcs. 
.. , 

1 'l.~ " morgamc chemistry 
2 l..t class advanced stage m msgnetISID and 81ee-
... .wJ. " ' ) ~ -tnClily .. 

... 1 ~ ,; fJ "eacho£thefolloWlDg·-

:::=1 c~:d"':: 
cbme drawmg, and 

, ., AO 1JU1'8 r8athem"tlCB 
a 2nd class ad'VaDced stage In morgamc cheDllstry. 
1" " " orgamc ..cbeuuatry a,c.. 

oou.trc, hght and 
heat.and lIIlIjPlOtlBlD 
and electrICIty 

6 1st cJ8as e\ementa.ry stage in morgan.c chemJotry. 
3 llllIfP'etIBm and e100-

trilllty. 
3 
2 
1 

.. ' , pby...aJ geogrspby. 
pure mathematIcs. 
mech&DJCal and ma

ctuoe draWlng 
8 2nd claso elementary atage in inorgaruc chOIDlBtry. 
2 n " " magnetJlm and e1eo

tncIty. 
2 
2 
r 

.. 
i 

" 

, '1IDflIl&i ph.,..ology 
phySlOal geogrsphy 

- pure mathematIcs and 
in theoret.ea1 _ 
chamcs. 

i II I IlJurav DuaRAH, 
, Lecturer on ChemIstry and E%pOl'lI1IOUtal Phys .... 

._ , ,m the C.ty of LoDcI9n School 
To the Rev E. Ahbott Abbott, M A. 

!-, .... 



hav~examinad th .. above and oaIf Il8I'fafy to 111J gene.al 
accuracy. f { (\ .. 

• EDWIN A ABlIOTT, M.A., 
Head Master of the CIty of London School. 

J. N01'lD1II1 Lockyer, Esq. ' 

CIty of London School, 
MIlk Street, Cheapslde, E.C. 

SUI, 27th September 1870. 
1 AM requested by the Rea<! Master, aB .. supplemeIlt 

to my report to you on the sClentmc honoU1'8 aud d,stmctIOIlB 
gamed by pupUs of the Clty of London S.hool, to state 
that the first ot the dve exlulntlons for me.ham",,1 SCIence 
(theoretIcal wVlSlon) !!lvon by S11' Joseph Wh.tworth, hae 
th,s year been awarded to Wm Garnett, whq, left thts 
school ,n July 1869 for Cambl'ldge 

1 have the honourto be, Sir, 
, Your obewent Bervant, 
J H.DlmH!.", 
I.ecturer 011 Chemistry and Expe1'll1lent&l 

. PhYSICS, &c ' 

J Nol'IDAll Lockyer. Esq. 

. 9. CBELTBNHAM COLLEGE. 

To the Royal COllllll11lSlon on SCle~tJ1ic InstructIon. 
The College. Cheltenham, 

My Lords &lid Gentlemen. October 22nd. 1870 
TIll. college CODtsmS three departmen_ 

The ClasSIcal. 
, The militlJry and c".,l. 

The Jumor I 

In tba JUD10r department, where no bey remam • ..t'ter 13, 
thers 'IS no IDstructlon ID phySical BOlence or m na1nU'&l 
plulo80phy. ' " .' 

m the fOOrth cl .... 'an'd for Iihe' benellt' <.1' tlie tbne Ul>~t 
cl ..... to have two Bets ot lectures, eitber tit both of which 
,they me.y "ttend; \)ne eontmumg heat-and 'electrlCtty, the 
other recumng to botany • 

Th.,number afboys nowlearning.phySlcal BClencem the 
elass",al department- lB 63, and they attend five cW!'orent 
Bets of lectures I ( 

It I. beJreved that WIth· the Inmted time .... d limlted 
means at OUl' wsposal. It I. a WI80 plan to 'aim at .eOU1'll1g 
m .. class1CalBchool thorough sCIentific groundtng m (at 
most) two or three phySIcal 5Uh.Jeets only, and It IS beheved 
that botany IS the best entrance to phySIcal sCIence for" 
bey whose education IS momly bnguistle, saM III! far .. It 
gees, and not superficwl, but desbng maIDly WIth the 
dIctIon and IWomS and bterature at Latin. Greek, Enghsh. 
and Fr<mch 

BotBpy h .. certainly been found here .. successful m ..... a 
of cultlvatlDg the faculty of observation of nature 11' 
classIcal beys 

PhYSical geography was not a su ..... WIth the 'lower 
el ...... , though to a very few of aur beat boys the phYSIcal 
expl&natlon of D&tUl'al phenomena proved very mterestJ.wr. 
and probably we shall not drop It wholly from QUI' 
cumculum • 

H ... t &lld electl'lClty IS the mosta.mbItIonsof th. phys.cal 
subjects lutherto taught In the claamcal department, and 
there have alwsys been two err three boys who ehowaptltude 
...d enthusl&Slll to. the subject, who seem .. ble to I&y .. real 
graB!> ion the funda.mental pnnClples of the sCleDce. and to 
apply them deductIveJr to any given examples 

ShoUld ... ., further mfOI'lDBtlon be des11'ed by, H M. Com
iDlSS1onere, It will be a pleasure to me to attempt' to 
give It. 

I am, my lords and gentlemen, 
y 0Ul' obewent servant, 

T. W J .. x·BLARD, 
PnnClpal of the College, 

, > CbelteullBm. 

In both of tbe .. niol departments the", is such tnstrue-
tlon, and to show the extent to wluch It has been carI'Ied io.' CLmON' COLLEGE. 
out, aud ID .ome degree the elfect, I beg to subnut to you· , , 
the follaWJDI\' statement I~ , , ~ 'D ..... !.' SIR. " October 2~ J870. 

SCIentific mstruotlon m phySlcaJ SCIOIlC6 was mtroduce>d. '" AFTER" delay, w'hich 1 must beg you to exou .. , &lid 
In the year 1854, into the militlJry &lid CIVIl department whu>ll h .. beeD OWlDg to the unexpeoted p .... ure of other 
only .... d IS now ~VIII> to the nme uppsr claa_ of that ,engagements, I have the honour to .. nd yon my report of 
department. oontsinmg about 120 boys. ' our sOlentJ1ic work here .' 

The 8nbJeots now taught are- I ~ hope It may be m some dew:ee the kInd of repert whIch 
G80logy. " was reqUlred, but 1f nat,.t will give me great pleasUl'O to 
Heat, anJwer rmy questJ.ons or gIve any t\trther mformanon on 
Chemtstry and electrlmty the subject wlueh I can. err to requt>Bt any of my sCIentific 

CommendIng With ge>clogy m the 10lVllSt class. &lid ro&St8r$ to !!lve more speemc mfol'1ll&tlon.lf that lB reqUIred. 
follOWIng the ollder above. I have put It ID the shape of " plsm memorandum, but 

In the upper cl .... s the amaunt of knowlege acqUIred " it is proper that it 'should h. presented m th .. shape of a 
IIveryf&!1', and m not .. few IDst""cesconSlderable. It may, letter addreo •• d to {OUl' ch8l1'lDan, I.hall b", glad ~ have 
perb&p., be best understood by reference to the M&m1natloD It so far altered. or will trust to yaUl' courtesy to have the 
p"pers m those sobJecto given by tb. eX&IDJuers In the necessary alteratIons made 
competitive tsstll for adnuJ.,on to WoolWich I a.m yaUl' obement servant, 

In th .... the boys have obtaIned,from 60 to 80 per .~t. The S .... tsry of the J. P"""~AL. 
of the marke .. SIgned to the subject ' puke of Dt>Voneh!1'e'. 

The upperclasses ..... vemstructIon, bymeansof le_, j, Comm ..... on. 
three tlme8 In the week. e.nd the lower cIas ... tWIce .. week. '. 
Be8ld .. the lectures, the boys havs to read up the subJeets ' 
from text hooke, and those who .... Btudymg cbemlstry 
and elBCtl'lclty also work ID the laboratory under the MEMORANDUM on the SCII:NTIPIO TlIACHtNG at 
BUpemS10D of the 8C1Once master to the m1htsry &lid Clvd Cl!:fton College. 
department. Before the y ..... 1867, NaturaJ SCIence w .. taught only ... 

When phYSICal SClen"" _ first introduoed in 1854, the an extra subject, and by lectl11'Os at wluch atte.dance was 
mstructIon was IllDIted to the first two classes, but was voluntary But sme. the spring of that y_. &C1CDtlfio 
gradually extended to Ita present hmlta-ths first 9 out illstructlonhasformed part of the regularroutme throughout 
of the 19 clas .. s m the departmsnt. the whole College, With the exception of the two lowest 

PbyBlcal '.,BDce was mtroduced mto the clasSIcal deplirt- forma of 0lIl' JunIor School, whICh. conmst of hoy. from 
mont 1D 1869. &lid the IUh.J""'" taught smce that date 9 to 11 years of e.ge. and tha two lughOst farms on the 
o.re- c1asstcsl Side. In wlueh "Ience I. an optIonal subject. 

1 Botany. ' Through all the mtermedl&te forms BClence has taken Ita 
2 PhYSIcal geogra'l'hy. placs lIld. by SId. With the tradItional 8ubjects of school 
8. Heat and electriCIty. instructIon, and has Its due Induence m heJpmg a hoy's 

PhYSIcal BC10Dce \I taught m the cluatcal deputmont at progress up the 8choo1. 
the same holIl'l .... and, therefore,... an alternatlvs 8ubJect As, howe"er. the time wluch can be thus given to sClen. 
With, Gsrnmn, Imd lB tlLught twlce .. week m the firSt 7 tlfio study by all boys WIthout dlstmctIon IS Deceasardy 
of the 17 o1BSB... ' hmIted. and melcly sUffiClent to giV. an eleme>nt&ry know-

In the three h~hest olaeaeo a second phYSIcal wence ledge 0' cheuustry and phymcs. to wluch OUl' attention h .. 
.. also tlLugbt twice • week lit tho same holIl'l .... and. lutherto bt>en clued;r devated, With someth>ng of 8C1Cntlfic 
th_fore, as an altern ... vs BUbje>ctWlth, French. 'tralmng &Cd dISCIpline, our method h .. been to supplement 

Thuteen beys lD tha three lughest classes &'1& Slaw.... th18 by otber teacbmg, the attendance at wluth 18 optIonal. 
OOlVlng motructlon 1n botany thnce • ....k, .. ...n.. By m ...... of tlu. a select number of boy. obt&m a more 
instruct.on \D h ... t and electnolty twlce a week, but boys advanced ScIentific educstlon m placs of a spectal study of 
m tho four next 01 ..... _VB IDotruc1ilon m one phy&lcal other subJOCtB, or, m 8ODlO ...... m addmon to tlw naual 
.u~ect only. ' COUl'Se of classJcal or other work. • 

tor th.future.t .. lDtended to teach botany to the thIee Thus, ... ery hoy who has, SInce the ye>&r l867.nsenthrough 
1_ of tbeoo .. ven classes, to beglll heat and eleomClIf tho school to the fifth form, baa been csrefully motrucled 
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APPENDIX TO SIXTI>. REPORT. 1M 

I of meuta.l powel's, 'and to be at all 8ctlve in then' use, so 
tha.t Mme of om most valua.hle educatwnal aJds 9J'e those 
~hlCh foste.r mtellectuRl tastes ... and brmg- home to boys 
the sense of IlJl mtdlectual pleaaure 

Fol" thIs end Selene.£> seems to llave great ad'iu,utagesover 
every other subject of school In.~tructlOn 1 know of 
notrung el~e ""hlC'h has so many attractIOns for ordmary 
boys, or wh.lch consequently can affect so wlde an area of 
school lIfe 

SC'lentIne subjects rouSP an mterp.qt In many mmds WhlCh 
other subJects: have not toudled, and thIS 1 attrIbute ill a 
great degree to the fl1<'t that thev appeal to so ma.n,} facul~ 
tIt'S a.na touch upon. ("ODnllon Me at EJO ma.ny pomtB, that 
they httve :lU them a sperml realrty for dull a.lld umUJ.a.gl~ 
natIve boys 

I t!eheve thae IS not n. master III our st.-boo1, however 
devoted to the study of languages 01' htprature-, who 
would b. Wllhng that any of our BelLuMlc work should h. 
dlscontmutid, or who "QuId not ue obliged to confess to the 
e'Vldent advantages wlnch have alrea.dy resulted from It 
Yet our present results can hardly bfl considered as more 
than Il.Il mtlmatlon of what may be expected when the 
iebchlUg of SCIence has got beyon d Its present rudimentary 
stage,. that IS, when goud text books and apllaratus are. 
morfl Ilocoesslble, when ma.sters thoroughly tramed III tLp~ 
proved and e;tl'ectr\-tllllethods of teaLhmg are less ),are, nnd 
when the relatIons between SCIence and other t:lubJects have 
been more clea.rly settled 

Our supply of masters for the teachmg 1)£ SCIellce has 
bltherto bt:en 0$ follows -

(1) One master who devotel! hlS whole time to th~ 
teacrung or chemIstry by means of lectures and 
IJ.boratoIT mstrnct:IOLl 

(2) One who lectures on phySiCS, and also teaches 80I1l~ 
mathematlcs 

(3) On. who teacheB ootany-, physlCM geography. and 
zoology, 18 LUIt\.tor of our museum and b(Jtameal 
garden, and presldent of the SClellt,-hL SOClety, 
and also docs a bttle cl!1sslcal work 

(1 ) And one who bas for ""me tIme BSslSted the chem,wl 
ma.ster m the la.boro,tory and m &ammatlons 

J PERCIVA.L, 

Chf\on College He"d Master 
Oelobe> 1%h, 1870. 

11 RUGBY SCHOOJ 
School Hoube, Rugby, 

DEAl< StR, Octllher 28th, 1870 
I BEG n()w to enclo:se wILh thLS, 1ll reply to your 

mquLry of July :.l2nd last, tv,o short prlOted statements on 
the snhlect ()f sCIentIfic mstructwn III Rllgby .scllOol~ by the 
tv. 0 masters who prInCipally teach m that department. 

Bo)'s are allowed cQn~ndtlrable laLltude of chOlce In refer
ence to the particular brandt of naturdl BCrenw, &c, whlCh 
they prefer 

All the mlddle 8chool, 270 lJl number, are alway. eng.ged 
WIth some branch of -that subJ€ct, and half the npper 
school, or ther-€abouts Th18 UfPCl' schuollS 180 strong, 80 

that there are 270 mlddl. ,ohoo 
+90 upper school 

or 360 out of the total ofthe school (which may 
be put at 500) so .ngaged 

I should add that .peclill bu,tldtngs for experiments, and 
lecture theatres WItli a.pparatus,. &c ~ have b~l:lu rather 
elaborately and (:4pemnve!v provuled wlthm the last few· 
yeal'S I e.nclose a hst of honours gamed by ltLte pupIls 

I hope thll:i lUf1Y PI"(fl'O a Bu,tlsfaciory acronnt ... and shall 
hi' hapflY to supplement the mformatlon now gIven If 
requued. 

I !.till -alW'"d.VtJ 
Your obedient scna.nt, 

J Norman Lockyer, Esq HENRY HA"MAN 

LiST of NATUll.A.L SOI.ENCE Hm.ouR-S In Rngby Seboolftom] 8,1 

1~51 F Hort - 19t Clas.s Na.t Be.. Tnpos Cambl'ld,g~ 
]853 A A Hnrrlt!OR TIo do- do Do 
1~54 J W WoooaU ll)t Class Nat Be Oxfol'ri 
185, IT R Scott 1st HDDlmrb 11l Expl Sc- Trln Cell 

Dublm 
186' S S Brown 1st Class Nat Be O,::f;:rrd 
IBM G II West Nat E>c 8tudent,h Ch Cb Oxford 
1867 F W Fu'!ou Nat Sc btudentsh Ch Ch Oxford. 
1868 G H West Burdett-COllttrl Geologl-

~aJ. ScholarshIp - Oxford. 
1806 G B. r.QDg,(>fl Nat Se 'Seholcit'shrp, New 

CoUege Oxford 
]869 E Clemrnshaw Nat Se Postmastershlp~ 

Merton Collf;lge - - Oxfmd.. 
lS~O S Lupton N.t. Sc Studentsb Cb Ch. Oxford 
1670 H. II Johnston WMworth ExhlhltIon . Oxford 
1870 C S Taylor - 1st C1!l~ Nat So ()Xfol'd. 

Tke followmg acoount WM '\\7Jltten ItS a. contnhu,tl<ln to 
Mr. Yat'rar'l:!- Pttper, read before the. HI'1tISh AMSoClstlOn 1ll 
September l866, on Nd.tural SClence In PublIC Schools1 

Dud llS lJullb-ed at Dr Butle.t"s request ~ 

NA'l'URAL SCIENCE TEACHUVG AT RUGBY SCHOOL 

IT "''In be convenient to arrange n~} remarks unde the 
fol1D\ung heads -

(1 ) A ,ketch of the system adopted befOlP lKb4 
(2') The changes 11roposed by the COIUIDJSSWners 
(3 ) The chonges actuall) adopted, and the present work, 

mg of the system 
(4) Remarks on the results, 
(1 ) Before the allmmf'f of 1864. a boy on entcnng Rughy 

rmght slgmfy hJ!:l WIBh to learn Clther Mode:m Languages or 
Natura1 SCIence, the lessons were g11 en IirL the ~me tIme, 
and, therdQre, excluded one another If Ile chose Natural 
SCIence he pau:! an entrance fee of 11 18) whIch wcnt io an 
appaatus fund, and 5l 58 a.nnually to the lecturer Out 
()t the ivhole ~chool, numbcrmg f.l.'OlU 450 to 50(1, about 
Qne tenth generally ~ el'e In the Natural ~cJfmce classes~ 

The necess3J'Y consequence:s of tills lSY8tcm, Rud Its 1Ohe
lent d~fects, I1l'e pOinted out m the Report of the CQlDIUlS'" 
SlOners on l'ubhc SchfJu1l:>" ol 1 P 278, to whJCh, for the 
s.1ke of hreHty, ] refer* 

(2) The chdnges proposed by the Comml~SlOnel'S may 
be seen In the same v()lume~ p 299. In bm:f, they are M 

follows -That It ~h<Juld no longer be an nlternattve WIth 
Modern Lallguages~ but that ,,11 boys t)11Ou1ll learrn some 
branchuf Natural SClCnce That there shnllid be two prIll
mpal bra.nches, one con~lstmK of ChemIstry and PhYSICS;> 
th~ Qt.-hel of PhyslOlogyand Natural HIstory, .arumal and 
vcgptahle, and that the class(. ~ Ul Natural Suence should be 
entIrely mdependent of the genel'l11 dIVISIons of the Sdlool, 
RO that boys mIght b~ liITanged for thw study e.!l..c1u91Vf'ly 
accordmg to theIr proficIency llllt 

(3) It must h, und~rstood lb,t Rugby School IS rll,"ded 
for tcoohmg pmpos:es: mto five part~ The hJghe~t c(m~mds 
of the Slxth Form, '\\'Itb about 15 boys The npxt 13 the 
Upper School~ contamlOg' four forms, or abou.t 1.35 boys, 
the next IS the Upper MIddle School, WIth anflut 140 to} B t 
then the wwpr .MIddle School, wlth I~hout 13() boys -' antl~ 
la.stly, the Lower Scltool~ wdh ahout 60 boys The average 
ages of the poys m these 1he UIV1810ns. win not be far from 
]8.1 17, 16, 15, 14, respectH'elj Thr object of the dnlSllJll 

of thl' S[!hool mto these pwts Hi to enlLhlL fi, small number 
of Mn.themlLtlCal and Modern Lan~uage Msaters to ieach 
the ... ,hole School, floud each of these QIHSIODS, It WIll be 
unvu&rood, 19 domS' thf' 'lame klIld of "urk at the same 
tune >I< So, f(Jf t::2S.aJ.uple, on the mornIngs of Monday, 
\Yednesday, and Fl'll!a,y, after brcakfu:.t the Upper HchQoJ 
have theIr :!\hthemah:,aJ. lectsoll.s, an.d, therefDre, no other 
dl\rlS100 of fhp ::'lchoollS at Matherno:l.t1l.,s at tlla.t tIme. and 
th15 IlulJlher of boys, about 1 ~5J IS Il.rr<tllged m flU Mathe
matIcal <"lasses or sets accordmg to thClr pro£<"JeIlcy 

'The necesslty or the eXlstenef' of these dIVISIons JI') so 
obviolI"I that it 19 nther suqlL'lsmg that the CommlsslOner~ 
~bQuld have uverlooked lt~ anr} should llale l'eCOmmLlld~d 
that tke whole School, and not only one of the dWlSlOTIf:. ot 
ltJ snould. be rcrt.rrallged f(]r N aturill SCIence. Hence thIS 
Jlart of theLr reCOIDmeudatlODs was set a,slde 

Aga.m, the 6ub]ectg re<'ornmended were PhYSiology, alllmo.l 
and vegetabll, and Chenustl') and Physll~s But there 
eXle!ts at pres:ent hut one Srhool wht<..h can be used o.B an 
Experunentu.l School For there 19 only one School whICh 
19 used exclus:rl-e1y by tlie Mast,.;,rs who tcdch Natural 
Swmce, and It would be 'IlllpoSSllbl(l to prepa.re an experl
me,fltal lecture III any other Svhool RestrICtIOns such as 
these, £md others whICh It wOllld be tedIOUS to e"tllhun III 
detail .. ha .. "e caused the adoptIOn of the system I shllll pro~ 
ceed to descr:tbe,. whteh mUGt be conSIdered as the /;jprtem of 
the CornmlSSIO[1t)r::I !llISpIrLtj adapted to m~et the f>Xlgencles 
of the case 

In the Lower School no )J" atul'.tU Science IR taught at all 
In the Low", M,ddl. dud Upper M,ddlo SchoDls.11 do 
Natural Sc!ence, two hoUl's a week In School, and as much 
tune for :prelJaratlOn, bemg glven tu SCIence, III the Upper 
Schuu~! lt 1S alternl1tl' e With GE'l'tTlllll, and In the brxth 
Fonn It IS optIOnal In the Lower 111ddles there are foUl' $cts 
III Natural SClcnoo, m the Upper MIddles four sets, 1Il th~ 
Upper ~chool two sets, and m the fo3nrtll Form cne set TtLIS 
lS the eXIstmg state of thmgs, and may be from tHn~ to 
tIme alIghtly modIfied It would be !L slIuple mattf'l' to 
arrange the work If boys entered at one tplle only of the 
year, and mto only one part of the Sehool bllt the fac~ 
ure most mCOJ1l-pment At the begmmng of earh of the 
three Te:r]ll~~ ne" boys CQme mto the IJpper and l,ower 
MIddle School,. and otltel's are promoted from the Lowel' to 
,he Uyper ~lrddl"", from the Ul'Per Mlddles to the Upper 
Schoo. and from the Upper School to the Sixth It " Dot 
only dlfficult~ hut qmte Imposslble, that all these new lLnd 

" Vlde Tlm6 wble .n the AppendIX 
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promoted boys can lind aete mto wluoo they can easily be' 
placed, and fNeq plan muat be a ccmproD1lBe. The general 
ammgement II tbiJl, that new boys .hall do Botany thOU' 
first y"", Mechem .. th..r seccnd, Geology thOU' tiurd. and 
CbenustrY thm fourth, and the year begms lU January * 
The new boy. of January. and the pnmoua S"l'tember. are 
8l'l'Imged at that tune ,nto as many Botamc8l .eta as II 
reqrus.te. generally one m the Upper M.ddles. and two In 
the Lower Middles; and oontlDue at tlus subJect for ono 
Term. At Easter promotions take plaee I some few of tha 
Botamsts. two or three. perhep •• of tha Upper MIddles lind 
themselves m the Upper School, and have to f!1V8 Ill' 
Botany. the promoted BotanJats.of the Lower M.ddles fall 
neturaJlv lUto the Botan.cal.eet of the Upper M.ddles; but 
what .s to be .!one WIth the new boys, and those promoted 
from the Lower School, who lind themselves at EDBter m 
the Lower MIddle.? To meet thle ,dUllcuity the two 
Bo_1 seta, or .hlD!' remamo. lU the Lower M.ddles. are 
lll'1'anged lU ord .. of proliOlancy, and the first port goes OIL 

'with tha eubJect uuder one Master. and the laet, WIth the 
new boy., beg.DO over ag~. ,And WIthout lDcre&Blng the 
number of the Natu>aI Sc'ou"" Masten. and. therefo .... ro-
creasmg the achool termB, no piau. ..... b .. hIt l1p<>n .. hwI> 
.hall avo.d some ouch lDoonvan .... ce as tbJa The new 
ho,.s who come m October are too numeroua, to ·treat In 
tblB way. and tho}" are conobtuted lUte oeta by thetnoeives 
m the U ppE;l' anJi Lo" or ),<bddles. and do S9me small by
subject for a .mgle Term. .uoh as some branch of Phy8lll8l. 
Goograph¥ and then fall lUto ttho ... gulae COUlll8 .In the 
followmg January. In January. then. the BotamcaI .. ts 
begm for the ne .. comers, and the mechamcal oeta foo th_ 
who heve bcen one year m the Sohool, and ~ the 
GeolDglceJ sets. So that m tho Lowor M.ddl .. there II oDlt 
MechamceJ ... d one l'by/llcaI Geography. and two Botamcal 
.. ts I In tho Upper MI(idles. two Mechantc&i, and ;ono 
Geologloal, and ono BotsllilCal, &oDd m the Upper School, DO, 

Botamcal, one 'GeologIcal. ..,d ono Chenucal JJet. III tho 
SIXth, O.D. Cbemwal .. t t ' 

I fear the above will be dDIlcwt to follow ~ but.t oannot 
be """de Bunpl., as the ... cumetana .. , and, therefore, the 
armngemen1ll, are mor .... , I ... "omp"cated":'" ", 

Next as to the nature of th& teachmg. 
In Botany, the mstructloll" gIVe .. partly b;r ieotnl'eB and 

partly i'rom O"ver's Botany,Flowertl are dISsected and 
exammed by every< boy. and- theu: 'P- reoogmsed Bnd 
'comp .... d m cWf .... nt plants, and then named. No techn.cal 
terma are .gIven bll a ilmuhanty With the organ to bo 
named 01 desonbed has glvon rise to th .... want. !fhe 
term. whlOh express the ""hOSlOn and adh08lon of the p
are gradually acqwred unbl the lIol'8<! .chedule. 80 highly 
reoommended by Henalow and 0"_ ' ..... be readuy 
worked. Fl'Ult, ... d, mlloreecence, the form. of leaf,..tem, 
root,. aTe then treated. the PrIDClpal faeta of vegetahl& 
I'hy8lology illu.trated, .... d the prmmple of clBsBllicstton 
mto natu>aI orders explamed, for tho ~of wruob, 
Bentham's" Handbook of the Bl'Ibsh Flora" •• used. -Con
trary to all p ... 1IIOUB ..xpectatIon" when th18 subject'_, 
Iir.t mtraduced It b ....... e at once both popul ...... d affelJbv8' 
among the boys. The S)lll'It <of the teachmg •• unquesboll~ 
ably denved from the bnlhant '" Leyons Eletn .... _ de' 
Botamque londm IIUl" 1'8nalyse de 50 pIan1ll8 ¥u\gat1' .. ,l 
par M. Emm. Ie MaoU't\" a model <>f an e\emetlte1'y work 
on Natural SOlen.... There IS no elemental')" 'Work lIt 
Engbah on any lmentili., su~l."::luch ean bo considered 
.. equal to"lt If .... yone Botany drJt Ed num
te_ng, .. nd' oons.sbng of words '&lone. let him get' Le 
Maout, Bnd he will be faamllRted by the111C.dtty of rue 
style and the mtereat he throws JITIlllct-the 'lUbJect ' ,,, , 

Tho lectures are illustrated bt Hane1ow'. Dme diagrams. 
1?r .. large and excellent collecbon ot paurilnge and 
diagranlO made bT the lectmeh. and thoiir mends, and by 
Botamoal coUectiona made for use 1)\ lectures The prm
Olpallecturer 011 thls enbject .. Mr. KItehener When the' 
1"""'. course 18 by"", .nob boys .. show a .pec1B1 teet.e are 
mnted to take BotanlceJ WoJk. 1nth M" KItchener, 'tel 
consult With hml the School Herbart1llli; and are etnoulated 
by p ..... for advauoed knowledge and for drIed co~ons, 
both local and general ' ': , '" 

In lrIechamtla, the lectnrer 18 tite Rev 'F N. HutcbiJlson, 
M A.. Fe 5, the eemor Natural Smence lrIaster. The 
lecruree mclude ~tal mveebgebons mto thti Me
obanmal powers, WIth numel'Oua ~les worked by the 
boys; mto the .Iemauto of Mechenism, 'conversion of 
monoll, """"', the .teem 'englUe, the eqmliimUlll of roofs, 
bndges, strength of materiale, 8m They are ill_ted bi 
a large coUecbon of models, snd are verr affective and 

uIar ieotnl'eB ' pop -

In Geology, the~ is Mr. Wilmn •• Tlu, subject'l 
only tempozartly mtroduoed, OIl aooonn* of the want of 
anoth .. Ezpeninente1 SobooL. When tbJa .. bmlt, the 
tlurd :rear'. course WIll be lome part of Etpenmental Phys'". 
m which there already.,.... at Rngby • fall amount of 
apparatus. It IS vary d"'l1mble that boys Bhonld obtslll 
some knowledge of Geology. but .t •• not 80 well litted for 
Sobool teacrung .. IOUlO of the otbar enbj_. on .. vera! 
F,unds. Perhaps a larger »l'Oporbon of boys .... mtereoted 
m the oubJect than m Bny' other, but the IUbJsct presup
posee more knowledge and upon.noe than most boy. 
pooaen. and thell work has, a tendancy to becoma .. thar 
superlimal or und1f!OSted knowledge derived from bookl 
alone. Th. ieotnl'eB mc\ude tho ........ part of Lyell'. q Pnn
cnplell," I.e, the causes of change now In operamon on the 
earth, next, "" lIOCOuut '01 the phenomena obae:rvahla 
m the eruat of thlreorth I atmttIicatlon and Ito dlltuPbanOOl, 
and tho oonstructaon of map. and _ons I ""d, laetly. 
tbo hletery of the strabfted rock. and of lifo 011 the earth. 
Th ... lecturee .... illustrated by a fatr Gaolo!!,cal collectton. 
wluch has been much m ........ d -of late, and by an ex..uent 
ccllee1nol> of <hograma and 1IIews to illustrate Geologlcal 
phenomena. t ' 

In Chotmetry. the lecturer IS Mr. Hutclunson. H. has 
an excellent lecture ..,om. and .. small but ... ll.litted labo
ratory, and he takes hie claeses tb>ough the uOIl-metaJ.bc 
and tne metalhc e1emants· the lectures ... fully illnstrated 
by expmm.nts Boyo, whose parents .... h them to study 
Cheuustry ........ IIODlpletely, ean go through .. complete 
cours. of pl'lWbcal analym. m the laboratory. by beoommg 
pnyate puplla of M. Hntclunaon At p ..... nt. 18 boy ..... 
etodymg ana.1YSI •• • , 

'flus bomg the matter of the teachmg. It 1'I!DIalns to s.y 
a few worde on the manner. Tlul II n .... l,.th. sam. m aU 
the cI ..... , _tam .. "ttmdoo tho lecture '" I!'ven. mter
epereed. wtth qu_ons, lllu_one. and eXp8I'lmmts, and 
the bol'" take rough notes, wruch are recest mto an mte1h
glble and presantable form in note books. 'l'h ... are .ent 
up about once a fortmght, looked 0V0l'\ -d, and ..... 
turned I and ,they form at 0tIC8 the 'test of how far the 
matter has been understood. the tsst of the IDduatry. care. 
and attenboB of the boy. and an excellent subjsct (or thell 
EnlfllBh oompos.bon. 

Examm&tton papers are glveD to the _ avery three or 
foUl' weeks, and to th ... and to the note book. marko .... 
BBstgned wluch have wet!!'ht ID the promonon from Form to 
Form The marks .... tgn.d to esch subJect are prop ... 
bonal to the number of hoUl's spent m School on that 
subJect ' 

There are School pmes given annually for proficiency m 
each of the branches of Naioml Sc.ence above menboned. 

TIuo leads m .. laatly, to speak of the reeuIts. 
(4.) Fttat, .. to the value of tho teaching Itself; eooondly, 

as to Ito affects on the other branch .. of etody 
There can be no doubt. I thlu1r. that at Rutlb,. the ""po

nment has been med 'I1l1der very faYOUl'able Clrcumstences 
The Head M .. ter h .. been not only fuvoursble to the move
ment, but h .. ,.&nost Ol'Ig'lnsted it, md oympatbises hearttl;r 
With tho promonon of educsbon by means of Natnral 
SOlence: and the N etoral SOlence Masters whom he has 
are men of ~ome exponenoe and onthum&Sm for theu' work. 
and carefully watch the resnlta of thOU' teaclung. I thmk 
the expenon .. gamed at Rugby pomts to these conclUlllous. 
That Botany, structural and cllissUlcatory. may be taught 
with great effect, lIIlel: mterest a large numb., of boy •• and 
.. the best enbJ8Ct to start WIth Thet.ts exactn... of 
termmology, the neces8lty of care In exammmg the lIowet'll. 
and the IJDP08BIbtht,y of superlicial knowledge, are Ito lirat 
recommendabons I and the snccemve gradabon. 1D the 
gonerahzabous as to tho nnlty of type of lIower •• lind the 
pnnOlples of a natural clBsorlicebon, are of grest valne to 
the clever boys The teeclnna" muat be based on penonal 
exammabon of lIowers • .....steil by Ihagrama, and everythmg 
hke ....... strongly cbaoounged., ' 
'_Mec:hamAIa-are louDd ..... Iy to be done well by those who 
are not &leo the best MathematlClaoa. Bot It IS a sub:!sct 
whlch m .ta appheatlolUl mtereete man,. boys, and would be 
mIlCh better don .. and wonld be eoneepondlngly more pr0-
fitable, If the otentlard of Geometry and Anthnum. "'ere 
\nj(ber"tban It .s. The tgnorance of Anthnumo winch II 
eXlulnted l?' moot of the no ... boys of 14 or lIi woo1d he 
vary"8t1rpft8lllg, If It bad not 10nJ! I10ce ceased ta I111'pm8 
the clnIy peraoD8 who are acquamted Wlth " i and It forma 
tho. mom hmdrBllce to teaoInng Meehanuli S1all, under 
the CUCIIIIl8t8Dce8 the resnlts are fairly 1IIIIufactory. 

The GeologIcal teachmg need not be dJseuased ai IenRtb, 
as it 18 tempol1llf. at Ieast m Iile Mlddle Ilehool. Ifll VoiDS 
1I1lI_1tt.eI:ary tbaIl _fafu>.. The boye C8D bnng .... thor , 

i - .- I .... t ,1" f~ - ; - ... 

.:;,- :r" .. 4;:;i. .#, f)"l' f 
• _d1SlM1 _", .... ' ____ l1li"10 ID IlleLobcmoo 

ioq--!i! B B """' ..... ~------- - -



MmeJa!og"lIIl, noY Chemiclll, nor Anatomlcll1 knowle~e, 
'lor hlwe they observed enough of ..... ks wmake Geologtcal 
te.wlung BOund The most that they am acqwre, and tina 
the lI1l\IPl'lty do acqwre, IS the Il"neJa! outhne of the luotary 
of the earth, and of the &gellCles by wluch that hiStory h .. 
been effeoted, 'WIth .. convlctton that the subject .. an ex
tremely mterestmg one • It supplIes them With an object 
I'&ther tlum With a llIethod. ' 

Of the value of elementary'teachmg m Chemtstry there 
can be only one opUllon. It IS felt to be a new era m a 
boy e mental progrelia wben he h.. >eahzed the laws that 
regulate Chemtcll1 commnatIon, and sees trsAlee of order 
anud the seeDllngly endless vartety But the number of 
boys who get real hold of ChenuBtrf from leclure •• lon. 
18 small, as nught be m:pected from the nature of the sub
ject Not more ~ban the - non-metalhc elements should 
enter mto the School course " 

Of the value of experunental teaching m l'hysics, esl'o
eially Pneum&ttcs, Hiat', A_cs, OptIcs, and EiectnClty, 
there can be no <laubfl.' Notlung but ImposSlbthtIeil would 
~ent the unmedtate mtrodnctIan of eacb of theae subjects 
In turn Into the Rugby C1II'I'Iculum." , " • 

The deCIded opmlon of those who have gtven most atten
tIon to the subjeot IS, that Experunental Physics ought to 
form the staple of scientIfic teaclung at Sclloolo" The 
Report drawn up by the ComIlllttee of the Councd of the 
Bl'ltIsh ASBO.,.tio~ Will enter 1'II:lly m~ th .. ~tte:' 

.. 

t01 

Lastly, what .... the geneJa! ..... ults of the lntroductton 
of sCientIfic teachmg m the optmon of the body of Masters ~ 
In bne"t IS tlus, thai> the School .. a whole III the better 
for It, and thlllt the scholarshtp IS not worse. The n1jIllber 
of boys \vhose mdustry and attentIon IS not caught by anv 
School study is markedly Ie .. , there .. more ..... pect for 
work and for abilitIes m the dilferent fielda now open to .. 
boy; and though pursued often With great VJgour, and 
somemew With great sucoess, by bor!' d18tIngut!hed m 
ClasSICS, It IS not found to mterfere WIth thmr profiolency 
m Cl .. Slcs, nor are there any eymptoms of ovorwork In tbe 
School ThIs IS the testImony of C1asSlcll1 Masters, by no 
means speCiallrfaTourable to SCience, who are In .. posltIon 
whtch enables thein to Judge To many who would have 
left Rugby With but bttle knowledge, and bttle love of 
knowledge, to show-.. the results of the .. two or three years 
m our Middle School, the mtroductton of SCIence mto our 
course has been the greatest p.sSlble gam' and others who 
have left from the Upper part of the School, WIthout hope 
of WstIDgnlShtng themselves In ClasSIcs 0,. MathematIcs, 
have adopted SClenco as thmr study at the UniVerSItIes. I 
am confident that no M .. ter In Rugby School would WISh 
to give up Natural SClen .. and recur to the old cum
C'Ul~n~ 

J. M. WILSO". 
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SOIl,"OIl Wonl< IN' RUGBY SoHOOL. 

In Septemher 1866, Mr. Farrar, of Harrow, road .. paper 
before the Bl'lttsh Assoclatoon on the subJeot of NatUral 
SCienee teacht_gIn Pubbo Schools, to whtch my fl'lend and 
colleague, Mr. Wtlson, contributed a sketch of what we 
were dOing at Rugby. ThIs was I'l'Inted separately, IIJld 
bas been found very useful to parents of B,ugby bOllS, .. 
well as to others mterested m educanon. " 

Smce that tune, however, lDlpOrta.nt ohanges ha.ve been 
made m our work, wluch bas undergone extenfiIlO~, aDd 
modUioatlOD m VarIOUS ways. -ll 

I have, therefore, at th& request of others, drawn up the 
followmg bnef acoount of our arrangements for the system .. 
atoo teachtng of Natural SClenee as they are at present 
oo,rl'1ed out , 

In two or three places I have quoted usrb., ... from. 
Mr Wtlson's paper, and, m the clOSing paragraphs, I hlwe 
gladly avat1ed myself of ht. remarks on the results of the 
more ~nded te.whtng of SCience In our School., 

T. N HUTCHI"SON, M.A., F C.S , 
S ....... Nat1Irai s ....... Mao/or IIJ Rugby School. 

Natural PJulosopby was first Introduoed mto Rughy 
as a subJeot of School mstruetton by Dl. Tatt m 1849. 
The lecturer was a ", .. dent phYSlman In the town, an F R.S. 
HIS lectures. whIch mcluded Chenustry and Phystca, were 
delivered III the Town Hall, and attendan .. was voluntary. 
Dl. Goulburn afterwards appomted SU1lOeSILvelf two af the 
Claoslcll1 Masters who bad strong SClenldio tastes to caroy 
on the mstru.toon In Natural Phdoaophy. After Dr. 
Templs became Hsad Master, the Natural Sm ..... work 
was undertaken by OM of the MathematIcII1 Masters. and. 
In 1859, the Tru_ added .. iMture room and Laboratory 
to tho School butldtn~. thua !lIVIng ooDSlderabie unpulse 
to the new studies. :Soon after thIS another Matheml1aoal • 
Master took part m tho Natural SClonee teachmg, and 
Botany was added to the lubJacts of mstructtOD, m addt
toon to Cheuustry, Geology. and PhysJOI. Durmg this 
tIme, however, Natural SCI_ was only taught .. an 
alternatIve snbJoot.' A hoy uptln entenng the &bool had 
to choose bstween Natural SClonoe and Modern Langnagee. 
He could not leam' both, .. the lessona ....... gmon at the 
l\8IDO hours The number of boys who .hosa Natmal 
:;'~-=h&~S:m:l.the average, about one tenth of thosa m 

11M 11M 
" , 

, , ,,...\ J • ,,~( J ,J' I" I , 

In January' 1865, In consequenoe of the recommendatIons 
of .the. Royal ComnuSSloners, .. Natural Smencll Master 
W84 apPOinted, whose tune was to be wholly devoted to 
Smenae teachmg, two .,r the Mathema1aoal.talf ..... tl:nt! 
lnm. ~,I I r, 

" It must b" understood that Rugby Sohook IS dlVldM, 
fg. teachmg purp ..... mto five parts. , The highest consIsts 
oftheS",th 110t:Dl, With .. bont 45 boys. The next Isothe 
Upper School, contamlng four forms, or about 135 boys, 
tho nextJl the Up?,er Middle School, With about 140 boys, 
then the Lower Middle School, WIth ahout 130 boys J and, 
1 .. 11f, the Lower School, With about 60 bor-. 'The average 
ages of the boys. m these five diVISion .. wtll not he far from 
18, 17, 16, 15.,and 14, lO!'J'eotlvely., 
, " Tits obJoat 'of the diVlSlon of the School mto th ... 

parts, IS to enable a amall Dumber of MathematIcII1 and 
Modern Langu~ Masters to_h tho whole School, and 
each of these WVlOIODB, .t will b .. understood, IS domg the 
same kmd of work at the same tIme- So, for example, on 
the mommge of Monday ""d Thursday, after broakfast, 
the Upper SchoGI have their Mathematul&l lesaona, ed, 
thmefore. 110 other wVlSlOn of the School IS at MathematIcs 
at that, tIme r and thIS nllDlheo of boys, about 135, IS 
arranged III IIIX Mathonnatocll1 classes or ~et .. acoonlmg to 
thetr profiCIency 

" Tha necesSIty Of the enstance of these WVlSIODB IS so 
ob .... us thet .t IS ... ther BUl'pl'lSmg that the CommtalllOnen 
should have overlookad It, and should have recommended 
that 1;ha",/to1e school,JlIld not only one of the dtVlslona of 
It, should bS!l!8l'rODged for Natural Sctence. Henoe tina 
part of th .... reoommimdatIon8 was Bet 8Slde.1' 

ForJthafiNthalf-yearof 1865, Natural SCIenoewastanght 
to every boy m the MIddle and Lower School, the S1J1th 
Form and ():rpar Schoal bemg allowed to choose between 
Germaa ao Natural SCience After IIIX months' expo-
1'IODce, however, It was demded to drop the subject m the 
Lowezo, School, the boys app08l'lng hardIy equal to the 
work. " , j 

From that tIme to th" present, Natual Sctenoe has been 
tanghO thronghou' the entire Middle School, "hUe the 
alternatIve of Natural Soumee or German .. sttll allowed to 
the SDCth anll Upper School, the dmaton bemg ~erally 
pretty eqnally made: Meanwht1e, the staft' of Natnral 
S .. eti".. ~ been'1JlCftJ88edio II ... , two more of the 
MathematIcal Mt\Sters jommg In the work; 8lId, Wrthtn 
tho last year, .. competent ·La~ 'Asstsan$ Jlaa been 
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engaged. part of whase duties CODSlsta 1ft superintenclmt! tho parallel motto .... &c •• tb. ddl'erant arratutemonts 
boys, at cerI&In ho\11'll. when workIng at Pnclacu.! Chemistry Ooulg illustrated, .. JW aa l">4Ilble, by actual 

Tho new ~Natural Senence Schools. winch have _ only worlung models 
reoently been completed. compnse a la.rge workmg Labora- 3rdly. Tho htotory. theory. and mochow8ID of the Ite&IIl 
tory capoble of accommodattDg 30 boys. a pnvate Laboratory engIne. 
for the Chemtcu.! locturor. a Cbam,cu.! lecture theatre WIth Tho chlet chtIIouitr in teaclun,r Mech"",os eabal'actortly 
l'1\UIed .... ts for 60. a slllnl... but still larger tbootro for haa amen from tho Ignoranco of many boyo m Arlthmetlo 
Phy81cu.l Set.nos and Geology. and an apparatoa room WIth and Geomatry SlDIple as 18 tho amount of luch knowledge 
meano and appbtmcos for mstromental work of V1IlIOU. reqwred to work examples 10 Mecham ... It 18 10& beyond 
kinds. that of a la.rge nomber of boys who enter a Pubho School. 

Tho regular subjects of mstruc1aon have h,therto beed It 18 proposed III future not to aUow any boy to 10m a 
Botauy. Phymcu.! Geography and Astronomy, GeoloJO'. Moclwucu.! set who has oot reached a oertam stage 10 th. 
Mechaoloo and Mechll.ntsm, ChemllltJr. and ElectriCIty. Mathematlcu.! work of the School. 
lncludmg Magnetism Heat. Hydrostabes,and PneumatlCII The remaUIIDg subjects of ChemtBtry, E\eetnOlty. and 
have alao OOC8Slonally been taken 10 heu of other subjects Beat ..... not taught m lectures, except to boys 10 the SIXth 
The bOYI are illVlded lOto "_." each set havlDJr two Form and Upper School CheDUatry and ElectriCIty have 
lectures a week. The lectures ...., strictly ""techetlcal, and hitherto been laken m alternate years. each oocupymg three 
are fully illustrated by plants. dtagram •• spocunen8. models. terms. In future, however. thai will no* be the ..... and 
and expenments. as the ..... may be; the duratlou of .... h , each boy m the SIXth 01' Upper School will be ablo to go 
lecture vanCIl from th ..... quarters of an hour to an hour. througli tho three sub"""ts of ChamJatry, ElectrJClty, and 
In addItion to attendance at the two weekly lectures. tho Heat m S1lOOOllll1ve r-1y oourses. 
boys are expected eIther to show up note-hoob from time After some years expel'lOo .... the Ch"""cu.! teachlDg. 10 
to t,me, wluch have been elaborated from rough Dotes laken far as kct"" • .... concerned, has been oonfiDed to the uon
In the room. or to make sb8traets. or work e:tamples, so as ' metalhc elementa ~ a rule, the Cheuuatry of the metaia 
10 very case to gIve OVIdenos of haVlog mteihgently followed does not present the lIIWI8 vanety that 18 found 10 the 
the lecturer. Exammatlons are also held from time to time. study of the other elementary bodrea. and there IS too much 
and the remits are embodted m the monthl,charectors sent apparent oamenCIIII m the preparation and properties of the 
to the parents ' cWferent metalhc salts to mtoreet any but thollO who he •• 

The subject thet btI8 been found, on the whole. to answer a dOClded taste for ChOlJlllltry &Sooe'l Text book 14 
best for a commencement 10 Botsuy It neede no spemal adopted. I10IId a large nomb<:r of ezpenmellto are perfonoed 
prep.,...to'1 studIes. and It set'Ves as an excellent mtrodu... botore the boys. At every fifth or .. lith lesson a paper of 
tlon to oOleutUic terDUnology and classtJlcetton; wbtle the questJone 18 IlIven on the subjects that have last oocuplOd 
patience. care, and """"""'1 of ob_tlon reqwred m the attention of the clasa, aod from the results of th ... 
ex&l1lllDng and oompanug the drlI'erent parts of piImts papers the 1D&rks and order for the tonn are obtamed. 
cannot but prove of reaJ. value m the mte\lectual t!a1D1Dg' In ElectrICIty and Heat Ganot', .. phys.cs.. has been 
of boys. aelected. and here. &gelD. abundantexperl1llOlltal,lluatratJon 

The JOtroduotion of elementary astronomy btI8 been III combIned WIth wrttten answ... to qn .. tlolI8 and the 
rather a matter of oonvemence to lIUlt..our school arrang... worlong of numeneal example •• 
ments. The schohl81ac year begIDB In September, when 1'111 the new Laboratory was erected It was onl,. pcs.,ble 
two new botany" seta .. commenoe. A certsm number of to allow of a amal\ number of boys studYlDg Practlcu.! 
new boys. however, enter the ochoollO January, and. as It ChOlllllltry. Such boys as showed a spemalaptltIJde forCh ... 
IS JlDp08slble to begIn the subject over &galD at that time, unstry tntp;ht. WIth thetr parents' permtsslOn. become l'nvate 
t1Je new hoys m the Dllddle sohool fonn a supplementary puptls of the Chel1llcallecturer, and work at Analys,s WIth 
Bet. talang up seleeted portions of astronomy to last two hun In the small School Laboratory tllDce the large Laboterm.. These boy. then go to botan,. In the foliOWlDg ratory has been tIn,shed. however. the number of baya who 
Septemb... have amed themselves of It has been between 30 and 40 m 

'l'he new boys In the DllddIe 8chool at Easter farm .. Bet each tonn, and mstoad of bemj{ onll open to prlvete pupua, 
by themselves for commeocmg botany. and go on With the th.re will now always be, m addtbon to th .... a practical 
subleot &8 an advaoosd set m September The eM-book Laboratory" set," composed of pIcked boy. who have 
used hy the botanIcal lecttuers 18 Ohver's "Lessono," but shown spemal mdlllltry aod IDtolhgence 10 theU" prevtous 
the system followed m teaching 111 a mod,flcatlOn of that Natural Smence work. In this way the Laboratory WID 
emplUfod by Le Macut ID hili tine work, "Let>cns EM- &at as a stimulus and a reward to thoso who are really In 
mentsires d. notsmqu.... In astronomy. Mr. Norman earnest in thetr work. Each Laboratory popd has t ... o 
Lockyer's bttle book has heen used. In DO _., how- ICllllons m the week of ahout an hour and .. hair, duratIon. 
ever, does .. teacber oontlne Iumself to a amgle text hook., Th. booke used ..... Harcourt and Madan's .. PractJcu.! 
In geology "the\eqturesincludeth • ...,erl'artsofLyell·. Ch8mllltry" for begtnn .... and "Fresenlus" for those 
'" Pnnmples" "', the causes of change now m operetlon on more advanced The boy. 00lDDIeJlC0 WIth the prep&r&tloo 
" t1Je earth, next. an account of the jJhenomena obset'Vable .,.r the aommotJer gases and chemJcu.! BUbstsncos, so .. to 
" In the cruet of the earth I stratUication and Its d.tatnrb. become practIcall,. aequalDted WIth thOlr properttes and the 
" an .... and the oonstruotJon of 1DIlpB and seettons; and, ordmari methods of mIl.ntpulatlon. They then go on With 
" lsotiy the history of the strotrlied rocks and of hfe 00 the the eXlldlllll1ltton of the characteristtc proper1aes of the 
'" earth:" The lectures ..... illustrated b,. .. very fatr metals and .... d rad.tcles,1IIId 10 to the apphca1aoo of these 
School Muoeom. many of the sp8ClDloos 10 which have been p70pertI .. 10 tbe work of ectoal analYSII. 
obtsmed by the boys themselves, and alao b,. a caPItal The Laboratory In_on,. gIven by the lelIIor Na1aJrai 
oolleotJoo of dIagrams and drawmge exhlb,tlng geologtcal Smen .. Master. who 18 also the Cheuui:sl1ecturer. and hili 
phenomena Th. subJect 111 nne that has been ionod to _lIItsnt The regular Laboratory" set .. comes at stated 
mterest a iarIIe nomber of boys. and the looaI Geology haa hOU1'll, twtce .. week, the boy. mostly worlung m pam. 
been well anil VIgorously worked out by put and present The other puptls are allowed to choose I1lch times as faU ,n 
members of the geologJcaI Beta. In Mecham .. there have best With their other work. and the ftlIuit" lhal there are 
h,tberto been two seta. one elementary and the other more few hOlUS In the day when there III not some one worJong 
advanced, each \as1ang a y_. The sobJects tnclnded 10 m the Laboratory ThIS plan has the advantage of pre
the euler 00\l1'II0 are. the so-called MecbamceJ powers WIth venting the room hetug avercrowded, and the boys go& 
th .... 'VIll'IOOS p!ac1acal apphcatlons, the centro of graVIty more md1Vlduai attention from th..,. taacb.,. 
and d.tIfereDt kmds of eqwbbnum, and the compo .. tlon In bnef, then, the anaogement of the Natoral 8CJenoo 
and resomtlon of fo..... Models and dt8gt'&1IJ8 ..... exton- work 111 thIS-
.. vely employed. and the ho1" ..... reqwred to work a eon- In September the Dew boys in the MIddle School begtn 
Blderable nomb ... of numertcal exampies. and to lake foil Botany In two seta under drlI'...",t lecto7m. A thIrd 
notes of each lecture. as no SpeCIal text book 18 used.. In Botanwal set 00llIIlBIe of .those who entered the School the 
the h'gher set the leetores oomp.,.. - prevtoo& Easter. These three __ ne sepsrato dnrmg 

1st The eqwhbnum of structures and fram&.work, the October and Lent terms; Ind. after Easter. tbe tJuoee 
theory of gtrd .... arches, roofe, tubular bndges, are artI>nged acoordmg to profietency and merged mto two 
buttresses. &c.. and here, agam. the boys..... seta for the Iaet term' • ...n. and a comnteOOlIIg Botany 
taught prao1acally to work oot the teDBlODB and ast 18 tormed, OODSIBtmg of the n .... boy, 
thrusto of the dtfI'erent -*" 10 a gtven roof 01' Twoseta _ce Geology. also und ... ddFerent muten, 
p,ece of fram&.work. to find the breakmg wmgbl; eoJI81BtIug ciuetly of those who have done Botsoy ~ 
of beams of V&rlons kinds. &0 two seta are comb1Ded roto 000 after ChmImaio, 10 .. to 

2ndly. The elemeota 0' Mecharusm, COJIv ..... "" of one' all .... one of the leeturen to take the new bon m lOiDfJAry 
;kmd of motion into another, eems. wbeel work, as an Astronomy so&, wIuch IS continued tltroogh two 

------~--------_,~~--~ terms • 
• Tb .... ~ bave ..... duoon~ ..... iii$ _ ..... bed Th';'" who have done Botany and Geologr lorm an 

!g." ~.J;.lr~~J7:: on Dr. Balfour -....-. elementary Mechentcal so&, and tbDoe who ltave b_ 
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through tho elementary coUlSe form an advB11Ced .. t for 
Mecharucs and Mechamsm, &c 

Lastly, there 18 6 Laboratory .. t for Pract.cal CheD11Stry, 
formed DB alreadv descnbed 

In the S.xth l!orm and Upper School, winch are worked 
together, tour seta are commenced m September, each 
1aetlDg a year One m ChemiStry for new bora and such 
as ars promoted from the Middle School, one m EleetrlOlty 
for those who have done Chennstry" ODe m Heat for those 
who have done both ChetruStry ana ElectnOlty, and .. IIIl1lIll 
advanced Bot&ny set for any who have shown B speC1&! 
deelre to contmue that study. 

Th .. 11 the general order of the work, but mtbVldual 
tDBtes are consulted ... far DB I'0 •• ,ble, and any bo:[ havmg 
a strong Wl8h to Jam " part.cular .et has usually httlo 
d1ffi.culty m dOing 10 Imleed, 1 behove It to be a matter 
<>f rca!lmportanoe to make the system DB elaa1ac ... po.slble. 

The new boys, of whom we can know but httle, are 
pl&eed In Botanical leta. But llurmg the .. fu.t y ..... ome 
w!ll probably have shown that the .. tDBte h.. rather m the 
dlrectlon of Phys.cs tlnm Natura! HlBtory, and .n such 
..... they would be allowed to go on Wlth MechanIcs or 
Physic. for the next year .nstead of Geolop;y, winch, under 
ordmary Cllcumstanoee, would follow Botany. 

With regard to the encouragements to Natural SOlon.e 
at Rugby J may state-

1. 'l'hat marks are ass.gned to the Natural So •• nee 
work m detennmmg the plooe of each boy at the end of 
the tenn, the subject bemg marked .n proportaon to the 
time d.voted to .t 

2. The subject IS included in the e"amxn~tlon whICh the 
SIXth undergo for exlnb.faon. m July. 

S. The order of each .et 1B pubhshed in the School 
.. LlBt" at Chnstmaa and Midsummer. 

4. VanoUB pJ;lzesare given annually, ODe of three gwneas 
for General ChemlB!rY, and another of equal value for 
Practlca.! Analy.!ll. PrIZ .. of the va.!ue of two gwneas each 
are given for specIAl excellence m Mecha.wcs, Geology, and 
Botany The boys are aJeo enoouraged to make collections 
of wdd /lowers, fouds, or msecta, a,nd p...... are {!lvon to 
the most deservlDg 

One of the results of the Natura! SCience work at Rugh,. 
has b .. n tho estabhslnng of a Schoo,1 Natural H .. tory 

SOOlety The Soolety h&S boen m eX18tence now for thrte 
years, and~ •• 10 a/lonrl.lnng condltloD Meefangs are held 
onee a fortwp;ht, when papers are read and objects of 
10terest 10 any b""nch of Natura.! HIStory aTe exhIbited an~ , 
explamed • 

Reporta ..... pubhshed annually contaming the more 
1I11portant paper. and observ .. tloD8 of el'Ch year. Three 
reports have olre&dy appeared. 

Su~h, then, inlB been the name of our work and expe
nence at Rugby dunng the 1aet few y .... 

W.th regard to the 0p.nlon 10 winch that work •• held by 
others most Interested In the, ma.tter, I cannot do better 
than quote the words Wlth which Mr. Wilson'. paper end., 
eepeclally .. I have no reason to beheve that the op1li1ons 

:l:~:~~:.i."w:! ':~~;eeD altered smce the tltue wheD 

" Lastly, what are the general results of the mtroduct1on 
of sOlentrlic teaclnng In the opm,oD of the body of MBBter. 7 
In bl'lef .t •• tins, that the $chool, "" a whole,.. the bett~ 
for It. and that the schowshlP 18 Dot worse The num
ber of boys whose lOdustry and attentioD .s not caught by 
..ny School .tudy •• markedly less, there.. more respect 
for work anti for aluhtles 10 the drlI'erent fields now open to 
a boy, and though pursued often With great vtgour, and 
.ome_.. w.th great sucoees, hy boys tbsfangwshed In 
OJ .... cs,.t 1S not found to mterfere WIth thell' profic.ency 
In Cl888J.cs, Dor are there any symptoms of ovel'-work U1 the 
Sohool. This 18 the testimony of ClasSIcal Masters by no 
means speCIally favourable to SCIence, who are lD a. pOSltlon 
winch enabl .. theD1 to Judge. '1'0 many who would have 
left Rugby Wlth but httle knowledge, and httl. love of 
knowledge, to show as the results of th ... two or three 
rOBr. m our Middle School, the mtroduct1on of SOlenee 
mto our course inlB been the greatest pOSSIble g .... , and 
others who have left from the Upper part of the so)Iool, 
Without hope of mstlngwshIng themselves 1U CIaoSl .. or 
Mathenl8t1cs, have adopted SCIence as th01l'study at the 
unlverSltles. It IS beheved that no m .. ter 10 Rugby 
School would Wish to {!lve up Natural. limen .. and roour to 
the old cdmculum " 

APPENDIX 
ARllANGEMBN;r OF T,MB. 1870 

lIonda:/ TueodllO' 'Wedn~. Thurad ... PrldllO' SIltUl'<la.Y. C CIoasiea.l. H18tory_ OJ' DJ.\l'mlty 
Leao"" 

1 .9. 8 .. IS 1 2. 8 EJ' 1 2 8 .. G La 8 Ex. t J 8 '" is 1 9 3 C· Looluog OVE!lr CompolJibOD 
M Mathematical Lesson,. ; SIXTII 000 0 o T II OOP o aN 

Ul'PBB 8anooL .. 0011 0 o PO 8~8~~3Il OMOK· g ~~BP\Ml o GN BII (14) VjPa~ared Mathematical 

UpPltB 'MmVLB .. o l' T'II· 0 ON01~ 0111' 0 (Ill o TOO· OIlON(Il) 00:: 
U· Looking over Mathema.tlCal 

Papera. 
LOW1Ul JdmDLB OOTII·O ONPI: 01100 (II) o TOO· 0111 P N (lI) 0 C B!! l' l'<encb 

Bill G 
LoWBB BonoOL· 000 0 000 0 CPO T 0 00 0 a Ie PO T 0 0 0 0 N 

BII 
Bill w.. 
T 

!ebe fiM'Ql"08 I, I, 8 ... II, denote NlJ'OOlilvely Pirat, Second. Third. Pomb, and Piftb Lesson The time ttll' ll'irst Leuan is from" 16 to S 16 
SOOQIld I e\tl:\Ol\ may \10 tnken Ool1y tune betiw6W U 1& IlDd 11.l6. Th1rd. Leuon between 11.16 and 1.15. Fourth Leaaon bet.ween 2: 16 and 
6.80, aod Fifth LoUou botween • .s0 and 6 • 

• In tho Lower Bohool the LououI ma.rked C &1'0 at me dis~ of tho Lower School Master. and need not be aU Claaaical 

12. WELLINGTON COLLEGE. 

Wellington Colle~ Wokmgham, 
DEAa SIB, November 29, 1870. 

1 BA VB the honour to enclose, In oberuence to your 
request, a .hort account of the phySloa.! 8c •• nco teaclnng 
winch fonus ~art of our course here 

If you d ..... any further explanation it will gIVO me 
great pleasure to aft'ord .t. 

I have the honour to J'emBlIla dear lila 
Your very wthful .... vant, 

E. W. B .. "8oN. 
J Norman Lockyer, Esq , 

&0. &0 

WE.LLINGTON COLLEGK, 

PAyaeal SCItJAe. 
From the openmg of the College ,n 1859, metruotlon m 

prsctlca.! chemlBtry h ... been gwen,.n a IIIl1lIll laboratory, 
'" .. voluntary class .n the hlj{her part of the achooL No 
oharge IS made for the mstructa.on The 8.YU'O{t6 attendanee, 
which was Inruted by tho .... of the laboratory, h ... been 
14 boys 

In 1865. a mla.lI closa for goology was formed m tho 
Modern J)epartment,. con818llng of boys nol reqwnng 
ol .... cal work 

84784. 

In 1867, a further change w ... made geology was 
dropped, and It was arranged that chemiStry, heat, and 
electnmty should he taught to a larger number of boy. 
Th. eystem then adopted h ... been, Wlth some nec ... ary 
modrlicafaon., confanu.d up to the present time TIns 
year (1870) & new c1aes room for chenucal teaclnng h ... 
been bUIlt, With proper apphanC88, and taken mto Us •• 

.D. .... on of tilt School-The modern school noweant ..... 
110 boys, about one thlrd of the achool It 1S diVIded mto 
an npper and lIlldd1e achool, the hue between winch .. 
drawn, 10 respect of age and attamments, at about the same 
plaoe as In most pubhc achoolo Most of these have, 10 the 
firot Instance, Jl&Ssed through the nsnal trammg m clasSICS, 
mathematIcs, French, &0, of the lower forms of the 
cIasS1cal school, at the age of 13 or 14, and are not allowed 
to jOin the modern school as .. refuge from .108mca.! 
ddIlcuitlee. Many jam from the Ingher form. Some 
who have earI:r reached a Ingh JIOSltlon and made collBld": 
able progreeo m classu:al stuches, enter It from the fifth and 
evan the 81Xth lonna The latter class almost 1Ov&r1ably 
enter the upper dlV18lon of the modem school A few 
come !eady to enter the modern school at Qnce Hence at 
leavmj{, about half the whole number leave from tit_ 
modemllde. 

A muD obJect of tbe modern school helng to prepare 
boys for the IlIgher anny exammatlons, It IS n .... ....,. to 
educate boy .. Qn two hues, th ..... "'z .. winch are con_ 

I' 
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plated m tbe legu1atlODS ot the IOl<lIIIUJI&tIonl, and III tbe 
ecaIe of Ibal'ks hed for them 

M",.k. ond Prves -The study of .menoa i. encouraged 
(l) by marks, both for term work and for exammatton, and 
for helpmg to demde a boy'. plaos m the ""hool; (2), by 
the pubhcatJon of tbe cl ..... m the .chool roll; (3), by 
marks m the eXOlIIltu$on for the modern exhlbttion (aqua! 
to those gtven for eac'h modern language, two .. eventh. of 
tho.e for matbematics), (4), by an annual governor'. pnze 
for practicsl and tbeorencsl chemlstry \ 

Programme -The progrontme I." 101101\'8 ( .. cendmg). 
Ollllttlng lustory, tbvmlW, md Enghob lessons ,-

2nd class - Mathematacs. ' 
• Latm - .. 8 hours. 
- French md GIlI'IDIlIl 

,.. • Scumee.. _ .. 1 hour. 
1st clsss lower dIVISIOD{Mathematt.. - 9 hour •. 

, LatIn· ... 3 ,.-
6th'form uppar_tbVlolo~ Smenc. at G_k, 3 .. 

French md Germ .... 

In tbe .econd cl ... (fourth fol'lll from the top) the time 
i., devoted clnell,. to expenmentaJ lectures, the "ot.. of 
wInch are brought, r...,.ly wntten out. at the follOWIng 
l .. son, and then loo)<ed over and returned. • 

Chemsotry, Heat. Eleotr<ctty -A ddferent BubJ"ot I. 
treated eecb term. for lDstanoe, m the Easter Term, 1870. 
elem.ntary beat, m the follOWtng term the elem.nts of 
megnetlBm and frlcttonal eleotrI.,ty, both of which are con
tmued lua-ber up-In tbe ocBooi. Most boy. spene!. tWI> 
term:. m tIus form, wInch coatams 30 boy.. ' 

In £he upper school the tluea cl ..... """ under dllt'orent, 
masters, the hIghest of whIch conwns 16 boye, the others 
28. l.e&V1Dg boys m tbe Greek cl&s.... Th.r. a.re three 
s.,ence l .. oon. ,. week-two 01 tbem prep .... d, tbe tlnrd 
unpr.p .... d IlIlld devoted chiefly to workIDg nummcsl ox
amples under 8up.rV1Slon of the master In the first'set, 
the thr.e sUbJect., beat, "h.motry, and eleotrIOlty, oocnpy, 
five term., I.e, rather leas than two years; lB the second set 
no eleotnclty h ... l't pr ... nt been ~ulfht, but all the ttme 
h .. been devoted to beat and ch.mlstry, treated on B more 
el.mentary way than m the first set No boy I. promotellt 
into tb. first set untu he has gone, at lesst once, through 
tbe elemente of beat and of cbellllBtry. A boy of f.", 
abulty, spendmg three years m the upper school, W1ll tbu. 
go thMugb heat MId ehelDJStry 1iwIce, alld through eleotrI
CIty once Tho ddference In the mode of treatment of the 
eam •• ubJect Cl!'nstltuteO the dil!'erenc. between the two'Sete, 
Bnd we tind that, upon .he wbole, tbe gradellons o~ know
ledge are lIS cl .... ly marked and unne .. ssa". repetitions .. 
much aVOIded .. In the teachinl! of cl&sSICB &nd math ... 
mattcs In one pomt we bave .. diatlnct adv&ntage, namely, 
that all tb. modern school gtve .. g.~t, dcsl <>f time to 
mathem&tice, .. nd that the promotion In sCIence very nearly 
correspond. WIth that III mathemattcs. There IS, therefore, 
B Ibal'ked drlIerenoe between the capllClty of the two seta for 
working nummcsl examples _ 

The work requtred to be done out of scbool COnsl.ts of 
fmly wntten out notes of expOl'llIl.nts, of nnmencsl ox
mnples, and of prepared pomona of text books The time 
m .chool .. epent questionmg upon wbat baa been pr.pared 
or wntten, md m expenments and illustrations The 
l .. sons oscillate in fact b.twe.n school-lesson., properly so 
called, and lectures. N.,tbei .ystem ,. llgorousIy adhered 
to. " 

The text-books m all ~ Goot's tI PhYBlCS," Ferguson's 
"ElectnOlty," and Barft'!s '. Chenustry." Fat thelowar boys, 
Tate's .maIl hand-books .... used, though" .. ahov. stated, 
the tescbmg tS chttPIT",,,4f1OCe. 

,(H. W. En) 

Laboratory C/as •• -In the laboratory cl .. s tbe pnptla 
1.a.rn from three to five pag.. of 1'1>WD .. ' or RosOOe's 
"ManuaIsofChellllstry" In tbe week. Onceaweektbeyare 
exammed, and, If found suffiCIently acqu .. nted WIth the 
pomon, are tbrected m pr.panng for thOlllll8lv .. euch ex
pernnents ... W1ll illustrate the week'a work Por thIS 
purp .... , a laboratory IS """'nged to accommodate 10 ar 12, 
as many lIB one teacher cen dllOCt at a time An hom a 
week IS gtven to practicsl workmg lR the laboratory, ""d ;. 
qua.rter of an hour to the' exallllD&tlon m the week'. work. 
The BeIllor cl&s., In wbwh there... ptlJ>lla of the thml 
year, 18 suffiCIently advanoed to make most of the cbeIIIloal 
substances used lR the arts and lIlJIIlufactures; and to 
eondnet 8 SlDlple o.nalyou At the end of escb term the 
puptla ... enmined by wntten questIons, and .... reqmred 
to make ,some cbemical substance, and to oondnet a SDDple 
o.nalyou , 

(J. G. B""'l'OBD ) 
·WI ...... _at ___ J-. ' 

Many of the boyw who learn chemistry in tho ordinary 
classes aVlllI themae1VSI of tb. opportumty of atteomnll tb8 
laboratory for two at three terma. 

SrMIIC. Claues.-ln the experimental •• t.nce .1 ...... the 
lessons are clnetly by lecture. IIt1d th. hoyw are reqwred to 
take notes of ..u tbat tbey.ee and boa. A .lnor f .. ture 
In eacb lesson I. tbe numer1csl ... ..."s .. r.ven to th. boys. 
Th.y are taught, where It 18 practtceb e, to reduce ..u 
phenomena to figures, and, by thm mean.. althollRb lome 
of the yoltnger hoy. hov. .. knowledge of mathematiCS 
oot extendmg beyond the elementary rul .. in a1gebJoa, w. 
behove that they are led to take a grester mterest ,n tb. 
purely matb.matlcsl work from lintbug a practical pUlpo" 
to winch It CIlII b. apphed. 

(OABLTON L4MBasTJ 
M •• Iuz ..... -.-8tatics and dynatmC18 .... te\1~ht in tbe first 

_thematt.al .eta In the modern school '1 h. _ book. 
are GoOdWlD'8 and Todhunter's" Elementary Treatl8el." 
Th .. e subjects have been treated tbeoretleal1y. but more 
opporturuty 18 now about to be given to th. boy. of seemg 
the theorems wbloh tbey us. put to the test of expenm.nt. 
Th. tim. devoted to matbematics m the first •• t I. om. 
hours a week 1\1 .chool, and work .. gIven which OCDIlpl" 
abo\1t seven hemn m tb.,. own roOlIUl, tbu. maklDg .. total 
of .bout 16 bours a week Of tblo time nea.rly two thirds 
IS devoted to mecham.s and hydrostatIca. Tile teaclltog 
10 by lecture occasIOnally, wh.n the subject 18 Wlthm the 
grasp of the wjtol. c .... , but g.nerauy by mdtVldual 
attention. The number of boye ID tht. aet 18 about 13, 
and tb. average tIme aurmg wlneb tbey contlRue ,n the 
set 10 about one year 

(0 L) 
HydrD.tahcB.-ThoS. boys in tb. lot set who h&ve 

tborou!!Wy mastered meeb.lUcs, ao far .. to b. aWe to 
lIo1ve B1mple pl'Oblema In tI energy," and the 03cillatlon of 
cyclo,dal pend1)!ums, d.vote the .. tim. to bydrostatlcs. 
The text book used 18 Besa.nt'a H Elementary TreatIse," and 
attentton IS chletIx gtven to problem. on specific j!1'&Vlty, 
condItion of equilifinum aad otability of floating bowes, 
and tb. ralations between the pressur •• density, and tem. 
perature of a g"l' or vapour, With the apphcation to natural 
pbenomena. 

(C. L) 
• Opt ... .-B.tween Chnstm .. Bod Easter tins y .... , .. au 
experJment, a COUl'ae of IIiX voluntary lectures was gaven 
by Mr Arry. on. of tbe IIIllBtera. tr .. tinj{ the subjecto 
elementanly and uamg only geometncal methods. There 
was an average attendance of 22 boy., about half of whom 
were In the cl .. SlCai achool, and, by the numbers wbo came 
on the day 8ucceedIng each lecture, by mVltation, to .. k 
queattons ...... ng ou~ of tbe klcturea, tbey appeared to be 
much Interested, Several of them prepared good dIagrams. 

• An exanunatlon 11'"" held, and p&rts of A"Y's work on 
" Geometncsl Optics" were m ... k.d for pnvate studT' aad .. 
pnz. was gtven at tbe end of the term for the exammatlon. 
The result was satlafllCtory. 

But""ll'-Two annual pnzeI have been alwayw gtven for 
the beat collectlon of .pecmteno of wtld flowers 

But, for tb. last foUl' y ..... , It b.. been attemptad to 
make tbla oollectmg more mstructlve by htJlltmlj' the 
'Dumber of plants to.e sent m, and requmng d .. cnptiv. 
scbedul .. (Henslow'.) to be _t ID WIth each plant. A 
pomon of Ohver'. Bot ... yu also prep .... d, and ex.lIIln.d m 

b'l:~he ~ 'terms after CbriJtmas 1869, botany was 
mtroduced mto the blghsst form of the ...... caIlI11ddle 
school as an alternattve for German, There were two weekly 

\ bours ID .. boo!"""'I!"ed to the IUbJest But the pros~ 
of VBl'lOUS competitive exammattonl determll1ed boy. Bnd 
parents, po8BeSBlDg a chotoe, so much ID favour of German, 
that althougb botany W1l8 .. decu\edlYlopnl ... IUbJect WIth 
the boy. who learnt ,t, ,t was foan better to luspend 
teacbmll It untlilt can be .... mtroduced .. " n.......,. IUId 
not optional 8UbJeet on a larger eca\e Oo1ya fourth part of 
the boys undertook It, and these dummshed .. the claune 

of ,';'iu:d 6&::: L: .. tbe text-book, and after the 
breakmg np of the frost, Dr LmdIey'o ~ Bot4ny, 
to enable boye to Iill up .. beduJea and descnbe the ddferent 
p&rts correctly. Until techuwa1 terms were mastered. we 
worked WIth relldlOg, _4 flO,," qoes\10m0g, and Ibort 

pen, and illustrated the lessons WIth drawing. on the r1ack board, and dried plante.. M eprmg advsnced, I 
snppbed escb b"1 WIth • apecunen 1m dIHeetum and 
ex&IIIIDIItttm and lIoraI aeheduJee were ftIled op. After 
promotu"l1 'n end of first term, the change m the claM 
Inade It a~ that. 10 atder to telIcb ell'ectuaJly, two_ 
were D......,.ry Boyll wbo begttn wbea II....... .. .... 
plentiful made more raput prognlII8 Mr. KItchener, of 



Rugby exammed them at MulBummer, and coDSldered that 
they 6~ very fauly marked the first part of the subJect." -

(C W. PENNY) 

At present the pmes for, colleetlOJJS and schedules eon-
tmue 88 before, , 

Natu.al H>lta.y SDmely -A N&tunl HIBtory Somety 
W88 founded early m 1868, and h.. ftour!8hed The 
meetlDgs. held onee .. fortJught. have been numerousl1 
attended the members. who number about 20 boY". h .. ve 
tho power of IntroduclDg others to the lectures The 
average attendance at the meetmgo 11 30 or 40. an~ 19 ofton 
much more numerous, and vanoUl mtereatmg pal!er8 have 
heen read. contnbuted by the boys themselves. Professor 
Kingsley and Professor Rupert Jones have taken great 
mterest 10 the SOClet)'. and. as well as othO!" mends and 
masters, have frequen~ly delIvered leetures and address .. to 
them 

The Report for 1869 IS enclosed 
(Slglled) E W. BENSON. D D • 

Master. 

13. UNIVERSITY CoLLEGE SCHOOL. 

REPORT on SCIENCE TEACHING in UNIVltRSITY COL
LEGE SCHOOL, LoIIDON, Dec. 1870, 

I INTRODUCTION. 

Umverslty College School. as at present constituted. was 
foundod In Janua.ry 1832. uuder the JolDt Hoadma.sterslnp 
of Prof .. sor KeyllJld Profess .. Malden. 

At the end of ".slon 1841-2. Profes.or Malden rtlSlgned 
hll share m the Hesdmastersh1p, oontlDwng, however, to Bet, 
as SuperVlllDg Exa.mmor down to August 1868. and mak
lng. m that capamty. an Annual Report Oil cortam classes 
.elscted by hmi. as tune and CU'Cumotanoo. allowed, fraIl/. 
year to year. • 

Extrscte are given from the folloWIDg .ouroes of mforma. 
twn' 

(1.)' The MS Reports of the Headmaster to the Ccuncd 
of the College. > 

(2) The MS. Reports of the Suporvismg Exammer, Pro
fes.or Maiden 

(3.) Tho Reporto of the Councd to the Memhero of tho 
College _ 

(4.) The OommunlcatlOns of tho Master. engaged' '" 
sCIence teaclung 

(5.) The Report furmshed m 1866-7 to the Schools In
qwry Co=.slon. rVol" p 223] 

(6.) The H .. dm .. ter·s evufenco given before the 8IIIlle 
ComUllsslOn In 1865 [Vol IV p. 313] 

(7.) The Report of the French COllllIUllslOners. MM 
Demogeot and MontuCOl. on Secondary and Su
penor Eduootlon m England and Scotland. Vol u. 
p ...... 1870 _' 

The Sta_osJ Tahl.. are compiled from the prmted 
pme 1I.t. of the Ichoo!. 

Appended are : 
(1.) A co,PY (In proof) of the programm .. of work In the 

• CIODOO oIaaoes, stnct1y oo-csJled, and tile cognate 
clas ... 

(ll.) A copy of Mr. Ol'llIll·. oyllobus of lectures on elI .. 
JDlstry. prmted for the use of the .. hoo!, but not 

• published. 
(3.) Spemmen COpl" of exammatlon questions m the 

SCIence clas8es~ 1865-9 
(4.) 'spemmen COpl.. of the school pme llBto for 1840. 

1855, 1857.1867. 1869, 1870. 

REPORT.-PABT I. 

111 

that. apphed mathematlcs; but thell that 19 for ~ small 
number. 

When you first knew the .. hool, what ~nehes of pby
su:sJ SOlence were taught t-But little was done In tine way. 
sunply beeeu.e, at the beginmng. our boy. were too young. 
We had very few old boys for a year or two. 

Were the ordmary SCIences of observatIon, botany ~ and 
zoology,taught1--0cca.swnsJIywe have had botany taught. 
but only occaoionsJIy 

3057 Has It boen ~ed with specunens 1 Has It been 
demonstrBtlve1-Ye., but not oyetematlcsJIy Myrea.soue 
for not applytng our tlme to botany are these It IS dUll
cnlt for U8 to obtaIn BpeCllDen. m sUffiCIent quantlty for sJl 
the boys In .. ola.so to handle them; and even then WIthout 
" magntfymg gIua little can be done. If a boy 18 not to 
handle the obJeet. luI observing poworo are not csJled mto 
ploy But the sCIence of classrlicatlon, It IS _d. IS taught 
m bota.ny. Such" however, IS the case m allsmences, lU that 
of language Itoelf, for example. At 80y rate, botany,. .. 
better subJOCt for country schools than for ns 

3.0OS Do you attach more unportance to the expen
mental sCIences 7-Yeo,; we found we were not domg much 
good m the other SCIences 

Do you conceive that the teaclnng of sJl th .. e subjects of 
ph)'BlceJ phdosophy 19 Imperfect unless you can make the 
boy. use their own hands f-I elIould say so 

Aport from these pcmts the genorsJ oystem of the school 
19 Jleorly ... It was constructed ongmsJly1-Very nearly 
indesd. 

Not. on fa.egotfl{/ etlJtf'act. 

The prmted "Pme L1ets" spOclf.y the folloWIDg cl ....... 
wlllch may be glven ... an illu.trotlon -

Ses.,on 1833-4 I ( •• begmmng) C10sa and Upper 11,,-
I ~ , class m tc ObJects U 

" _ J 834-1>. Upper II and Lower Itt I "ObJects;" 
Upper III , "Natural HlSto'1,'" 

.. 1831H;. Lower III • "ObJect.. ' 
1836-7. Lower II.I '~Objscte.'· MIXed Class of 

Non-Greenan. : "Ph)'BlosJ Geographf and 
.. Astronomy" 
1837~ Lower III. "Vegetable ouhotances 

used for Food U 

1838-9. Upper III.. "Ohjects." Upper III. 
V egetahle subatau ... " 

1S39-40., I.owor IV, "Natural BlItory " 

The text-book employed in the ohject elass .. was M, .. 
Mayo's" Lessons on ObJeCts," e. f me1als, natural pro
duct •• ouch ... camphor. gnm ...... bte, &. Th .. e I ... ons 
were eventusJIJ dlSoontlnued, as they tended to degenerate 
Into mere teoelung of the m08ll1ng of hard wom. 

For natural lnotory one of the volumeo of the" Peter 
Parley" omes formed .. text-book The mUBeum of the 
college wa.o OCC&Slona\ly put under contnhutton for illustra
tive speellDens. The lower fourth cis .. In thlS oubJect. m 
SOS81on 1839-40, was conducted by Professor Malden 

The volumes entltled "Fruit and TImber Tress" and 
"Vegetable euhstonces nsed for Food," formmg part of 
the «uhra.ry of Entertsmmg Knowledge," were nse:! m 
tha upper aDd lower dlVlBlons respeetlvely, of the tinrd 
class, _ 

Another volume of the B&IIlB aenes, "Menagenes," WB8 
nsed JJl the hegmnmg cla.soes • 

S ... lOn 1835-6' 

The Upper VI. cla.ss of pure ma.thematlcs was under the 
charge of Prof ... o. Wh,te, of UmvCl'lllty College The 
same OOyo ..... ved motructlon In na.tursJ pbllosophy __ the 
first Instance of the mtroduotlon of thlS oubjeet mto the 
school. Vldel'Olll&lks on table No.1 m Appendtx 

, ll~~ :~h!n:.!.m=: I': ti.:tV/. l!:1OJ'!!::.-:. 
~he former ohtalned at the same tune the lngbest PD'es m 
German and m Geometry. -

Jl.0C0IIfIt qf tAo S ....... C".....1ItId ....... g-/oI' S....... To thlS 0088l0n belongo hk_ the formatIon of a cla.ss 
, .... ....., '" U ...... '"" Colkge S.IIoo/ • .f'r'om Its jirsJ ola- of purely expOl'lmentsJ phy8lC8; • _d cla.so of .. non-
bl"lnunt dotottt.,lleerul qf S...."..1869-70 ...... hlr 28. Gremans" rewng Hydroatattca. 
1870. In the follOWlDg IIOBBlOn, the prlzeman m apphed _the-

SoB8Ions 1832--8-1834-6 matico, J G. GJeenwood, gamed also the Inghest prI .... Ul 
_ Latln and m Geometry. 

Schooill Inqwry CollllIUllSlon (MIDUtesof EVIdence) Vol IV. Mr Greenwood graduated at the London UnivemtyUl 
p. 313, ~ Key. MoA. FRS., Headmaster 0' Um- 1840, ohtommg the Um~ty Schoillrslnp m cla.s81co, and 
v .... ty College School. exammed, 3rd May 1865. is n00t PrmClpaJ of Owens College, Ma.nch8otor. 

Question 3003 -10 the genersJ oystem of inBtruetlon in Seam 183!H1 
the school neerly tho same .. It hOI been SInce the eota- ou • 
bbsinueut of the .chool P-CbOlIllltry has been Introduced. The VI. cla.so of meohamca, under Mr. Cook. numbenng 
whIch wao uot tanght at tmn, and when It W88 first taught in the second term 20 OOyo. had three leooouo of one hour 
D .... not taught JII&CtlcsJly - per week. and read as teU-book Whewell·. "MeshamCIII 

You Jmoe alwayo had oom. heanch .. of phy1DCIII ocionce T Euclul.'· The non-G!ee!ana of CIaoseo VI and V •• also 
-Yeo; n..-lexpenmontal plnlooophy, and fwther than under Mr. Cook,'numbenng Il/. tbnecoJUUenn 19bo:ys 

P2 
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and hk .... se receivmg three I .. sons of one hour per .... k. 
read the Useful Knowledge Soctety's .. uvea of Gableo and 
Kepler." Wlth illustratIons by the master. The sam. cIaos 
had .n former ye&r!l been accustomed to nse Webster's 
n Elements of PhytUCS " -

The non-Gremans of cl .. s upper IV (24 hoys .n the 
• """"d term). under Mr Webster. had two weeki,. I .. sons 
"I I>ne hour. and read the Useful Knowledge Soo,ety·. 
.. Introductton to Natural Plulosophy" The same boy. 
bad one lesson every week Wlth Mr. Cook on the nse of 
the glob .. 

Session 1839-40. 

The VI clas. rece,vild two lessons of three-quarters 01 
an honrweekll.n applIed mathem&tlcs, and four lesson. of 
s,lJlllar length ,n experonental phy.,cs.'ncludmg (exception
allr.) chennstl'y 

l'h. prlze lD applIed mathemat,cs W88 awarded to E. A. 
Bownog (now C B aod M P ). who wa. also fust pm ... 
mao In the VI Latln claso \ 

'l'h. upper V. clasa l't'COIVed four lessoos of three-quarters 
of flO hour lD expenmental phYOJcs. nsmg W.bater's 
"Elements." , 

The pl'lzeman lD th,s cl ..... L, F,eld. obtamed the prize 
in chenu.try in the B A exam.oation (London) in 1844. and 
18 now Fellow of Umverslty College. 

The upp .. IV'. class .... ,ved one hour's lesson a week .n 
objects. WIth speCIal reference to arts and manufactures. 

The lower IV;class spentthree houra a week on Natural 
Ibstory. 

S...,on 1840-1 
The VI applIed mathematIcs met for two p8l'lodo of 

three-qnartere of an hour. aod the same boys gave four 
period. to experonental phys.cs. 

The lower V cl .. s gave three perIods and the IV. cl .. s 
four pOl'lods to natural plulosophy. 

/les.lOn 1843-4. 
Ellla""".,.·, Report 

In the examination of the sIXth cl .... n mathematical 
natural phtlosophy 1 read over the papers of the .econd 
boy. Hayward. and found: them remarkably well done 
Mr CooJ.c:s exanuna.tJ:on was a. very JUcbCJOUB one, but at 
the same ttme .mplI.d a cons.derable knowledge of .Iemen
tary mechamcs lD the boys subm.tted to .t • and I was glad 
to find by h,s report that rather more acqUltted themeelves 
fauly than lD the pure mathemat,cs 

The lower V cIaos. under Mr .Elbs. was .xlUlllned 10 the 
elementa of natural phliosophy Without math.mat,cs. but 
With arithmetIcal calculatIons The exammatlon was 
'certamly elementary and very easy. but I chd not thmk 
the wars. of .t on that account On the contra.ry. 1 
thought It JudICIOUS. NIne boys were U mentloned " 

Note 
In apphed mathematiCS, seven boys were ""mentIoned" 
In drlfer.ntial and 10tegral calculus, SIX boys were 

1'1 mentIoned " 
In geomet;r. algebra, /md tl'lgonometry. five boys were 

., menttoned J 

Th. "second boy" in appbed m&thematlCs. Robert B. 
Haywara. W88 fourth wrangler 10 1850. and became Fellow 
of St. John's 

The U first boy" on the aame occaslOn was Geo V Yool, 
thu;d wrangler III 1851, and subsequently Fellow of 
TnIllty. 

Ses810n 1849-50 
E31af71lntr', Report 

Mr Spencer's two classes in natural phliosophy and 
chemlBtl'y m&y be tak.n togeth.r. as they cons,sted of 
neorly tbe same boys. H18 •• Dl07 oJ ..... 10 thes. subJBCts 
dId very welL 

The Jumar cl..... conOJated of older boy •• but boys of 
infenor power generally, and It 80 happened tha.t the classes. 
had dwmdl.d down by the hoys. from tune to tune.leavmg 
the .chool These JUDlorB chd not do well 

S .. s.on 1850-1. 
Mr Spt!fIC .... Report ID Headmaster 

In natural plu1osophy. my cl ..... are entlrelyexp8l'l 
'mental. Dnrmg the p .. t rear we have read mechamcs and 
hycirostabes, but In the prevtous seaMon we had an expen
mental course on electnClty, magnetasm, and electro
magnetlsm. besules a short course on the h.story and atrne
ture of the.team engme. 

In cheUllstry, we devote ourselves entll'ely to lnorgaUlC 
chelIll8try 

I m .. y m.ntion that a very good cherruat boe tins year 
spoken very 11Ighly ot'~. papers sent 10 by the 1iret and 
IIOCOnd bo~. In each clas8\ 

\ 

Not •• 
Th. h1iret boy".n the s.mo. cl .... was Mlohael Foster, 

.,.bseqnently B.A. Wlth UDlverOJty Class,cal Scholarsh,p, 
and MD. London. now Pl'lel"l'tor 10 Ph)'lllology at Trinity 
Colleg •• Cambl'ldg •• and late Professor of Practlcal Phy.,o
logy at Umvers,ty Coll~. London • 

1'he If second boy U lD the lame claae was W lllunll 
Stanley Jevons. now M.A. London. and Gold MedalU.t • 
and Plofessor of LOgIC at OW'ns College, Manchester 

Semon 1851-2. 

Hea:dmtuter'. Report. 
Mr Cook'. VI.. mathematical mechanics and hydro

statJes, &0., was a H great ImprovemeZit on former yeara." 
winch h. ch,e6y attl'lbutes to the nse of an unproved text
book· 

In Mr. Cook's V • exp8l'lmental natural pMosophy and 
the lugb .. 8l'lthmetlc. some d,d remarkably well. but. on 
the whole. the cIaos was .omewhot below the average 

Mr Spencer's mathematical classes COD818t, fol' the moat 
part. of boys nnable to go on Wlth Mr. Cook'. oJ ...... 80 
that any d.mOl'lt of them 18 not f&11'11 attl'lbutabla to thew 
teacher. But the npper part of a.l1 h18 three cl ..... pas.ed 
a very Sa.tJ.8factory exa.:mmatJ.on. 

Th. four ciao... 10 expmm.ntal natural plnlo.ophy and 
cheIlll8try (two of each). wluch are conducted by Mr Spencer. 
"'ppear to have been 10 a very orechtabl. conchtlOn; and I 
am the more d,spo.ed to rely upon h,s report when I dnd 
that 10 Prot .. sor Graham', 01 ... of ohemlBtry 10 the college 
both the stiver medals 10 1851-2 have be.n won by studenta 
who bad been boy. .n the school .n the previous S .. 81on, 
VIZ., F. H Robarts and W. S. Jevons. 

Note. 
In the VI • applIed mathemat,cs. equal prlzes were given 

to Joeeph Chamberlam. now ohlW'lll8D of tho Execnt,,'e 
Comm.tte. of the National Education League; and to F. 
Mannmg Needham. B A. Lond., .n 1866. and third .n 
math.matical honoon. 

Tho lirst prIZe 10 Mr Sp.ncer's s.mor ciao. of expen. 
m.ntal ph'Zs.cs W88 award.d to Edwm Lawrence, now 
B.A. and LB. Lond •• lD honours,and A .. oc. Inst., C E. 

The Rev. Wm Brock. of Hampstead, was firet pl'lzeman 
10 chemlBtry (seDlOl class). H. matrlClt1ated from the 
.choolm 1853 

Th. Rev. F. H, Robarts matl'loulated 10 1852 .. fourth 
10 honour. 10 cIao.,cs and fourth m cheml.try. 

Sess,on 1852-8 

Emami""'" !Uport 
I w.. partimt1arly struck and very much p1 .... d WIth 

the answere of the hays 18 the SlXth cl ..... under Mr. 
Sp.ncer. 10 e'pel'l1DeDtalnatural plulo.ophy. They appeared 
to by. been thoroughly well taught. and the exammation 
WB8 JumclouB 

In hk. manner. so far as I am able to judge. 1 would 
report very favourably of the IIeDlOr clas. of chem18try. 

S~81on 1863-4. 

Etcammer'. Report. 
1 was much pl .... d WIth the exam,natlOn of the lower 

VI ciao. 'n expOl'lmental natural phtlo80phy, and I w .. gre
tmed 10 a very htgh degree by the exarmnat,on of the semar 
class .n chemlStry Both these classes bad been taught by 
Mr. Spencer. ana chd lum very great erecht. • 

SessIon 1855-6. 
Report 01 COUIOCIl. 

In the Blxth or h'gheSt classes of math.matlco and pbymo. 
cooducted by the Rev. Wm Cook. the ConcCll are mfonned 
that the cl.... for mechanICs. though not larg •• was & v:"'[ 
efficlent one. that the puptls wore enj{aged Wltht Newth • 
larger treatlse. wluch they requested to have Instead of the 
sma.ller one fOrIDerly nsed. and Wlth wluch they were not 
satls:fied. that there was a great ambitIon amongst them to 
work tb. more chfficult problem •• and that they suooeeded 
very well Once a week e"J"""meots were (!Iven.o mecba.. 
mcs. hydrostatlca. poeum&tlcs. heat and e1ectrlClty 

M •• Cook's clase for pure matbematlcslearned geomeby 
-EuclId. booke VI and XI ; phme mgonometry, sphm
cal trIgooometry Wlth appbcattons to aatronomr. algebra
expans.on of funobonB of one v8l'lab\e mto _. Innomtal 
theorem, exponentJal and logantlmue _. convergency of 
88l'l ... a1gebmJC geometry mclndmg come -..n .. qcloid. 

, 

• Vb:.. limb's" StaRt.a" in place of Snowba.D· ... MechauicJ.-
t .Newth." J1ecbaaulI"mat.ead.ofKew\h· ... S ...... ., 
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& •• , WIth .. few theorems 10 the drlI'erelltJ&! oalculus Tho 
e1aoo .. "'ported to have •• eraged better than any of Its pre
d ... ssors, to have taken a hvely Interest ,n the work, and 
to bve had only two boys Who.e progress f""ed to gIve 
entIre 8atIsfactlQn The ages of the four pnzemen In these 
clas ••• were respectlYely I~t, 17, 15!, and 16. 

EllJa_er'. Report 
In Mr Spencer'. two clas... of natural philosophy, 

though .ome of the boy. chd fatrly well, the questIons were 
not generaJly so well a.nswered as I have ~een them 10 
former years 

In the .... ,th and fifth chemtStry, the boys dId not ... m 
to me to do.o well ... mIght have b .. n expected, not so 
well ... 11ke ol ... s.s m former y_ 

Note 
Th. fIr.t pmeman 10 the VI , pure and apphed math .. _ 

matlcs, the late J acoh Stl.bel, waa afterward., m ) 858, 
Andr.ws Scholar of UlUverslty College, and stood .econd In 
mathenw.ttoo.l honoun at matnculatlon In 1859, and .t 
fIr.t BAlD 1860, the fIr.t pi.... on both oocaston. Lemg 
obta.med by Mr Dale, of'!'mllty College, Cambndge, thtrd 
wra.ngler In 1862 

The first pnzema.n In the lower VI , expel'lmental phYSICS, 
and 10 the Semor class of cheDlllltry was W Lant Carpenter, 
• ubsequently B.A. and B Sc. London, and first 10 chem18try 
at the 'X&!IlU1&tIon for the latter degree. 

S ... ion 1856-7. 

B3Jamsfttr'. Report. 

I looked .. t thel"'pera of only two bo~s 1D the .x.m1O .... 
tIoh of ' the chenustry cl .... es under Mr Spencer. They 
happened to be the tlVO boys who gamed the pm .. 10 the 
fifth clas. I .carc.ly n .. d say that I found thOU' allBwer. 
good. 

Note. 
Tt.. Rev. P Magnu., lat. Andrew. Schol,." of Unlver.lty 

College, and B A and B.So, London, Wlth honour. In 
V&rlOUS .ubJect., was on. of the two equal pl'lzemen. 

Se •• lon 1857-8. 

Ema ... ner'. Reporf. 

Mr. Cook exammed the VI class In natural, philosophy 
upon the _propagatiOn of wa.ves of ILlr, and musical vlbra,.. 
tiona; and- Mao upon the J'henomena. of stea.m and oonge
latlon, and latent heat, an upon the hygrometer 

'Mr Spencer gave the lower VI. oIa.s In natural philo. 
sophy .. ahott exammatIon (fiv. questIons) upon the hlStory 
of the steam engIne I sa.w Bome of the papers, aud, as far 
•• 1 W&B able to Judge, the boys .eemed to understand the 
lubJeot. 

Mr. Spenoer prmted questIonl for the ex8llllDatIon of h .. 
thr .. class .. of chemIstry I .aw the work of 80me of tho 
boy. 1D the VI and V oIas ... , and, so fur as I was able to 
Judge, I thought It well done. Mr Spence> found bunself 
warranted III awardlll8' two pnzea III each clus, and 1n men. 
tIomng WIth pl'Wlle rather a large numher of the boys m 
eaoh. 

Not. 

The /!rat pl&ce ,n Mr. Cook'. exa.mmatton was gained by 
W Rut!, now C E ; th •• eoond place br Mr Magnus' 

The first pi .... In Mr. Spencer's class fell to Ll D Bevan 
(now the Rev.), afterwards Unlveralty (Lond.) exluhltaoner 
10 Engil.h; B A. 10 1863, mth first 01 .... 10 moral philo
.ophy, and LL U. 10 1866, WIth first class 10 pnnclploa of 
legl.latIon. 

'l'ho seoond pn.eman 10 the fifth 01 ... 3 of c'hemlBtry w,," 
H C. Watson, sfterwards scholar of 'l'nmty Coll.ge, Cam. 
brtdge, and eIghth wrangler 10 1885; late Vl .... prmelpal of 
Ehzahoth College, Guernsey 

Th. first pn.eman m the fourth oIas. of chemlBtry WB8 

H G. Howse, nolV M B and B S., London, and exhlbltIc>ner, 
med..ulst and scholar of the Univemty; and demonstrator 
In anatomy at Guy'. H08plts.l. 

SessIon 1858-9. 

E",..,.....,.'. Report. 
In apphed mathematIcs, th. VI. 01 .... , nuder Mr. Cook, 

passed • hard exammatIon 10 statIcs, and also m th. 
elementa of dynauuoa and of hydrostattos. 

In npenmental natural phlloacphy. Mr Speooer geve a 
ohort and good eX1l1llmatlon on the mechamcal properb ... 
of tbe Iltm08phere (baromokt, all pump, &0.); and on 

electnClty. I chd not .e. many of the papers, but those I 
.aw were good. 

Note. 
The first pnze ,n Mr Cook'. VI clas. was obLamed· by 

Mr H. C Watson, the thlld by N E Hartog, afterwards 
B A., London, WIth exlubltIon m LatIn, !cliolarslups In 
mathematIcs and OlasSlCS, and pnzes In French, GermBJ1, and 
annnai physIology. more recontly scholar of Tnmty 
College, Camhndge, and In 1869 .eDlar wrangler 

'!'he second prlZeman m Mr. Spencer's class, J E 
Carpenter, became scholar of Umverslty of London In logro 
and moral philosophy land M A lD 1866 In the .a.m. 
bro.nch, and "deservmg of medal " 

S ••• lon 1859-60, 

Report of, COUfICIl. 

Preparatory to the .econd term of the current .... ion the 
Counot!, on the aj>phcatIon of the Headmaster, made ... 
nngmentl for an lm'PIO'Ved and more extenB1.V8 system of 
m.tructIon m cltemlstry. They have caused a room to be 
fitted up WIth SUItable apparatus for teachmg practtcal 
cbemlBtry, and Mr George C .. ey Foster, asSIstant to Dr. 
WUhanlSon 10 the conduct of the Bllkbeck laboratory of 
analytIcal chenu.try 10 the college, h"" been engag.d by 
Professor l{ey, to mstruct Do class durtng the present sesSIon • 
The apphcants for permtsSIOn to attend It have been .0 
numerous that all oould not be admItted The nature and 
the mode of m.tmctIon, and e.peotally the extent o( acqom. 
modstIon, requtred that the class should be of lumted ... e, 
and Professor Key baa made a .electIon of about 30 * He 
h... b .. n governed In hlS ohOlce by the convemenee of 
pupu. ... cordtng to thOll' engagements mother 01 ....... 
by th ... character for good oonduct, and by the I'robabthty 
that from thOU' proVl,9us aoqwrements m t~e suhJect they 
would duly profit by the teOOlung , 

Headmaster's Report, 

To the practical class 10 chemIstry none were adnutted 
who had not already receIved theoretIc mstmctIon In the 
.ubJect from Mr Spencer Of course, where such a 01 ... 
meets but tWIce a week, the progre.s must be comparatIvely 
.mall, yet othe .uccess WhICh followed Mr G C Foster's 
.xerttons mo.y be .eg .. ded ..... favourable augury, &nd 
although he luDlSeli was obhged to rOStgn the dutIes at the 
end "f the year, ... 1 bd been led to expect from the v..ery 
outset, m consequence of an engagement abroad, I ha.ve 
bad the good fortune to repl.... lum by a htgbly quaWied 
8UCC"80r In Dr -Russell. • 

C_.cationfrom Profe'sor G Carey Fo.ter, B.A, 
F.R 8. (December 1870) 

My oI.s. of practIcal cheDllstry lD Umver$;ty College 
School began, I beheve, In February 1859 - ' 

The cour... of lostmctIon was of thlS kmd. At th. 
begmning of e ... h I .. son, .... h 'P .... of boys waa oupphed 
'W)th certam matel'lals and apparatus, and, as 800n 88 they 
were all m the" places, 1 des.rtbed, aa fully aa [ oould, the 
expenments I WIshed them to make, but mthout telling 
them what result to expect. When they had done thlS, I 
made them ex&IDlne, durmg the' same or the next lesson" the 
products of the operatIon. they had gone through The 
opera.tIons gn en at first were chosen 80 as ta give an Idea 
of the way 1D whIch chenucal ... tlon oocurs m a few typIcal 
...... , and "peolally 00 ... to make the boy •• ee that the 
elements WIth wluch they begen conld he traced through a 
whol. senes of changes, and could be !eCOvered Wlth thOU' 
ortglnal prop_os at the end Gradually I led them on to 
easy cases of quehtatIve analys18. 

Throughout the course 1 purposely avoIded the use of 
any text-book, as I .peOlally WlShed tbt the knowledge the 
hoya got m the class should he, ... fur ... I'oeethle, tho result 
of llIftr ""'" ob.ervattona and expenments. 

1 went abroad In tbe &ntomn of 1859,.0 that I had the 
01 .... ooly two terma 

I remember that I was well sailafied Wlth -the progress 
m&de by .everal of the boye, and that Dr Ruo.ell. who 
lucoeeded me, told me he found that they knew more 
than he expected they would have learned 10 the tune. 

Comm ...... _fr_ Dr. R ..... ll (D.....w.r 1870). 

I had ch"'1!8 of the class of prac1acal chenustry In Unl. 
vel'Slty College School th!ee years The class COD8lsted of , 

pa 
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"bout 20 boy.; It met for ono hour tmce "wook. The 
boys were erpeoted to hove attended or b. attonchng " 
course, also ((lven m the soboo!, of theorettcal chemtstry. 
and consequently to have some genera.J knowIodgo of tho 
BClence 

In my cl ... they began WIth the preparatIon of oxrgen, 
and sunple expe:t'lments tlIustrattng Its prop.rtIes, puttmg 
togeth .. for themselves the app .... tbs necessary From 
oxygen they went on to hydrOgen, and the other most 
Important non-metaJhc elements, expenmenttng WIth them 
and thOll" prinCIpal eompoundo. They were taught the re
_Ontl for the most common .... d., and the analysIS of 
solutIons eont&llllDg several "",ds 

A f.w of the Iioy. reID&IIled long enough, and were 
suffiCIently advanced to study the prope$es of the metals, 
and to anaIy .. a .olutton eontaunng .... do and b ...... but 
tlus w .. rather the exceptIOn than the rul •• 

The hoys W'lftl mterested m thOll" work, and behaved well; 
and my ImpressIon JS that, c01lll1donng the smB!l amount 
of tam. devoted to the subJect, the class WBB dOCldedly 
successful. 

S .. sion, 1859-60. 

&,,_er'. Report. 
Th ... xaminatIon of MI Sp.ncer's fifth class m llBtura.J 

pJulosophy W.a& short &lid ""y, but m my Judgment .. good 
and s.nllble on., Bullicllent to test the knowledg. of the 
bol", and not ""' hard ... to dJscourag. them. 
, The questIons were upon sp.emc graVltt .. , the pr .. ,ure 
of llwds, and the eonstructton of the ... pwnp and the 
barometer. Th. upper boy. chd thorougllly well. and 
rreveral others fairly well, 

( • ~ j' 
, Note. 

, The pn •• man of dlv16lon A" H ..\ Snnth. noll' of St. 
Bartholomew's, matriculated mnth m honours 

Th. first prlzemal) of diVISIon B ,A W. Harchug, gamed 
a medical exlnblttOJi st Umverslty Colleg. m 1867, &lid 
greduated as B.A., Lond., WIth ,. first class In mora! 
pbtlolophy. m the sam. year. 

MoE. 
Ai'ternoCD -

I'ertod. 

I I I 1. 2M. SF. 

Mr Spencer Applied IIUL-
thematlco. 

- - - - - -
Mr. Gill. . - . - " " " - - -

D.tto - - - - V'& VI> Vb Chemistry 
ChemIfItry(lect.) (exammauon ) 

, 

Ses .. on 1864-5. 
H.admaster's emden •• bVor. 8CMOls Inqlliry c."""" ...... 

3rd May, 1865. 

an 29.~~~;~a:.: :~W:Y,i~~aI SClOD? .. , do you ((lve 

~tlI you state of what descnptton 1-1 will take cbenus
try We have ~o class .. m chemt.try I 'Suppo.e 'We 
have as many as 60 boys learmng _che11l1Btry, learnmg d; 
theo~csll.1 firoti; but w. have a class of 24 boys leam. 
mg It pra.cttca.lly, and they have a Jaborstory of thOll" 
own, &lid do the thmgs as well ... talk about them They 
nlake the exp01'llllents under th. eye of thetr tea.eber I 
have reason to hehove that tbey beeom. fairly profiCIent. 
We lmut the amount We do not let them go far mto .t. 
We rather study" thorough knowledg. of the bttl. thO)' 
dcal WIth. They do get a practtca.lly nse£uJ knowledge of 
Dhemtstry. 

3041 What do you eonstder to he the prllCtteB! wlue 
pf the stud,. of phyS1CBl 8men .. for a general eol11!DCll'C1al 
educatton 7-If a subject Itke hotany IS mcluded. I should 
say It does but very little good mdeed 

ChemIStry for -mBtan .. 1-Well, there, I thmk there IS a 
proctteB! advantage in the study of even-" htt\e cbemtstry; 
d; I. 80 much eo"" .. ted WIth lJe All oW' manufaetures 
at the present day are beeommg BClOUtdic manufactnres. 

3053 At what age do your boys begm the study of 
phymcB! 8Clouee 1-Qur mle Us this, that tliey shall not eom
menee t~at atudy till they 'are thoroughly &CCj1I&IDwd wttb 

-
-

SesSIOn, 1862-3. 
Heodma8ter'8 &port. 

It was thought that to pI.... In ddfOl'8Dt honds the 
theorota08! motructton ond the practtcal lD.tructlon on 
chemtstry. was detnmentoJ. to 1I0Oci prog\'888 1 haw. 
therefore, entrusted all our chetlllcal cl ...... to Mr C H. 
Gill, as well as tho .. of natura.1 pbtloeophy, treated ex
penmentall;v. 

Dr. W t!liam.on b8&\'B testmtony that MI. Gt!I'. .u ...... 
m nnpartmg knowl.dg. of the elem.ntary pnnclpl •• of 
phySICS and chemlltry IS such .. he has seldom ... n 
equalled and scarcely ever surpassed I aleo that he iI a 
trUly achmrable worker at experunentB! operations. 

S .. slon, 1863-4. 
_ H.admast .. •• &port (NOlI 7, 1863). 

Mr. Gill. attend. from 2.15 to 4 tWIce a week, Mondays 
and FrIdoy. From 2 16 to 3 on Monday. h. mseta a 
double class of some 50 boys, and glv .. them a lecture on 
theorotacB! ch._try On Fridays. on. half of tin. c1 .... moet 
at the sam. tlDl8 for an .xammatton, eonducted m WrIting, 
and Mr Gill eml?loys an hour or to ont of lohool fune In the 
s.p .... te eorrection of th... ex........ The other half of 
Jus thearettcB! c\aas devote or WIll d.vota an hour on both 
Monday and Frldoy (from 3 to 4) to pr_ca1 chemtstry. 
1 have B&ld tDlll d.vote, be08u.e he IInds It dOlll'Ohle at 1lh. 
outest to ((lv. th ... boys an extra do •• , so to say, of th ....... 
tIcal chetmBtry, WIthout winch they O8n do but httle m 
~coJ. chemIStry. 

On Tu .. doy. and Thur.days the cl...... of nature! 
pbtlosophy meet, on. from 2.15 to 4. the oth.r from 3 to 
3 45. Tlie •• tw_Ias ... , each eons .. ttng of .ome 25 boys, 
stand on the 8&1DClleve1, and must not 6. consldersd... a 
senlor and JUwor" < 

In both clas .... whether for cbeIDtBtry or nstura.1 pbtlo. 
sophy, MI. Gill. tak •• for Ins gwdance the demands of the 
UnIVerSIty of London 

It must not be forgotten that o\er and above Mr. Gill's 
c1 ....... thers .. the class of mathemattcal phySlCB eonduotad 
by MI Sp.ncer, winch moots every on. of our four after· 
noons, from 1.30 to 2.15. 

I 
TTh. 

f I 3. 1. 2. 8. 

- - Appbed m ... 
themattos 

- - . - . V' &periman- VOExpenmsn-
taI:PhyBi ... tal:Phys.c •• 

V' l'ractlca1 
Chemmtry 

fra.cttODB, vulgar and dOCtmal, &lid that brtnga them np te 
the age 003 or 14. ' 

Do they begm th. study of chemIStry so early ... thot? 
-Somettmes, Th. young tnan I spoke of, Numa Hartog, 
dId 

Apart ftoqt the stmple ntility of BClence. what place do 
you as.tgn to BClence as an element of knowledge io. 
educational traunng 1-1 tlnnk that cbemtstry is .... lIy a 
very valuable tbmg for tratmng th. I'OIIB01Ilug powers 84 
well ... the powers of observatton, but the ..... onmg 
powers parttcularly As to hotany, .. generally taught, 
I look upon It .. a very lJIrge ugly .pel1mg book. 

s ..... n, 1864-li. 
Report of COUfICJ1' 

Of the mathematteal and phfBleal departments. the 
1'Clp01'ta are qmte favourable, .. pecially the class of ph)'8lCl 
conducted by MI Gill., winch appeers to be alike popuIat 
aud e1l'ecttve. 

SOISlOn, 1865-6. 
H~'Report. 

The ebarge of the highest c\aas in aatnrsl philosophy, 
VIZ that of applred msthemstlCO, bas boon entn16ted to 
Mr' J J Walker. a very dJSttngn.shed mathematical 
student of Trmlty College, Dublm, and the ""thor of some 



orlgmu.1 pop ... on apphed mathematICs, espl!Clolly one on 
the mterestmg oubJect of the secondary l'IWlbow formed by' 
.efleotton upon water 

Report of Fr .... h Comm ............ 
Ecole (SecondaIre) annex'e au Col!6ge de !'UmVerBlte. 

(VlSlood In Lent Term, 1866] 
C~ qm IlOU. a 10 plu •• urpns et ehann'., dan. Ilotre VlB100 

a I'ecole du College del'UruverJIltO,o'est l'ens01gnement de 
l'konoIOle pohtlque, qm 8'y donnwt &lors Nous nOllS 
dtffilona de oette promesse du prospectlUl; noua pell8lons 
que 1'&0000 de cotto .Clence, ouvert a d.. enfonts de 14 ou 
15 ""0, ela1t un peu prematur.. l'1ne lel"'n, moo en notre 
presence par M HOd&rSOD. * a cbsSlp6 nos preventIons, et-noUB 
a montre que, avec au tact um a beauconp de BavoU' et 
d'esprtt, un professeur pent InltIer tr~s-utdement aus: 
~eru.nts de 10 .Cl.nc. 'conomlqu. lee .nilmts m~m. d. 
cet Ag.. ' 

'!'rent ...... ~m. ",tent re\1IWl .. no 'lin ampluth_ltre. 
Le professeur fWalt non paa una l~on BUIVIe, tnalS una 
Plquante conver •• tIOIl, qu'li dJ1'lg ... t avec habilitO et .oute
Dalt avec une humour qu'on Billl'Blt pu appe1eJl l'espnt du 
bOD Benl. Des exemples famIhers l iles observatlons aUSSl 
amusu,ntes que Vl'&le8, exmta.Ient .. la f018 et d~S8.1eDt 
l'attentloD" Le maitre s'mterrompw.t sans cease par des 
questions &WlqUelles les Q~ves s'empreas&lent de repondre 
11 amen.,t de petite. contrav..... qu.'ll tIusalt dlSCUte\: 
1ODtrwctoU'ement, et dont 11 mettalt &UX VOIX 1& solutIon. 
rOUB ces Jeun8S VISages, tour-A-tour s6neux. et sourumtsjl 
italent .OUB I. oharm. u. la parole et ob6l .. a_t ~ toute. 
IBI unpulslODB. au IOrtIf de l.B.lel(on, noul a.voua conseille 
au PrlUClpal un nouveau genre de pumtaon pour lea Q~vea 
dont 11 .... ,t m'content, c'est de I .. pl'lver d'nne seance dn 
oour. d'6oonolllJe pohtlque. 

, '" W B Hodgson. LL.D, member of tho counoll of tho oollege. gave 
h1B tol'Viooa during thiB BGSIion in iwJf;ru.ctiDg provisianally the clasa ot 
looial801enoe U\ tho aohool 

Seulon 1866-'1. Statlstl .. of t!ul StatiBtlclof 
whole SchooL :rust ClaIlJ.' 

" 
, 

Average 
Number Number A~ Age at 

01 Classes Number close ot 
Subjool. 

01 Bo,s intowluch otBoys perWoek. Session. loa.rmug the Boys in the given to oaoh .... Olaa&. ... h Subjoot lbrmod. Subject. 

HO'DBs. Y. II 

Mathematum • I 
Pure - 177 11 10 6 15 10~ 

15 10 I Apphocl .10 I 10 8 
I 

,; 

Phy81cs . 69 I 17 Ii 15 
t 

9-

I 

CheDl18try, 
thsorellcal. 

61 I 9 II 16 0 

-

Chemimy, 
prIOIlcal. 

15 1 15 I 16 f 

I 

li1Df 

~ .. ., .. . 
Pa.mu lee classes de science dans "OOole, DOUS clterons 

celie de math6motlqu.. .pphqu'es, f&lto pM Ie prnfe ... Ul' 
Walk.. Vmgt eJev .. ela1ent presents 11 .'ag1I8&lt du 
centre de p .... ,on en h;rdraDbque. Le prof .. seur aV&lt mt 
.. figure au tableau, 10 demonstration n'et&lt, b,en entendu, 
que purement Q6ment8J.re.. Au mome.nt o'h nous aommes 
entr~, une dISCUSSIon anunle a'tftalt engagle entre lea Q~ves 
et Ie professeur POurquOl, d'abord, toutes lea presSlOns 
parttelles seralent-e1les reumes dans Ie centre de pressIon? 
C. centre, 00. .''&It-li dImS Ie rectangl.' 00. .eralt-ll daDO 
I. wngl., aveo I. b ... en b .. , ou b,en ronvera' 1 Tout 
0010 fOl'1IUlolt le BUJ.t d'un ~eu orolS. d. suppOSItions d. 10 
part de •• Ie ... , et d'obJectlon. d. I .. pllo'tt du professeur. 
D. cette f"l'on, Ull .~et mde pOUl' d.. enilmt. pl'Ol'lalt, 
80USJ.1a. forme d'une conversa.non fa.tDJlrere, una allure de-
plus mteressantes Lea eleves joua.Ient, pom atnSl dIre" 
aux ech ... avec 10 profess.ur 

Une autre clas •• , c.ll. de phYSlqU. exp6runentul., noUB. 
po.ru excellente '1''''' Ie cho", des expenences et pM l'hw,
lete que montrait Ie professenr, :M Gill, ~ f&.ll'e raIsoqner 
leo ~eves .ur I .. faIts. n tr&la1t, co Jour-la, de la 111JDlere, 
et le. to1ots fermes, li i'aJ.s8.1t i'O>"penence b,en COI1I1ue d .. 
=rom parobohquee PM quel moyen Ie feu ploc. dan.I'un 
des foyers oII1lII1&1t-lI un oombustlbl. plaoe doDO I'autre 1 
I.. ~eves •• .ont chorg.s de I'exphquer au prof •••• ur 
Lm, 11 ecout .. t, >l fOlgD8.1t 1'1p;11oranco, troUV&lt d.. ob
Jeo1aons, ~t petlt-a-p.tlt, un. ...eur apra. I'autre a .to 
ec..te., et finalem.nt un des Jennes auebtour. " ebt 10 dormer 
mot C'lt&,t Ie sy.teme de M Hodg.on et du profes.eur 
W &lker, transporte .ur un autre terr&ln. Du reste, dans 
cotto el .... nOU. avon" vn recu01lhr des redaotIons Bur 10 
le90n pre<;ldente. ' 

S •• slOn 1866-.7. 
Tbe follOWing d.te.ds ... peetlng the condItion of the 

menee closs.. .... extraoted from on. nf the teb1o& fur
mshed to the Schools Inqmry CoIDIl11l1.,0U, &Ild prmted 1D 
thOIr •• port. V ~L X., p 226. , 

Statusticsot 
Lowest Class. 

S_nl886-'1. 'lv,:.f Session l868-7~ 

I, · Number ~:e Work of Thll'dor clOleof Work of Tlurd or 
MIdsummer Term. of BoYR por Week Sesslon. Hlds1llDlD81'Term. 

In the gIven to 
Clasa. ~h 

Subjoot 

BO",," 'tIL 
Todhunters Conics, 

chaps 1-8, 5, 6, 9, 
Todhunter's TngQ.-

-
nometry', ohaps 1, 
3-6, 10, 13-15, 
Todhunter'. Bu-
chd, Xl ,1-21 , and 
abouc 150 doduc-
tlQDB Elementa 
of Statics and Dy-
DAmlC8, Hydr()o 23 6 158 E •• hel, books I,' ; 
8tatJ.C8, and Optics, - deductIons to irst 
Wlth the eonstl'Ue.. book, algebra. to 
Don and theory of snnple equatlons. 
the common IJl&oo 
clunes and lDlI1:1'D- I 

menta: lutrue-
tlon oInefly VI.8 
voce, Text-book, 
Galb1'81th and 
Haughton. 

I..ght and Rachant 5S Ii< 154 E1emonfB of hy_ 
Heat,8DdElemenfB _bca ane! 
of Acoustics J m- pneumatIcs, de-
structlon VlV& voo, termmabon oI'the 

_me gniVlty of 
8Ohds, hqwds, 

Preparation and pro- It 
ane! gases. 

51 157 Preparation and 
pertl .. of aome of propertl .. ."o .... 
the most OODmlon of the 'D0&m&-
metaIB and their talhe elements J 

OOlDpollllds • 1D- the oompounda 
BtrucUon Iml'l2 voce. formocl _ng 

themtelvea, their 
relat10ns by 

Preparatloll by the wmgh" 
bo)'lllheJDBel~ .. of . 
8lIIle of dle DOD-
melalho eiemenfB 
and th ... ...... 
polUlda, testlngfor 
common acnd&, 
smgle and nnz<d. 

P4 
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c __ trn. Mr. C. B. Gill, F.CB
(~1B70.) 

DurIn« \be Ii.... yean III winch I had cbarge of the 
au- of RpOl'DIlen1al BCl ....... 18&3-4 to 1867-8 melulln, 
ms&ructIon .... II'veu m th. foIIowtDg eubJ_:-

1. E~ CIwrWIry, teua'ht by m ..... of 1_ 
""th foil expenmootal aemoustratloue, monthly 
eDlIllIl&Iaons, w whIch meny numencal qumtlon, 
always found pJaco, and dazly ..... 1ton ex........ on 
the procodmg locture. 

There were two cIaseos far this .ubject, each DIOoting 
mce a week. In tbe firat, any boy _lung to commeoce 
the euhl~ mI8 ..... ved, proVIded h. bad a competent 
knOlVI.,.]ge of ... thmetlc; wlule to the ..... nd only thoae 
who had pnmouslr acqwred a firm gl'OIUId-WOl'k of chemI
cal lact:a, mther m the .. hool rtaell' or elsewbere, were 
adnutled. 

Moat of tile boya m the eeeond or aemor class. WIth a 
few of th .... from the JUDIor claea. also attended a class of 
practlcal chOlDlstry. wbleh met once a week for two honra. 
In thUl moot valuable claea, the boy. themBelvoa mdlVl
dually performed the .,mpler e>:penmoots of demo_on. 
BRd acqmred BR illSlght mto the method pursued In solvmg 
qUOInoos by mOlDB 01 experDDoot. 

2. E"P"'.....tal PAy""., taugbt In tbe nm. way aa 
",hemUlt1'f. and WIth ......ruI .xclUBlon of mathematI
cal formul., The snb)oets taken ..... :-

Elementary dyuemlC8 and statics, includlug bydrostatics 
and pneamatlca; 80 treated 88 to I.ad the boys to couetruot 
the formul8! relating to the .. mpler ...... for themael ... 
from the :results of expenments exhIbIted or descrIbed. 

Elements of heat, mcludmg the method for determmmg 
th. constants and caleulatloDl re\atlng to spemlie beat. &c. 

Elements of hgbt and radIant heat, wcludmg nature of 
hght, mmple \ewe governIng Its trenBlIIJlII1on, formation of 
lIIl11gea In p\ene and cnrved IlUl'rOra. Jefraet,on of hght, 
row of ...tiactIon. formation of nnageo' by leueOl, com
pound nature of hght, nature of 0010Ul'. &c 

Elements of 8Ound. and, when tim. could he found, lome 
,portlODl of electnClty and magnetism 

Thoae enbJoets ..... spread 0..,. two ,....... each boy 101-
lowmg them m the above order, and recelVlQg two leaao08 
of three quarters of an hoUl' weekly. 

My chOIce of eubJcetB """ governed by the reqwrements 
01 the Um ....... ty of London. 

The fOUl' penod. of three quartara of an hour each de
voted to 1eeturea. the bke tune given to expenmental ph)'8lCB, 
and the two hOUl'B for practical chOlDlstry. amoont to mght 
hours pel' week employed III 8Clence teachmg 

The effect of the etudy of .. tence D1 each y_ or even 
1fl any number of y ..... admlt. of no enot m ........... ent' 
It moot he sought In the oapalnhtIes of th. boys eo pre
pared. Aft that I can add 00 tina pOlQt 18 that many boya 
from my claeaea have BlDCO elected to make 8CIOIICO a W'e 
calhng. and that no wCOD8lderable number have aclueved 
Um ...... ty dumnctlon. 

APPENDIX TO PART I. 

c~ StlJtimcal Tahr.., ~ by .......,..t.1IfIIl 
,00000lmuJtrqu. 

TABLII No. I. 

I. ifppMJ Mat"-atru. 

The class of applm mathematlca dates from I~. 
.... d _ for tmee yean under Mr. W. Wnght, B.A., 
former echo1er of Tmuty College. C4unbndge, aftenraIda 
~r;;!!i and h~ of the CoIcbeater Grammar 

Mr. Wnght""" followed by the I.lev. Wm. Cook, M-A., 
of Tnmty CoDege, 1Ambndge, who had charge of the cIau 
f'l22yean. 

From AprillB60 to the end .., the aeasion, the claea _ 
condneted by Dr. T AIcher Hlrat (altanrard. F R.S., and 
prof ..... IJIlCCeBIIVOIy of mathematlcel pbyB1C8, ... d of pure 
mathem&tlce m UnIversIty College). who contmned m \be 
schoo! lor the foUl' followUrg ......,.,. as pnDC1p&lmaaterm 
puremathema&lce. 

From 1800-1 to 1864-li.mel_ .... the teaching 01 appbed 
math_._ .... m the hBDds of Mr J A. S~. &A.. Lou_. aad Matbemalocel UDIWOrIIrty ExJul,,_. 

• Mr. I I Wlllker. M.A.. of Trinity Co1lqe. Dublm, 
Bnec.eded Mr Spencer m _on 186lHi. 

The foDCIWUIg kn-booka h..... been DICd m au .... • 
oioa_ 

(I l Wbewell'." Meclwucal Enclul." 
(2 Snowball'. « MechllUlC8 ,. 
(3) (ll'SO-l to 18M-6) Newtb· ... Elements of Me-

chanica and HydroetatI""l 
(4.) (I85H to 1864..0) Newtb·." Mecham ... " 
(5) (1862-.11 to 1866-7) ~br8lth·." Optlca Q 

(6) (1861>-6. 1866-7) GalbraIth aud Haughton'. 
" MechanlCl " and " Hrdroet&hca. U 

The book now aanetloned, though th. inriructlOD" pnn
Clpally orel, UI: 

(7.) Newtb' ... First Book of NatnraI Phdosophy." 

2. B"I'6NfJfI!tItal Pky_. 

It is not eleer whetber, under Mr. Wngbt, there was &DT 
expemnental teacbmg in the IJ:tIh class of nalurai phi
losophy. or not 

·rh. ouly claaaea whleb w .... undoubtedlr, upenmental. 
up to Ih. cloee of 1838-9, conBUlted ooley of hoyt who 
did not I ...... Greek. 

In the followmg ..... on. Mr. Cook'. aecood y .... natltral 
philosopny ceaaed~ to he a mere alternall" fe. Greek. and 
became an mtegral, tbougb Dot a compulaory. part of Ih. 
cumculum. 

For two or tImoe ..... 008 at tho least. Mr Cook gan 
one thIPd ouly of Ius 8I:tth eI ... •• tllne to apph.d math.
matl08 (I'IS~ It bOUl'B per week). wlulBt two-tblld ...... 
devoted to expenmental teachmg. Dormg that tIm •• 
although tb. mathematical and expenmenlol dm.,oDl of 
the claea oons.stcd of th. nm. <II very Dearly th. aame 
boya, they ..... exammed as wmnet claaaea and ..... ved 
for each branch separately pnaea and" honourable men
ilona." 

All the boys wbo. in Inbaequent years, came up to the 
8I:tth claa.. had already gone thrOugb an expenmental 
course. the proportion of tIme 1!'V8D by Mr. Cook to ex
penmental teacbmg m that claaa was very much reduced. 

, In 185H only one leuou per week """ 10 beatowed 
Aooordmgly. In moot ,....... th. two enbjoets ..... no 
longer eepanted m Mr. Cook', e:tI1llllD&t\ODI. and p..-

::k: U:b!':.".r,::"",~ :::'::::-:"::bl:!d. agL7"ci:.~ 
.... foDowed m IbIB practice nnt<! 1B63-4 by Mr. Spenoer. 

By the IIde of th. 'IXth cIaso, In must; y .... , ron a 
Jower 8I:ttb. CODBIBtIng of boy. of the same atanwng, but of 
mfen .. attammenta. ThUl eM "'88 conducted for many 
years by Mr. S:rencer, and .... purely experImenta1. 

The fifth an foUl'th o1aa ... of natural phIloaophJ were 
bkOWlBO under the charge of Mr Cook and Mr. Spencer. 
Between the ,..... 18J8 and 1844, Mr. J H. W.batar. B.A. 
(now M.D.) of Joens Collejre, C4unbndge, and the Rev. F 
W. El!UI, M A~ of Tnmty College. Cambndge (afterward. 
cbap1em m Bonsai), ......... v.ly &B8IIted m ih. teacbmg, 

The foDowmg 18 tho lUIt of kn-boob arranged In 
chronologu:al order ,-

(I.) The Useful Ka"'~1 S ....... Introduetlon to 
Natura! PluI08Opby" contem~1' 

(2) Webster' ... ElemOnts of 
PhfllCIJu 

(3.) CarPenter'. .. Na 
Pliilosoph1 for Begm-
ner&" OOJriempcd'8J1eOUll, .. 

(4.) Carpenter'1 "Meek ..... ca1 
Philosophy" 

(6) (1847-8 to ISDl-l!) Peschel', "l'hyw!cs," Vol. I. 
(6.) (l852-.'J to 1855-6) Lardner'. U FIrBt eo- of 

Natura! PluIoaopby .. (Mecbomco, Hydroetatu:o, 
Sotmd.Opt.Jcs). , 

(7.) (IB5a-I) L8<dner'. * Second Conroe" (Eleetneaty. 
Heat. MognetI81D). 

(8) 1856-7) LardDer'a" MechaDIca." 
(9) 1851-8) Lardner'," EIecInerty." 
(10) Wdner', U Steam Engme." ~ 
(ll.) (ISD7-8 to 1862-3) lArdner". "Natura! I'ha

pby for Schoo\a." 
The ........ claaeea ..... remodeIJed m 1863-4 .... d _ 

then placed under the charge at Mr. C. Houghton Gill, 
F C.s, who baa ......, pnbluhed a ten-book eutIded 
"Cbenustry for ScbeoIa. a 

On Mr. Gill'. ~ at \be oJ.. of 1867-8. \be 
_ .- of -...I philoaoph1 _ ...........t to M~. 
Walker, who a\readJ pre ...-... m appbed math ... 
_. and the jww>r "'- (cbemJcaI ph,....) to Mr. T. 
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A. Onne, F.C S., who.e recently pubhshed "Introducfaon 
to the SCIence of Hest" IS In n •• as text-book. 

3. A.t""!""'Y. 

• 'rhe class of &ltronomy W&I formed in 186&-7, on Mr. 
Walker's suggestlon, and am .. the begmmng of the fo .... 
lowmg ,,"'Oil hes been conducted by hun. Dunng the 
tlrst year It W&l taken proVISIOnally by other masters. 

4. Chemllt",. 

The ftrst matriculation emmmation of the London Urn-
verslty, In wluch chennstry h ... been from the first one of 
the compulsory subJects, w ... held In October 1838, and, 
probably With & View to dJrect prep&r&t1on for future ""
anunatlono, a cl .... of chennstry W&I formed In Umver.,ty 
College School 1D 1839-40. The c!&as W&I under Mr 
Cook'. care Dr. ReId's "ChemIstry" waa used as text
book, and experunents were performed WIth apparatus fur
DIshed by the oollege. 

The subJect w ... , however, dIScontinued untll 1847-8, 
when a cl&e. was formed under Mr. Spenoer's charge. In 
the folloWlDg yesr Fawnes' "ChemIStry" (2nd edItion) 
WB8 mtroduced B8 text-book, and oontlnued In USe untll 
the end of 1862-3. 

The earhest date at winch ~oys began to II1&tncul&te 

from the achool itself, Without passmg into the oollege, ..... 
July 1847. 

l'he theoretreal Ul8trucf.Jon In chemistry remamed In M •• 

~!:'.i...~~ 18':.£'· r':"~ar::~:'ti.~~~ 
cl&e ... and the practIcal cl&es heve beeo under the sanlO 
master, for the m.t live )Teers under Mr Gill, and for the 
last two yeers under Mr Onne, and the teaebmg h&l been 
mamly oral. In mdlVldual ...... , the text-booke of l'Io-
f ... o. W Uhamson or Prof ... or Roseoe were sometImes 
recommended. and, om .. the dote of th ... !<8J>OctIve pub
heanon, Ba.rft". "IntroductIon to SmentIfic Chenustry" 
and Gill'. "ChODllBtry for Schools" have been In more 
general use, the former for the JUnIOr, and the latter for the 
somor cl&es. 

5. Pr""RcGl Ch_.If7J. 
A class of precttcal chenustry was fonned for the first 

time In Lent Term, 1859, under Mr G. Carey Foster, I 
B A. Lond, now F.R.S, and Prof ..... of PhymCB In 
Umverstty College. 

He ws.o suooeeded In the followmg 8OS81on by Dr 
Russe!l, now Lecturer on Cheuustry and Pmcttca\ 
Chenustry at St. Bartholomew's, who taught the class for' 
three years 

Mr. Gill had the care of the class durmg the ..., follow
mg _ous, and for the last two sessions It hes been In the 
handa of Mr, Orme. 

TABLE No. I. 

Apphed Experunental AaIzonomy. Expenmental EJ:penmental 
Natora1 Philosophy Mathematl ... Phym ... Ph,., ... Phymco. 

Clssses. No. of 
Classes or ClsssVI. Class VI. Class V. ClsssV. Class IV. DtV1B1onaof 
Classes. 

I I I I Sculoa. A. B. A- B. A- B. A. lL A- B. 

1882 
1832-8 
1888-4 ....:. 1834-11 
1885-6 2 8 8 
1886-7 I , , " 1837-8 8 7 5 8 
1888-9 8 " 3 " 1881140 " 11 5 9 8 
1840-1 4 " 3 , 5 
1841-11 8 8 5 " U4l1-8 5 5 II 5+1 8 
1848-4 5 7 7 ''''12+8 
1844-5 , 8 8 7+8 
184G-6 " 8 , 18+, 
1846-7. 8 " • I 
1847-8 • 5 5 8+11 
1848-9 5 8 8 9+8+6 
184l1-80 5 , • 5+3 8 
1850-1 6 , 4+8 8+6 
1851·. a • 2+10 7+8 
185l1-8 5 9 9+10 7+5 
1858-4 5 a 6,+9 8+8 
1854-11 a 2 1+11 3+7 
18511-6 a 5 5+11 I+li 
18511-7 6 9 9+10 2 I 
1857-8 a 7 7+11 9 10 
1858-9 5 9 9+12 II 5 
18511-60 5 9 8+9 11 6 
1860-1 " 7 7 6 5 
1861-11 • • " 6+9 
186l1-8 , 6 6 9+5 
1888-4 8 " h' 11 
1884-1 8 S 7 10 
18611-8 ." S II 10 10 
18611-7 • 10 6 17 , 16 " 51 11 
1867-8 a 9+10 6+' 14 7 15 8 46 8 
1868-9 " II • 18 6 9 It !II 8 
lS6Q..70 - " 10 • 81 10 I. I 1IO .. 

Q 
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I ,I, . , T"'D ... No.l~ 

1'lacIIcaJ. Tbeom!coIt Thou_cal. Theorelieal. 
ChemulIrT CIasae& No. of 

ClauVL ClauVL ClauV. C ......... Cluatv. 
Dl'VlBlOD&of 

CIau ... 
SeuioD. A- B. A. B. A. B. A. B. 

18&i 
1831-8 .-
1838-4 
1834-11 ~ 

1885-6 
,-

1838-7 -" 1887-8 
18SII--t 
1889-40 - 6 
1840-1 
un ... 
1841-8 ..J. 

1843-4 
1844-6 
1845-6 -'" 
1848-7 
1847-8 L 18 
18_ 1I 10 8 
1849_50 - 1I ;0- f " 6 
1850--1 , - ~ 11 7 
1851-2 I 8 7 
1851-8 II 10 6 
1858-4 1I 8 8 
1854-5 1I .... '. :+-. 18 10 
1855-6 I 14 9 
1858-7 - ~ ~ "-~~-"""" 

____ 2 __ 
-~--

__ u _ _..15-. 
1857-8 ; ! " '-y 18 110 8 
1868-9r • .. I j ~ ,15 l'O '6 
1859-60 ~ >.' 8'1<11 10 ,G 
1860-1 $ 1+7 7 6 a 
1861>-11 -, . : , -'- ·1+5 , 4 t ft +6 
1861-8 " 9+4 
1868-4 8 8 rH 'IS 
1864-6 -J 8 ..... 8 & • ,9 
1865-6 8 5 6 '10 ,. 

~~:~=-! ' .' S 15 ,-, ~ 8 3 55 Jl ' '-II 17 14 6 49._ J15 
1868-9 ; 9 4 16 11 87 ,9 
1869-71\ 16 8 ~6 7 41 ,17 

The A. col1llDli gl'" \he number de ooys m _h 01 ... at the end of \he _ at ,Inch bIDe the prmcipal eumlnallOlllake. 
place, I _ '." ',' " , 

The B column giv .. the numb ... of boys m eacl\ claSs who in each year obtamed prUeti or honolll'Able meollOlll on the aggrtgatB 
reaulto of the three termmal """"""abODl., • I 

Generally speakIng, It .. _essary ~o oblan! at least half the ma:nmnm of marks, 1D order to he eolillec1 to a "meollcm. • 
The 8/"""'4 are left blaIlh where t1jere 111110 exact wformallol1 .. to l1~ers., - . ' 

" , TABLE No. II. i 

Showmg the ~u.n'BD of' Fo~ ...... PUPILS ,of UNtv';"SITY COLLBGB SCHOOL, to Whom Jl1'I'" have been 
awarded in the Natoral Phdosophy CIaos .. , and gold -or mlver medals m the Ch_1rf clauea, of Umverslty 
College, In each year IIlnce 1836 ,- I . , ' 

1886-1 
1831-8 
1838-9 
1839-40 

, 1840--1 
1841-2 
1841-8 1-

1648-4 
1844-5 .-

I 1845-6 
1846-1 
1847-8 

! 18f8-g 
1849-60 1 
18&o-l 
1861~ 
185~ 
1858-4 
1854-6 
1855-6 
1856-1 
1857-11 

, I I - " 

lbtr. ',' I Senior 
Olao& 

.... ' 
1, 

~ -I 1 
I 

21 8 
I 
1. 

1 1 
2' 1I 
1\ 

'1 -, 
l' ,I 
l' -, 
-i +-

II 

2 

= j Pbymea.. 

-,I 
1 
2 

,r-

""" 

0!JemImr. 

Gold -

2 

I 

-1 
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TABLE ~o, H,-conllnued 

_ion. 

1858-9 - - - - » - - -
1859-60 - - -, - » 3 8 -1860_1 · - I - » » ~ - -18&1-2 - - I -, 1 1 1 - -
18&2-8 1 · - I -' 1 1 1 1 1 -
18684 0 - I 1, - 1 1, - 1 
1864-5 - 1- - 1 2 - 1 -
1865-6 - 0 - 1 » 1 - -
1866-7 · - I " 

- - 3 - 1 -
1867-8 - - I """'1 '1 - - - -
1868-9 - - I '- - - 1 - -
1689-70 - 0 - - 1 1 -

, I 

ill 
Th. results of the teachmg m UmvOlSIty Colleg. School 

.... naturally beet .een 10 the 1I1lCC08. of ,Its pupil. In the 
college to winch It 18 attacbed, and fa. wlnoh. 10 accord
anc. With the IntentIOn of Its foundOlS, It acts ... a 

, pnz .. obtamed b;r former puplla of the .ohoolm the .Cl8Ilce 
class .. of UmvOlSlty College 

nursery ... 
Th. ahov. table baa, therefore, been drawn up for the pur

po.eofshowwg (With approXimate accuracy) th.,numb.r of 

Of certmcatea. 88 dlBtmgw.hed from pllZ .. , corre.pond. 
ing lXl pnncigle to the II' honourable mentions" 01' U com
mendatlons' of the .chool pllZ. hats, no aocount has been 
tak.n. 

TABLE No. III. 
I • 

The follOWIng table oontOln •• in it. first column, the name The proportion dunng the p .. t sev.n years has been 
of e"""l' boy who, WIthm the .even y ...... , 1863-4, 1869-70.. three cl ..... and four pnzes to .even boy. , 
oblMned .. plIzelO any on. of the four .emor .Ol~nce clas ... , - The cum.ulum of the upper school (as dlBtmgu18hed 
"'z., apphed mathematics (A M), semor expenm.ntal from tho JUDlor .chool or clBB ••• for beglnners) extend. 
natl1l'lll plulo.ophy (E P), .emor theoretlCo.! oh.llll8try over IIlX (or •• ven) ... Slona or years. and I. adapted to 
(C), or prao1aoal chemlBtry (P.C.). , prepare boys b;r the end of the .... ,on m winch they com. 

• The .econd oolumn gives the ... ,lbn. ana the tlurd plete the .. 8lXter.nth year, for p.,8lUg the mammllatlon 
oolumn the cl.,. or clBBs .. 10 whloh the .Old PXlze or p..... .xamma1a.on of the Umverslty bf London and entennlf .. 
were obtOln.d. • atudents of Umveruty College 

The fourthoolumn ,pOOlO .. th.V8llOu8 edchtlOnal.ubJoots . • .' 
lU wluoh I pnzes (If oommendataons " or "honourable The present number of puplls in the school IS (Dec 
m.n1aona" not helOg taken lOto account) were won by the 1870) 442. [mereased to 500, F.h 1871] 
Ism. boy 10 the aom .... "on.' Th. object of tins table 18 to ahow that amenc. teachmg 

l'he fifth column gives the sum total of the pnzes form. en mtel!ral and not en inCidental part of the sohool 
.,btam.d cumculum; that the boy. who chs1angw.h th.m,elves 10 

The 8lXth .olumn .hows the College end Umv.rSlty the smonee clBB ... do not form a " • .,te." or devote them
dl81ano1aon. sublequent1t gamed. mcluWng the London 801_ to a apema.hty; that the foremost place m the .Clence 
rna.trlCmlatlon -If honoUl'8,' wluch, In some mltancea, pre-. classes lB sought for WIth the same interest and eagerness 
.. d.d by a few w.ek. the WInDing of the .ohool pm.. which attend the .truggl. for correspondmg Wstmo1aon 

To explom the 8lgnlficance of the 'tabl., It must be 10 the traditional and more generally estab4.hed subJ.ete 
stated that, 10 Umvemty Colleg. Sohool, (I) the number of of aohool.ducatlon, and that sucoess 10 the latter "p .... 
subjects taught I. unusually great; (2) the boys are classed moted rather than repr .... d by umultaneous attention to 
separately and 10dlVldually for each subj.ct, end (3) pnzes the former. 
are given yearly 10 eaoh class 

1 I 8 , , 

~ 
8 , 

I 

Date of B~~_ Other 1'rIIea o_1n tbe ..... 
College and UnIY ....... hono"", 

Name. BctOD08 S-On. [I!a_=HJ~t'.:.i'mtho UD!venity 
Pr!e. .!:'a 

AlIdnson, B. W - 1865-t1 P.c. . - 0 - 0 0 - I Matrioulated 1867 from sohool. pruesln 
Umvemty College, Royal Entran ... 
exlub.bon (1868). and BovaI Scholar-
oIup (1870) m Royal School of Mmeo. 

BolI,WW.B. - 1866-7 A.M. " - Grecl8D Instory, mathema.uCl, • Matnculated 1867 from sohoo1. Mathema-
cheuucai. phymos bcal Entrance exlublbon m Umv .... ty 

College (1867), 81ld Mathematical 
Scholanlup (1869). B.A. (1869) WIth 
IIrat clBB. m 10flIC. Entrance Scholar-
oIup (1869) at Tnmty Colloga, Cam-
bndge 

Bishop, W IS. - 1869-70 Pc. - - Bom81lIustorJ - - S (Stdl m sohool ) 

JIndae-, B. J. - 1864,-11 P.C. 0 0 Book.Jteepmg, perspecIlve - 8 (In busmeoa.) 

Br1<\ .... J.- - 1867-8 A.M. - 0 

Gl'OOl8D 1ustorJ. __ 01 - 8 ~c:uIated 1869 from UDlverstty Co\. 

Cmnbsrbaloh, C W. \868-4 A.M. - . GNek, Enghab poem - - 8 Matneulated 1868 (pmate -1). 

Dale.a 11'. - 1865-t1 A. M.. BoP. - Engbsb_y.IIOOlal ......... ~ 6 (In Canada.) - 1Il1Btr1, ch .... 
Emanuel,lll J. - 1866-7 A. M., III P andC. I!'reuoh. German, EDfbsl!. Eng6sb 9 Prues m Uonemty College, main ..... 

..... y. math_os, - Iated 1868. IllDd m ha"""", 
plulosoph;r (DO"'). 

\ '_ .... Q'2 
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TABLB No.III-<>l>lllituled. 

a ______ II ___________ • __________ I~·~ 

Dote 01 
Be ...... 
P ...... 

J!'ranklaad, F W - 1867-8 Eo P. -

D,tto - 1868-9 A JI(. BDd C. 

Garh~G. 

Goodall, F T. 

Ooalett.,M W. 

D,tto 

- 1867-8 P. C. 

- 1863-4 

- 1863-4 

- 1884-5 

A.M, 

C •• 

E-

Gnenlie\d, J H. - \869_70 E. P. 

lUggw,A. H. - 1864-6 A.M. 

- '1867-8 E. P. 

• a_k, Latm, GrecIan hl8lury, 
Uoman hllltory, math ..... tl ... 

_ Ckenufltry • • • 

_ French, French _y, Engbsh, 
mathematlca, natural pluIollO
phy, natural p1n1osophy (1lOtIS), 
anthmetJ.e. 

- Roman hlllfOry, geography. ma
thematics. 

Natural phdosophy (notel) 

• But lor abaeDoe from chief en.
mlD&tlon. through J.lJneu, would 
most probably have been firBt m 
flevera! clasaea. 

• Euglish. Jon .. ,J J. 

Jon.,D .. - 1867-8 c.. - 7 Eughah, BoDWJ Justory, astr0-

Keeel, E.A. 
nomy 

- 1869-70 AM., C. and P. C. Lau, Engbsh Iustory. • 

Xennck, G.B. • 1665-6 P. C. 

Levenon, B. J. 

Le_JJ. 

Lodcbg .. ,c. 
Lynch,E.M. 

Maond .. ,E W 

Matrhead, A. 

Oaler, SF. 

Pyke, L. E. 

Pyke, M.l 

RlC:katds, F 

Bob .. n, W. H. 

Scholl, B F 

Se,.e11,E :r 

s,m .. ,E.B 

- 1869-70 A M. 

• 186&-9 A. M 

- 1863-4 p. aad P C. 

• 1867-8 AM. 

• 1865-6 E l' • 

• 1864-5 A. M. aad C 

• 1865-6 E P. • 

- 1868-9 P. C. 

• 1869-70 E. P. 

- 1868-4 AM. • 

.. 1865-.6 AM.aadC. 

- 1868-4 c.. 
• 1867-3 AM· 

- 1865-6 .A M. -

- 1866-7 E P BDd 1'. C. 

1'&y101', A. - 1863-4 P. C. 

ThompsOo, J. W. - 1888-l1 E. P. 

Voelcker, G. B. - 186&-70 C. 

W~l!'.B. - 186&-70 A.)I. 

- ChOllllSlry 

• Groek. French, readtng, msthe
mabel, matrumla.tJ,on mathe
mattes, an&hmebc. 

_ Germaa, Engbsh hllltory -

• Mathematlcs, natural phdoinphy 

_ Greek, Latut, mathlllllllollco • 

• LatIn, French Eturbsh Iustory, 
matbematJA, aJ'JfbmetJc. 

- Math_ce, chcmlBll')' (notell), 
anihmebc. 

• Greek, LattD. mathematlCll, boolt· 
keeping. 

_ Latm, Eugbsh hllltory, mathem&-
tlCI, cheu. r 

• German· - - -

~ G<!ography, mathemattcs, clraw
mg, perspecb. ... e. 

- Letm, mathemaUeo • • 

7

'} MathematiOllI EulTanceexbibl.ion in Uni. 
1"8lIrtyCoJlep J869t matnonJaJed 1810, 
leOond m honottl'l WIth Uolgellity 
~~~:). (mamoullllad at e .. bell_ 

I Hatriculaled 1869 (January) froID oobool 

8 Gold BDd all .... medals, and lIcholnrsb,p 
mlloyal Acsdomy, \86B. _ 

~} • (In bllBineo •• ) 

, 
Ii 

I 

7 

8 

, 
4 

6 

5 

I 

J 

2 

6 

6 

J 

5 

3 

I 

.. 

1lfatrlculalad 1810 In>m IOhool, 85th III 
hououra. 

Matrlcalated 1867 In>m UnI .... lty Col. 
lege Cal ..,.11 .. 1 ,GIlI,bJ. nge), 6 ... la 
hnnoUl'll WIth UnlYel'l!llty exbtbttinD 
olBll81ca1 aDd methemattcalICbolarwh.P; 
1D Univmtty Colle.IJ'"1881, illlt en_ 
Iran .. "'hol .... lup a. Balkol College, 
O"<ford, 186S, lint B.A. Londo. 1869, 
Wl.h UDivo .. l.y scbolarwlup ,. LaIlD. 

Matriculated 1869 In>m UniT ..... t)' CoI
l_ 

Matnc:n1ated t869 In>m Ichool, 16.h In 
honour. and U w~ of. pnte/' 

lIrfetn.nlalad 1870 from school, 11th ill 
M!=C=ted~~~~orth1 of. pnn." 

Entrance mstbemat.ll!8l uhlbluOD In Un\. 
....... '1 College 1870. [Ma1n .. ~ 
J .... 1871 flom .chool, firBt m hon01l11l 
Wltb UUl ....... ' Exlnbll!on ] 

Matriculated 1869 from school, third In 
honan .. Wlth Umv ..... ty ... h!IuIlOD. 

(In b1WJlelO.) 

Matnoulalad 1868 from IOb001, 10th III 
hODoun, ......... cl ... ieal exlubJtl"" In 
UnI.emty College 1868, aad lCholar
slup 1870. 

MsInc:n1ated 186~ In>m lIchooL 

PrizM ill Unlvero!ty CoDege 18117, B Be. 
London 1869, ",th lint cJass III che
mistry. 

l!'mIt B Se. Lonion 1869. 

Matnc:n1ated lS6D In>m """"'~ 10th III 
1zozwant, and •• wG!'thy of • prize." 

Matncu~ 1869 In>m """"'L 
l'l'lze in Umvemty: Callos. 1866, matri

oulated 1866 
Mstrieu1ated 186& hom lChooI. a .. t III 
ho_ Wlth UJlIYOJIlt)' uhlbtltan. 

~ 1870 fro .. 1chooI. UtI& fa -MsInenlated 1870 from oebooL 



APPENDIX TO SIXT!i REPORT. 

REPORT.-PART n. 
..4 •• ount of Ihe pr ..... t ""tmgemmi' for 8 ....... teach"'ll'" 

U ....... ,.,y College School. 

MIChaelm .. Tmn, 1870. 

Condit ..... of ..4dmu ...... -t. 
Boy. who have reeched the llfth cIas. of anthmmo 

(below whIch otandard they are chsqwililled) are reqUll't'd to 
enter on the first year's C01U80 of SOlonoe. unlea. theIr parenu 
object 

The pnnted programme of the work of the anthmetJo 
.1 ..... WIll show what degree of anthmetJcal proticIency 18 

imphed * 
A few boys. though quabfied accorchng ftl the &nth

metIcal otandard. are kept back for a year or 00. m con. 
sequence of belDg consIdered too young. 

A few parcnu objOCt. eIther on the ground of general 
mdrlference to ... ence teachlDg. or becau •• they thmk It 
unawtable for th ... own .ons. but the number of obJeetIons '8 very ome.\l. 

Boys who are proved. by th... want of ........ at th. 
monthly ex&lIl1llataons or otherm.e. to b6 takmg no Inter .. t 
In the Ictenoa classes, and to be makmg no progress, are 
removed from them B8 BOon as there a.ppeaftl no reasona.ble 
bope of th ... contlDulDg to attend WIth proll" 

In the p .... nt .... Ion. 1870-1. the backward boy. of the 
clase .. of cheImBtry and ohemlcal phySIC. WIll be fonned. 
at the commencement of the aeoond term, mto aJ.sepa.:rate 
em.... tor II object It lessons (meeting tmce 1l week only, 
11 hour.). 80 .. to leave the more advanced b<>ys WIthout 
impechment to their IlIore rapId progreso. 

Th. complete .Clence <>ourso ccmpn... normally three 
yearl. ' 

FJrlJt Year. 

'Throe hour. per week.) 

JUDIOI' cl&89 of chetmstry, two lessoDs. 
Cl ... of chClI1Jcal phY.I". two I .... n. 

Boy. who are prepannl( for matnculatlOn m the Uni
ver81ty of Londou at the end of the current seallOD, but 
who are not suffiCIently advanced fOl" the seDlor clB88 of 
ohomJOtry. are allowed exceptIonally to attend the c1 ... of 
practIcal ohl!llU.try ID the.. lIrat year Theee boy, are 
ne.e •• anI,y not under 15 year. of age. 

Second Year. 

(SIl< hours per week) 

Clea. of experImental natural philo.ophy. two leotures 
and two UCl'ClSB lessobs. l.'lme, three hours. 

SeDior class of chemIStry, _0 lessons per wMk in 
theoretIcal chemlBtry. and on. I ... on of an hour and a halt 
1ft practIcal ohenuatry. Time. three houra. 

ThIrd Year. 

(SIl< houra per week.) 

Clasa of apphed Inathematl08. four lea80lIS. Time. three 
houre 
th~~r:" of theoretical and practIoel ohenuatry. TIme. 

The .. oond and thIrd years' oouraoa. though kept WatlDct 
wh... age pomula. are In prectIce .ometIm .. compreseed 
IDto on. year. In tlu. .... th. tIme d.voted to Belenoe 
I .... n ... DIDe hoUl'll per week. 

The 01 ... of ..tronomy 10 an "obJot d. I""." attachon 
to th. .econd year'. courao. but not formtng an essentIal 
part oflt. 

The cl ... ot apphed mathematlco Dumhore at the present 
tIm. (December 1870) II boy.: the .enlO, theorel1ca1 
chelDlcal oleaa, 14 boys. th. practIcal chenuatry oleaa. th. 
wo. number, plUI 3 boys out of tha JUDIor theoretical 
01.... tho 8Otronomy c1ass, 1I boys; and the oleaa of 
Dh_caI phym08 and cheImBtry. 78 boys. to be reduoed 
.tt.t Cbruitmas to about 40. 

C __ fromJ.J'WoU, .... MA. (D.c. 1870). 

On Mr. Gill'" reSIgnation of Ius CODDOXlon WIth 'Um
veralty College School at tho end of the 8088100. 1867-8, 
the matrnctlon of the expenmental c1aa. m the elements of 
moohanwal BOIOnce. m the outlm .. of the thoones of .ound 
and \If{ht. and In the elemenu of piane OptICB w.. en
tro.ted to me. .pemally WIth th. VIew of makml! thl' .1.... whIch would normally b. the .acond year's ID the 
complete • .,ence cour .. of UnIVerSIty College School. a 
preparatIon for the matnculetlon exammataon of London 
UnIverSIty m natural plulosophy. and for the cia .. of 
apphed mathematIOB fonnwg the third year'S work In our 
SCIence courae 

In the current ..... on. 1870-1. two 1._ In each 
week.,., gIVen of an exolUBIvel)" expenmental cbaracter. for 
the purpo.e of eatabhahmg fundamental phy.,callawl. and 
tb. propertI.. of the SImpl. machines and Instruments; 
wlule two other" exercme lessons" are given m an Oldl" 
'"!'1 .choolroom, away from apparatus and models, m 
which tho boya are practIaod m easy deductIons from the 
fundamental pnnClples estabhabed m tho' expenmental 
lectures. and In the solutIon of such questIons.. usually 
form a bart of an exammatlon in ~he elements of natural 
philosoPhY· ' 

The extent to wluch the .ubJects taught arc camed. and 
the order m whIch they ... taken up. WIll be best gathered 
from the pnntad programme of tho course •• 

For the work of the olea. of apph.d mathematIOB. I refer 
aIao to the pnnted programme t 

At the commencement of •• S81011 1866-7. a cl... of 
elem\IDtary astronomy WllB formed. of whIch I have had 
charge. ft has been composed each ... 81on of tho.e boys 
who had preVIously made .ome progreso ID the elomenu of 
geometry. and who could find tIme for the .ubJect dormg 
thellicliool coune lD consequence Of not bemg, aa a general 
rule. (.ubJect to exceptIons). mtended for a UDIVcrsI!y cereer. 

Two lectures weekly are gtven. a I'art of e .. h bemg 
devoted to descrIptIve astronomy and star I ... on •• the 
con.t.llatIons most oasU'l obaerved 1ft the early Dljlht .t 
the partloniar ..... n 0 the year boml( .ketched. and 
dIrectIon. gtven by winch the boys may be _bled to 

=ra~e o~:'::r:'~=c:: ~~':r!':u:~:f thO: 1:-: 
,. devoted to tbe elements of .phencal .. tronomy WIth 
8umples drawn :from observatIons supposed to be made OD 
the mendlan (.0 .. to obVIate aDyneed for the employment 
of Ingonometry). to the explanstIon of .,dereal. apparent. 
and mean 8018.l' tune, and the seasons; to the oulilnes of 
the elhptlc movementa of the moon and pianeto. and to 
the theory and approxunate calculatIon of eclIp." and 
tIdes n Pa.raJlax," and C( apparent dIameter U are explamed 
partIoolerly ID OOnDOXlOn WIth the sun and moon. and the 
CIase are ~ed to dedu .. the approxnnate dlmeOBIOnS of the 
.olar .yltem from the valu.. of th ... angl .. "upphed bX 
obaerver.. I term the motrnctIon gtven "lectIJrea. 
beoeu •• no text;.book 1. u.ed .ketch.. and chagrama are 
made on the bleck-board ond the teachmg .. oral. but the 
boys tak. thmr notes. and the .. attentIon and compre
hen.lon are tooted by fzequent queetIon. and paper ex. 
ercI8eB. Generally, lB 8Clenee ~, I make It a praatJ.ce 
not to .tate ""ythlDg whIch can b. drawn from the boys 
themselves by questions more or lesa of' leadmg" accordmg 
to the nature of the doduetJon sought. o. by appeal to 
the .. own obaetvatIon and expanence: and to mterweav. 



ROYAL OOQl$81pNt Q~ ~rro. UIS'l'RUOTION, ETO.: 

_ with the Iesaons "" out1me of th" hlatorJ' of th, pIOl!feBI 
of science. funng the epocha by referenee to the leadmg 
pobtlcal or lOCIai eventl .... th whlOh they have been oon
temporoDeOUB. ae far aa bkely to he kDown to the eleee. 
At tbe eXD.lD1natIon of the natural. phlloaophy eleee towards 
the end of the ...... on. oe100ted boys from tho eleee ..... -
qwred to repeat Clll'tun ~tmmeIltl and 4emo_t.1011l1 
.... th the apparatna WIth thOll' own handa. 

, C ......... "' ....... fr ... T • .4. Onne. F C.8.-{D ••• 1870.) 
Smce the begmmng of ...... oo 1868-S. obemutry and 

ohetmca.1 phYBlco have been taught by me. There haw 
been t~ elaeeee of chl!Dll8try. a lower. an upper, and a 
practIca.1 eleee; and one eleee of chetmca.1 phylllCll. The 
.ubJects to whtch lDoat attentton baa been ptIld ...... the 
cbeuusf.1oy of the non·metalba elements and of thmr «lID· 
~ponnda I heat. and the lcadmg facte of electnClt)' (cIue1Iy 
volt ... electnctt)') and of mage1nam. 

The object 1!Ought. whllat gmng mstruclaon m th .... 
aubJec1;$. h .. been rather to teach boys to study ... enttft.. 
cally than to IlIIjl8R to them any purely techmca1 mfornur,. 
tlnn. wluch would only III a few ........... be of IIOl'VlOO to 
them m after hie. Tlio follOWlDg method h .. been adopted 
<1n order to attem tlu" end - • 

The only faXlto wluch the boy" have boon taught ..... the 
oonnected faclll of the .mence to wluch they relate. No 
!reference bee been made to any otmtImg bot aa yet tnoofL 
fietently eoplamed phenomenon. nnl ... It tenda to throw 
doubt upon .. genemlly reemved hypath.... V cry bttlo 
1nme haa been expended on the study of the morely ph,.... 
ca.1 propeme" of bodlB8; and the bo,.. have beea strongly 
dJacooraged from collUlllttmg .aah facte to memo"1 In 
tho lamor c1...... tho boys have. been taught to roaeoD 
from etoted phenomena rather than to be peri'ectlyaoourate 
to th ... memo"1 of them. III the lODlor clae .... they ,hem
eelvee brIDg about th .. e pbenomen .. w a practaca.1 clae •• and 
desCl'Ibe them folly III the theo .... csl one.· 

Very.peclal attentIon bee been p .. d to populadallamee. m
oonect eop ... 81ons, fault)' defirutions. and oaael .. s thecn .. , 
soch ao the folloWIng _tbat marble 18 always eolder than 
wood, that there I8 a dUl'el'ence between a combnatIbie &lid 
" supporter of 'combustIon, that mereu"1 IS repOlled by 
gl .... that _D compounda can be ela .. dled chetmcally 
und.. the he&d. of .... d. base. and salt, that th... are 
two electnc lIwda. and BUch hke. 

Text-books have been employed, except m the else. of 
p ..... cal chetmstry; but morely &8 book. of reference. and 
the order adoptea w tbem bee not been adhered to 1n tIte 
lectm... The boys have learnt eiuelly from notes taken 
dUrIng the leotore and from a sy11aboa of the lectures 
pnnted specta1ly'for th ... us .. 

All the cl..... have been ""atmDed about every five 
weeks; and m such a way that. whIle pure and sImple 
n cramnung" IS rendered almost un~81bleJ ... steacW.y 
etadtons boy, 'Who mv .. to understand .very P01Dt wh.n 
it I. dt.cussed. and who locks back to poet work when pre
sont work rendors that adV18&ble. bee ......,. opportowt)' 
aft'orded hIm of attemmg to the hIghest pI..e m the claeti. 
The clae. recetvee no natt.. whatever of these pmodtca.1 
emmmatlons. and they are held at """,008 mtervals. the 
a~e bemg ... above stated. about five weeks. Th. 
quest.1ons .... dtctated to the boys ODO by ODe. every four Or 
five IDlDUteo. and the..,....... to one questIon 11 ftCj1Uled to be 
wnttep down before the next 18 grven out No 1IllIOks .. e 
gtven for &1Iy answer 'Wiuch 18 not stnctly to the poInt, 
peri'ectly """"""te, and sullimently short; marks ...... d ... 
ducted for any SUperilUOUB woms; any appamtos that 18 
mentlOn.d. bowever s=pl •• h .. to be sketched by the 
junior boy •• sketched and descnbed by those m tho BODlor 
clae.... After the ODlIllnatlon, and on tIte same day. the 
proper answers are gtven to the eleee, and. at the next 
JDOOtmg. such vague, illogtca1, or othC1'WlB8lauIt)' answen as 
may have heen ........ d are pomted out, and the nnetak .. 
conected. Though but a <mISll per.oenU1g'e of hoys can he 
mduoed to work hard at any partIcular sobJect, a VO"Ywge 

• per.oentage of them can he ta,.~;:,:~ own igDor&l1ce. 80 
that 81lly ahambhug answers m number as the 
SB08lon proceeds At the finsJ Summer Term ExammattoD, 
of wlucli not.1ce moat be gtven beforehand, the clae ... .... 
en:mmed py prmted papers. but tho queettons .... .... 

S"
d to be answered m the same omer &8 that m winch 
.... gtven. eVO"Y boy havmg hy tlus time learnt pretty 
tIte exact extent of Ius own J.DowIedge. No mark. 

whatever .... gtven for any answer to a queet.1on whwh 11 
nat answered m Its pIOper place. 

14. MEBclU.NT T.nLOBS'SOBoOl .. 
10. Lemater Gardens, Hyde Park, W. 

DRAB S".. Feb I. 1871. 
I .. II VO"Y BOtrJ that your circular of inqmry on the 

part'" the "Comunsawu of Seumtdic lnatnicllon" bee 

...... ved no answer from me. -It amved just aa M ... h&nt 
Taylo,,' School ..... brcakmg up for the summ ... bobdaya 
""d ..... 11l1Iiatd, and 10 oaoaped my mom..,.. 

I have BlDce reBlgDed the Head M .. teroiup. but I 11111 abia 
to r.ply to your queot.1onl. 

There II no Pl'OVlllon, at j\1'eaent, for wbet ;. termed 
1.lentIfio mBtnlotv>n at Mercbam Taylore', th0U!!h tho 
mathematIca.1 readmg IS VO"Ylugh. and the nnlverB1ty ru. 
ttnclaons w mathematIcs have been pIOport.1ona1ly I{r&M. 
It II Impo881ble. from want of room, and from other .... 
cumstan .... to mtroduce new subJects 80 long .. tho school 
remama m Its p .... Dt confined looahty. But I may tell 
you, for the Imannatlon of tit. Comnu8810D. that m a 
acheme wluch 18 before tlte Merchant T.ylors' Company, 
drawn np .b" ma .... tIt a VIew to the ~ent of tho 
•• hool 8Dd 1ts studt .. , when 1t .hsU he J'elDoved to the 
Charterhouso. the llDportanoe of sment.1fic tn_on 18 not 
overlocked. I cannot, of oourae. pledge tho Company or the 
Dew Head Maater to the &doptio.n of that •• bome. bnt 1 
have httl. doubt that the educstIonai basi, of the sohool 
Wlll he en1arged, not merely w the way of 8C1onttfi. wetruo
ttou. bot m other ways. I _, dear Ill', 

Voura faltbfally, 
J A. Hlllls"Y. D C.L , 

Late Head M .. ter of Merchant 
Taylors' Sohool 

To tIte SOCl'Otary of the Comm18"IOD 
on SCI.nttfio lnBtnlclaon. 

I6 .. ETolf COLLE Gill. 

Eton College. WIndsor, 
S".. F.by 2, 1871. 

IIINOLOSR 80me pnnted forma wiuch .how tb ...... 
_gament of claeeea recet.1Dg ICleDttfiO 1nstnJctwn at 
EtoD. aDd I beg to &dd the followlDg explanatIon 

'l'he upper boys at Etan ( ••• the sIXth and fifth form., 
contatnwg together about 450 boy.).&l'B dlV1.ded Into tl1l'fe 
!!"oups. A • B • and C Group A. contrun. the ftret lUI) boys 
III the school, dIvided mto V8ll008 clae... for C1asoIC', 
mathemat.1co. &c. Group. Band C compme th ... at of 
the fifth form, consl8tIng of (about) 350 boy. In all 

All bo". 10 groups B and C have two I ... ons a week 10 
"om. 8C1entdlc subject. and have questIons to answer or 
notes or short BlBays to wnte out of ,.hool 

An average boy flets wto the fiftb form ( ..... the lower 
part of the C dIVlBlon). at from 14 to 16. It tak .. bur 
two yean and a half or threa yean to p ... throulfh tho 
C and B mVlBlOns IOto the ftret 100 DunDg thl' time ho 
18 ohltged to learn some branch of "Clence. When he 
.... h .. the 11m 100 (. '. the A. dIVISIon). h. has • chOIce of 
subjects. some branch of "Clenee beIng amongat them. 
Boys hegm generally WIth l.hyB1csl geography, and after
wards have mechanlCl, bydrost&twI, and astronomy. but 
we have to alter the order of subjects. oocaetonally. to 
..o"nst the elaeeee Tlua system bY been Komg on for 
nearly ~ y ..... ""d 18. I thmk, WMkmg fmly well. 

In October 1aat we gat our new laboratory opened. and 
Mr. Madan, the Lecturer m ChBl11181n'y. bOlldeo teachIDg • 
voluR"" clae. of the A boys. h .. a claes of about 36 (not 
volODteers) '" chetmetry from the B. dtVl8lon. and the same 
number m pby81co (heat) from the C. dtVl8lOD. He 18 
a\so about to etart a volnntarr c1aso m chemtetry for 
lounger bey.. Some of the npper boy. come volontanly 
for _ work to the laboratory m playhonn The 
chemIet.,. elaeeee haYe, I thmk, been VO"Y .u ..... afnl 
indeed 

Boys m tha ordmary. course are compelled to bea1u 
cbemistry befON they gri thMugh the B. dtVl8lon 1'he 
beat of to ... generally volunteer to go on WIth " after
wards The 8OCCIl8tI of the obenllatr,Y teachIDg makeo ma 
WIsh very much to have anothlr """""'" te&oher, •• /1 •• for 
botany and geo~. I heheve we ,honld gri very good 
reon1ts from do 

I _ sir. yaor 9bedJent -, 
J. J. DO.If.Y. 

The 1argo tob18 headed A. dtvmon, Lent School Time. 
1871 •• howe tha anaogement ." the volnntarr eJ.oua 1D 
the first; 100 Eyery ""'" mun t.ke up two IUbj_. e.g., 
French and German, or Frenclo and Cliemt.atIoJ. or one ." 
the 1_ cia8810al bocks there mentIoned, or Itaban, or 
Modem History. but he selects for lumee1I .. hwh two 
aubJects he "hall tab. 

The other claaaea pven In tsbl .. B. aad C ..... in no aenae 
voiuntaty. The aobJects and homo - pracnbed. , 

I -.r a few specumm papera ." 9neetJons, auch &8 .... 
given ~, or set III the _ "* the ezul of th8 
IICbool tune. 
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A. Dn'lBIox_LENT SCHOOL-TruE, 1871. 

G.tm1Wf hmlCIL l'L.& ..... 
Mr. JoJmloD. 

hALIAlf 
.,f:SORTL. AG"", 

HeadMaatOf CumosnY~ 
M OJ>. HurroBT • 
Mr.Bro'll'1llllg 

1. " II , : I' II 
ThrsndA: arid 8.~ ~'1;9 '5. Fnd.y, Monday ant Wednesday, Tn_y, g 45 I Fnda:y, 

day, 945 , ' 8> 1030. 8' 

I... , 

'l1mndarIllldSotmdar, 1'lIeaday,9M,Fnday,8. ThrsndAfllndBalnMay, y,9.4S;l'nday,S MoudayandWedn .. day,. 
.. »- 9045.. __ 946. _ 9.45 

, • - Mr. i' Taryer. Formby 
lladeldl'e ..... JL S. Mr If Taryer, li'arq1Ihar Pulman, lL 8 
l4acaWay _. IL , Carter, ILB. Smrth ea-, IL S 
Wlnlle • Ileal Tilley, IL 8. B<mIl Donlon, IL S 
Bt1fou CourIhope filii. Benacm !la.Calf Donkln.... ~ S 
lJooaIta ~ Longman :B'aIquhar • Banbury ..... Pryor ... 
Hobboue Bay.. HalOourc B'fkbeck • ~ -
PanJ, IL 8. lIdmOBllODe Mr. 8JdDey Bugg1es-Bnaa "0 MunaYllla 
JO)'I1M' IL 8 , Day ~oU .... y, IL 8. Gramger, IL S. ., Courthope"", 
Badcldfe .... IL S " BollIOJ'...... _ - ., • ~ Colhn, IL S, t 

DonJdA -. IL S. BldJey_ _ , 'W - " 
)Ieafhoote MIddleton ina. - lfroWning, :(t.lil -
D""..,n. Barter r , " 

ArmItJta4 .... IL S.· c ' &BaOf .. o. 

. CorrIe, IL 8. • " ~, IL S 
ThontoD JII/J. ¥. S c ": • .; 
Selwyn, K'S. ' C ~.' • 

WeUcIDJI,1L s: 
T ..... er.1L S. 
MUman, IL S. , 
llfY&nl, K. 8. 
Rdoble,lL S. 
Cooke,X S. 
Mandy,X.8. 
Colbn,1t. S. 
llrownlJls, x. s. 
G:alDgtlI', It. S. 

Mr lIon~lol. : 

Prideauz..B"';" 
Leahy 

Mr. F Turver. 
. ...;, 

Formby -

ThrsndA7-anal!~l1uday, IMOUdaY and W ednei.da~" 
'1145, ._ 10SO',::;_ 

Brown 
GNenwooa ma, 
HafteI' 
Buxton 
Johnlon 
Mye .... ". 

Pryor_ 
Bicardo 
Acland·Hood 
ArkWl'lght 
Bovill 
lIlacCaU 
Dnrnfomma 
Anaon 
Gmbbe_ 
Baoburyma. 
Jl.u:kbeck 
Buggl ... Bri ........ 

Doplda~, 
'.11 S~,ILS 

lficlluetcm _ 

-:: 

r;. 

,-

Arllwl'lgbt 
Harcomt 
Mnndy,X S 
Mr.SJ.dn9 
W!Ikmson 

~I Ansoa -

Bustoo 
hlm80n 

1'. 

Stapylton .Radehire_ lL s,. Blakesley, It. S. Gould, X S, 
Pfeeton < T1lIr:y, K.t!. MnIhoUand ma. Chuta ... X. S 
Pndl!aux-Bnia. SaIl, IL s.. SeJOf,K. S Stapyltou 
B •• Beynardaoo ,.,;; PuIt!Wr, K S. Beade, X. S Paul, K 8. 
Leahy • Dol\lOn, X. S. Ball D .... on 
Beade, X. S ' lIIaoanlay maz K. S Rltelue, K S. B ·Raynafdaon .. o. 
MaoDeghten • Wmtl" Nea.I Thurston m~. K S -
Ca-..gbt : r Tnbor Cooke, K. S M!ImaD, X. 8, e: 

, _ 'BaItour Spr!Bg-Rlce, IL S. Dumford Il,!u ; 
"" _ •• _ ~ Benaoa HayOl _ Ryde< 6 
_~ , ~. • LoCOlt& Greenwood...". Gmbbe ma H 
; - • 'Joyn .. , X S Camme\l",a. l'! 

Radchft'e .... X. 8. Cole is 
Blakesl,ey, K S Donaldaon -. I 

_ Keabn!!,K S 
~--..;f'~-.-ll Heathoote 

B Mulholland mu B ' 
Thbraday ana,s.t_ Armltstead m. X. S -ThrsndAy and S.tur- I 

day, 1080 • Come, X. 8 day, IQ 80 Q 

Sehl'YD, K S ~! --=- (.1 I = 
Salt, K S We\ldon, K 8. Robhome' ~ " tt 
Goula..K. S; ;- Tarver, K. S . ~eating, K ,8.-
Chute",a 11: S. ~ Sayei-, x. S. SlDlth 
Tabor,~ " Aelando-".Hood \ 'Ryder , 
RlCllfd@ , ~_ BfY&nB, K- S. "$dmonstone 
Bl'.Qwn.. .- "" ldacneghten D'9', 
Lol\g1l$ll Munay rna Lo.wfOM •• "'-t,. 

SP",!,"'!I~ X. S DOG", K S Camme\l ma 
~ - , Camvnght Bode,1I; !I 
"flo"" ... K. S L.wford ...... ,- lMIey ilia 
Mr~~rnce ., Heygalf' . - Jieygat!l 

• : Mr BrIIee Myers ..... 
HollWlll)',K S yole 
Swan,K S 

----~--------~--,-----------~------------~, ~ 
~ 
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Lent School-time, 18il. 

PSYBI.AI. SCI ... C,", 

B. 
Monda,., i.30 ... In. Fnoy, 5.15 p.m. 

DIV. L, n~ IIL-B 

C.....",.,. 

Mldl\llllDler 1870. 

CII<mvIry 
DlV. IV.-

. 1 D ...... be an expet'lment wlnoh .hOWl how ni\rot!Oll 
may be made to combme chrootlYWlIh oxygen I _lale which 

M Mad 
• OXide II formed, ""d by what _ we may reoog_ Q;a 

r. .... preseDOe. 
(In tho Laboratory ) 

Ply"'.: Geograpky. 
DIV. V.-Farrer to KlI'khnton-Saw Mr. Hal .. 

(In Mr. Wolle,..J>od'. Scbcolroom.) 
DIVS V." VI -caIdcoott to Daruel - Mr Mosler. 

(In Mr Mo.let. Schoolrootn.) 
DIV. VIII. - - - • Mr. Cockshott. 

(In Mr. C. C. Jam"" Schoolroom.) 

Artr""""",. 
DIV. VL-Obpbant to SturglB • - Mr. Carter. 

_. 2 Gtve tho method of p!8paI"lItlOD and PlOperti.. of 
mtrogen choxlde. 

8. Wh,ch of ~. nItrogen o.udes IIOIIlblDo oheuuoally 
WIIh Willer, and wbat lubtanceo ..... Ihna plOduood 1 

4 Stale tbe fonr laWl of ch ..... oaI combination. Ulna-
_ug them, .. far .. p ..... hl ... from tho ..... of nItrogen 
OXId ... 

5. Define an '( atom" and. R molecule," lind .how on 
what pl'lDc.ples the atomiC woll!h\ of a eubetauoe ma, be 
~ed although we cannot IIOlato and """,,h. l.ngle 

(In Mr. Carter's Scboolroom ) 
·DlVS. VI. & Vll.-Heywood..Joneo to 

(In Mr. J~Scl.oom,;m) 
Mec7u.J ..... 

6. How may It be ,hown that .... bon IDilt. In (D) chalk 
or marb'" (b) eugarf 

7. Ho ..... the presence of carbon <honde m IIIr aocouated 
Mr. Dalton. lor, and why does It not accnmnlate there T 

DIV. VIL-Tonnyaon to M1Iea ""'" • 
(In Mr. Be ..... s Schoolroom) 

8. Contrast the properties of 'he two carbon oXld.., Uld 
show how the one may he obtamtld from the other. 

9. Wbat tWferent _OBI hal ohlonae UpOD ethylene f 
Mr. IIouao, Expresa the changea m the form ofequatloDl. 

10. D ...... he bnedy the procoao for muulactnrlng coal 
S"'! • 

C. 
Wedn .. day, 3 p.m. Saturday, 9 45 •• m. 

Beat. 
DlV. IX. Mr. Madan. 

(In tbe Laboratorr.) 
Phy8WDl GeofPapky. 

DIV. X.-Tatham, K. S. to Fort - Mr. MosI.,.. 
(In Mr. Mozlq'. Schoolroom.) 

DIV. XI. Mr. Hale. 
(In Mr. Snow's SohooJroom.) 

DlV X.-Fraaer to BOWIII&Il } u_ C ksh 
DIV. XIL-JOl'Vl8 to Thomas - .or. oc ott. 

(In Mr. Thackeray's Schoolroom.) 

Jl«JhomcI. 
DIVS. XIL " Xm.-Mo .... to Mr. 

, Lawl.,.. 
(In Mr. Bellllll'. SchooJroom.) 

Mr. Rouse, 

ABlrOROm, 
DIV. XIIL-Mao:joribanko "'" to La 

Terrlm. - - Mr. Dalton. 
(In Mr. BroWDJDg's Sohoolroom.) 

DlV. XIV. - - - - Mr. Carter. 
(In Mr. C. C. JamJl8' Schoolroom.) 

Dlv. L, n., IlL-A. 
Chemufry. 

MIdsummer 1870. 
1. Descr.be the propertlel of the chlferent allotropic forms 

of pb ... phorns, atatmg how the one may be converted mto 
thoo~ .. . 

2. What compounds does phosphoro81brm WIIh oxygen 1 
G .. ,. the mode of proparatwn, and the propertJe8 of the 
tugboat OXIde. 

8. What 18 thai property of amds wluoh we caIJ th .... 
" bllSIClt1 " f 111....- yow au ...... from the amds of 
phosphorno. 

4. Descl'ihe expemneots wluoh illnstrate tho aftimty of 
cblorme for hydrogen, and (!I'" the cluof propemes or the 
BuhelaDoe formed br tbelJ' wuon. 

5. How 18 "bleaA:lung powder" propazed, ... d lor what 
purpo .... 18 11 uaed f GtveexperimentB 

6. Gmo tho .......... tho mode of Jll'OPllI'I'tlOD, and the 
testa for the p_ oftodme. 

1. Enmnerae the cluof properIlm of chJonne, brooune, 
and ,odtne, m enoh a ~ .. to ohow that they foim. & group 
in wluoh bromIDe OCCUJll"'l the tmddIe place. 

8. How should ..... d ... de whetbel' a body should he 
calJed&~\or. DOn-melon Tak .... _,_ 

.n.!!t...-r.: ::.bnmon r D ...... he uperunont. wbloh 

ob:!.!Lm what 10_ are boron Uld aiboou respectively 

13. How 18 horon tnoxide obtamod, and what are ito 
properb.ea 1 

l)IV. IV, 

a,..""",.,. 
:December 1870. 

1. Dedne .. an element," .. II compouod." By whac 
uperunento may.... prove that three <>f the fonr onmenc 
tlemonto are compound boch .. P _ 

2. D ...... he ,tho constnctlon of an air pomp I and 8"v. 
any two expenmento whloh prol'll that &11' hal "'eJgbt. 

3 The readmgo of II barometer 011 two au_vo dayo 
were SO'268 m aiul29 4J!l m Show cl ... ly what .. _ 
by tluo .tatement, and rednce the """""'" to mllbmctrea. 

, (Th. metn - 39 37 m.) 
4. What ill the law w!uch exprtA08 tho change 1ft volume 

of II gu when the preawe upon It .. varJOd 7 neacnbo an 
"ppara"," wluch illostratea tluo law. 

6. GIve _plea of chemJoal oombnJatlon at ordlDlf1 
Imbperatures between (a) two IOhda, (6) two gaooa. 

6 From whee II01Jl'C08 may OXJ'gen he obtatned 1 D .... 
.... he tho ordmarJ' method of preparmg the gu, (!IVlDg • 
aketch of the apparatDl naed. 

7. Wben 18 a subotanoo IUd to hove. "MUtraI," 
" acuI," and .. alkahue " reactIOn ""'J>OCtlvely 1 GIve 
examp .... 

8. Enumerate tho chIBl propertuos of hydrogen, describ
Ing expermumu br winch th.,.-may be demCJll8trlld. 

9. A rectangular mchtHubber bag 1 metre 1DDg, 50 om. 
broad, and SO Ctn. deep, .. to he lUIed ~ hrdrog.... How 
much....., .. rcqw:red for the purpooe. 

(One gramme of hydrogen ,. obtamed lor nRT 32-5 
grammeo of....., cbosoIved. On. lItre of bydrogOll ........ 
0'0896 grm.) 

10. Whee other ... LeIaDoea bemd .. IDYllen and rutrogen 
oocnr m &11', and how may theU' p ........ he deIected and 
IIOOOUDted lor 1 

n. D..cnbe fnlly an apparatna lor the anal,_ of III 
by Jeadmg " ..... heated copper. 

By meona of enoh _appara"," Dmnao Ionnd that 100 
grma. of JI1U" drr ... eonsuted of !l3 gnu. of IDYll" and 
77grma.ofllll:nlj{eD. 

'I'be weJght of 1 lItre of IDYg"" .. 1 4SO grm.; of 
DdIof!en 1'llh6 grm.; of au b!9J grm. CoIcnI&t4o from 
iheoe datathecompolJtJoD of lOOhtresof ... "" .. olome. 

12. How may IlIIIIlIDDJ& he propued &lid collected r 
Om: the ..., propert>.os of the pi. 

mony, _lead, pp1tea. 
9. Whai is _ br the atomicdy of asnhel:anco 7 How btrtlJUMf.-B. 

are metal. dMnfied IlCIlOr<Img to thOII' aioJmcIty r 1'1"""""'" 2lot 18~0 
10. TowluJtf!1lO11pof_ doeosilverbel<ingf Men- ' ,'. • 

_ Its cluof ....... and the method of oblammg the meIal' 1. Explam (wttb a ligme) hmt II aolu eclipoe .. eused. from th..... \ , and ___ of the pbooomeaa wluoh .........,..." It. 
n. Gm: IIXllIllJ1Ie'! of the <hl!'.ftntmethocls by whicIl !l. What .. -br woprmgadea" 8Dd' De8pIldeo'" 

silver may he rodn"1. fIom Ito oompuanda. Show wiuol_ combmc to prod_ dI ..... 
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3. W nte a lhurt general accouut of the solar system. ' 
4. State what you know of the planeto Venno, Mare, and 

JUPiter, ao to mBgmtude, distance from the Iun, and atten
dant satellites 

6. When and by whom wes the veloCity of hght cbs
eovered 7 What ob ...... ataoDB led to Its discov",?, 7 Wnte 
a .hort accoWlt of a torreotna1 expenment beanng on tins 
IUbJect 

6. What are tho " 81gn. of the Zothac f " From what do 
they take thm nameo 7 Into how many conBtell&taono' are 
th. heavenl d1Vlded 7 By whom wao the arraIl!!ement 
made 7 Why doeo the dl8covery of new oter8 not mvolve 
new constellatIoDS" 

7. What 18 the present rule for the detennmstaon of a 
lesp.year T Give a full acoount of the chang .. mad. 111 
tho calendar during the Chnotaan era. 

S How many kmdo of yeara are recOgnISed m aotronomy7 
Ex-plam why DODe of them can be used as our mru year, 
and .tate frolll wluch of th.m the ClvU year 18 denved. 

Phy .... l Geogropky 
1. Give, In round numbers, the diotance of the earth 

from the 1Wl, and the dUUDBter of the earth 
:! What I. tho .hap. of th. earth, and how 18 It .. used 
3. What IB the denSity of the earth as compar.d W1t~ 

watar? 
4 What 18 known of the heat of the mtenor of th. 

earth 7 
6 D..,mb. the atmo.phere,-Ita compo.,taon, pr .... ro, 

and extent 
6 Why 18 It Iqcorrect to .peak <>f parallel. of longitude? 
7. How are tho rocks composlDg tho earth'. crust 

arranged by geolog'Ulta ? 
S Exp1&m tho follOWing terms -Metamorpluc, oahtac, 

carbomferou8J cretaceous, r08Bd 
9. What are th. prmmpaJ cano .. of th. diver.,ta ... of the 

earth's .urface 7 
10. What di.tneto of Europ. have exten.,V. contmuono 

gramtac formation. P 
II What parta of Europe dioclo.e .trata of the 

s.condary penod? ' 
Phy8tctJI Geogrophy 
B -December 1869. 

1. What are th. chB1llleaJ constltu.nt. of wetar 1 
2. What .... are exception. to the rul. that mland .... 

are I ..... aJt than th. ocean, and why 7 
3. What I. the mean depth of the ocean, and the mean 

temperature at great deptha 1 ' 
4 What 18 .hown bf the colour of a .ea b.mg gr..n 7 
6 What are the prmolpaJ canoes wluch account for the 

8Xlatenoe of OUl'l'ents 1 
6 How do you account for currents, movmg toward. the 

equator, haVlDf! a westerly cou .... T 
7. Give .ome .... ount of the Gulf S_ 
8 What .. the Sorg ... o Sea' and by what n&llle do the 

~'t~:i\:li.~~~!! between wmd·waves and earth-
quake wavea' 

10. What are Artesum wen. I What proof have they 
atforded of the temparature of th. mlenor of the earth' 

11. Ezplam the terma-
WateNched. 
RlV ... bas,n 

th!~=~ t~~':=e =: o~htiu:':r:&:" of 

PA1"cal GoograpAy 
C.-May 1870. 

1. What proportion ot tho earth'. aurface 18 covered by 
lbe ocean, and what are th. c\uef haOln. mto which It 18 
d,vldedP 

2 What do ru know of the Atlantlo Ocean-lte 011', 
depth. b.d. &. 

S Give acme partaculars conoermng th. Pacific Ocean 
4. What I. known .... pectanl!' lbe depth of th ..... , 
6 To what CBU ... are the dillerent colount of lbe ... to 

be ..... bod! 
6 What I. known of th. temperature ot lbe eea P 
7. What .. cb. mOlD proportIon of sabn. matter In the 

... , How doee lhe aaJtn ... of • lOa alI'ect lis groVity P 
and what results from thIS? In what _y does the .... ter 
of the Mediterranean and Red Sea dllr ... from _ water In 
IIOnora!, "lid how do you aocounl for tluo cWl'erenos? 

8. What bas "- obeorvod respectangth. magmtnde and 
velooty of waves , 

Give 10m. illustratumo ot the form of waves. Wha' 
.. tho cWl'erenoe botween wlnd wavea and earthquake 
_vesT 

Show how tbe Wind .... ves ... form .. l. 
14134" 

Phy .. cal Geography. 

C - 'Mlcha.lmao School·tam., 1870. 

1. State what YOD know of the earth .. a member of the 
solar eystem 

2 n .. cnb. fully the motions of the earth, and of any 
of tho other ,Planeto. 

3. What IB a .ate1hte 7 State fully what IS meant by 
the word f( month." 

4. What result has the earth's rotataon had upon Its 
fUnD 7 Do you know anytlung 81uu1ar of other pJaneto f 

5. What IB the cause of the .... ons 7 How do w. know 
the earth 18 round? • 

6 ExplaIn the follOWing term., Echptlc, tropiC. equator, 
m'rldian Why 18 there p.rpetuaJ day or perpetual night 
a~ the poles 7 

7 Why 18 It mcorrect to speak of para\lela of lOngitude P 
S. What I. the campantaon of th. atmoephere 1 How 

ana why does pres.Ure vu.ry f 
9. What 18 known of the mlenor of the heat of th .. earth 1 

Phy8tCal Geography. 

C.-Nove';'ber 1870. 

1 What are the two malO clas ... IOto whwh the matenaJs 
of the earth'. cruot are diVided T What clas. I. there mter
mediate between th .... BIId what are Its charactonstJes 1 

2 Give the pnnClpal kmd. of Blratafied lOck m each of 
the three geologIcal penods ! 

3 What are fo •• il., and how do tbey .erve to eatobl18h 
the age of drlferont .trata P 

4 Give the chief fo •• 1ls belongml{ to the cWl'erent penodo. 
'What kmd. are most abundant through all of them? 

6 What I. the nature of basalt 7 and where In the 
Bnta.h IalBlld. I. It found 1 
E!n State the geologJeaJ charecter of the country n_ 

7 D •• cnbe geologteaJly any three counties In diJl'erent 
parta of England 

8. Give lb. meanmg of the lonna Eocene, Miocene, 
~i'~W: to!:..~~~,Part of EDgland do we find the rock. 

Phy .. al Geogrophy 

C -Dec.mber 7th. 

\. Show how min ex ....... a deslructJve efI'ect on the 
aurfooe oftha earth. GivelDstancea 

• eiec::~f"''':,::any motan""" .. you can of the d .. truc~ve 
3 ExplaIn why waterfalls often occur m nvera 
4 What IB meant by denudation? How 18 thl. _m

pll1led by deltas 7 Draw a map of the deltas of ",ther the 
Nil. or the M ....... ppl 

6 What I. an avalanche, and how IS It cau.ed 7 
6 Explain th. effect of frost on a ehaJk cWf 
7 How are glac.... formed 1 What effecta are caused 

by glamera? 
~ 1 How do you account for tha parallel road. of Glen 

iI What are ...... tles f 
10. Gtve acme account of the <Wrerent ell'eetI caused by 

the antIon of ijle _ 

Claaa ExanunataoD Paper set m tho oourae of the 
School Tune. 

HyMost_. B. Dm8totJ. 

1. DlStaugnlSh between th. tbree Wfl'erent ststea of 
matter 

2 D .. cnbe lb. Florontaue experiment, wluch wao lUI'
posed t"'plOve that lIqwdo are mcomproemble. What did 
It really prove T 

3. Define the words '0 homontal U and "vertIcal" 
4 What 18 meant by saYIng that "water ..... to Ita own 

~;~~.""'::=::r~~=~ =-~ made m leve\hng 
5. What makes water .... to lb. surface in Artesum 

wells? 

th! !:J'!'r.::o~=e Immense prosaure of .. long 

- 7 How .. It proved that the proeaure on lbe base ot any 
nase\ contammg bqwd depende not upon the _ht, but 
upon lbe h6lght of the liqwd T 

8 Desonbe a oafety ...Ive. 
9 ""hen .. body 18 e'! m water, by h .... much ia jill 

=!.=~~ leae • reaJ lV01ght T How .... tIus 

R 
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Class RxammaiaOll Paper set m tbe OOIll'le of the 
School Time. 

Mac"',..,.,. C 
1. Show how a m..-ble pulley doubl .. the fo_ of a 

workman.. 
2 G,ve figI&e$ of moveable pulley., hanllUll! by the 

_e, and by dJiferent, atnnga. Show whllt fo .... brJance 
_h other on _b of them 

3 Mentton dJiferent lunda of Ie ...... , and state wh .... the 
foroe 18 appbed, and wh.... the ..... tauce 18 o"""",me m 
each 

4. At wbet dl8tau ... from the Iiz.d POIDt will weights of 
101bo. aud 21ba. balance each other on a atrmght leverr 

6. Dra.w 6gurea of a wheel aud axle, ahoWlDg cl9rlr how 
the rop .. work, and tbe advantage of uOlng the machine. 

6. What .ubstttuteo ...., used lD a 'IV1DdIass and a capatau 
for a wheel and rop.' 

7. What BUbatttuteo...., used ID a ...... and plDlOll for an 
axle aud rope' 

8 Show how a crane works. aud how rt multtph .. 
force. 

9. When force IS multtphed by allY 1D&chm .. show that 
10DRer time IS spent. • 

CoLLBCTIOII.-July 1869. 

p.Do_ 
I The arm. of a balancie are of unequalleDgtha. What 

weights m the acaJ&.p&llll will keep the beam honzontal r 
2 Des .... be any common machm~ for wOJghmg I,gbt 

arttcl .. , •• !! • lettera 
3 Gtve ~mples of dlll'orent lands of levers, shoWJDg 

in each cas. where the fulcrum IS, and where the power IS 
apphed To winch kmd does a wheellwTow belong, an 
oar, a man's arm, a pm of shea:ra_ 

4. Deecnbe a machIDe for weIghmg heavy ca.magea. 
Explem ...... fully how the drlforent levers oomposmg It ore 
supported, and at what pomt each I. p ..... d down' by the 

~. .bafts of a ,cart are IDclJD.d upwarda. What 
portton of the force exerted by the bo .. e 18 elfeettv. ID 
pul\mjr the eart 7 What beoomea of the reat of the foree r 

6 Two tooth.d wh.els work together: tb. ftrat 18 turoed 
by a handle. the aeeond tunIS an ""I. 00 whIch a roye I. 
ooll.d. Compare the w8lght Izfted WIth the force u •• d. 

7 What obJeettonB BgalDat the oommOll serew .... over
come by Hunter'. Berew7 Explain how It I. that. m th18 
maclnne. the plate do.. not d .... nd as rapIdly, as the 
upper .crew. COmp .... tho pr .. sure WIth the force used. 

COLLBeTlONS-Eaator 1870 

Hyrif'o6ta/Jc8. B 
1 MentIon some illuatratlODB of tbe pnump1e that the 

free aurfaee of,. hqwd I. a hOrIZOntal plane 
'2 D...,.,be B.ramah'. pres. and the contnvanOB for 

makIng ,t water-tight. Aceount for tbe p ... sure p.oduoed 
by.t 

3. Gtve 6gurea of .. oommon pumP. and of an air-
pump -

4 Show bow to :6nd the speem. gr&nty-
1. ora sohd, 2 Of a hqwd. 

5 Explem bow It 18 that wator can D. hfted 10 " thm 
straIgbt open tube 

6 DeaCZ'Jhe Boyle's expenmenta Wltb compressed ..... 
What conciusIOll8 dld b. drsw from them 1 

How far haa a dlvmg bell d .... nded when the air is 
compreaaed moo ha.Jf ,ta ongmal volome1 

7 Acoount for the actIon of a .. phOD, and of au JDter
lDIttent apnug 

8 Deacnbe the bydrsuhc ram. 
9. What keeps tbe mercury m a barometer from 0lDkmg 

down mto the mstom 1 1f a small hoI. wore bored 10 the 
middle of the tub .. what would bappen r 

Bow can a b8l'Ometer gm> au mdtoattoo of th. probable 
stale of the weather 

10. n......be B amgI ........... steam engme. Explain 
wbet foroea cause tbe alternate _011 of the beam. 

What 18 the obJOOl-

11. ~f ~ ~-:..heeji tile !u?'ht,: g:::j,~ of • 
..... pot7 _ 

CoLUCTION&-JuJy 1870. 

bIr""""". B. 
1 l>Istmgwob between nebuhe ud ~_; 

:!:'r whal; 18 the ~ Sate of 01U knowledge u_ to 

2. Show bow tho MIlky Way belpt II. to delermlne 
"PP'..,""""telJ the shape of the UJU_ Refened '" tho 
Milky W .. y, "hat 18 thel'OB.tlOIl of the BUn Y 

3 How...., the etaro m .... h oonat"Uat.on known alld 
arranged 1 Name 1(1 of the bnghteat atan m tho h ...... n., 

4. State what I. known of the phy .. 001 constitution 0' 
th. stars. What J. the photospbere of ... 1&1', and what 
the atm04phere? What are the ma,...w. of pbotoaph ..... 
and In what state do they OJ:llt T 

5 How, In a general way. would 70U deaan'be the .1lI'IIIce 
of the aunT 

6. Explam full, the oause to wluch We owe the JU_ 
lion of day and nlght. 

7. Wba:t are the latitude aud lon!l1tude of a I!Iace P 
How much do,," the polar dRmetor of the earth dJJfor 

from an equawnaJ dRmetorr Are all o'luatona.l chamelers 
the sameT 

8 ExplaIn the oao •• of a ..,Iar ecllpt&. In the late 
lunar eohpse, why chd the moon app.... oopp .... ooloured 
dunng tlui totahty T 

9. To what •• the phenomenOll of • ahower of meteors 
due P Why do meteors o ..... ionally reach the .urI'ace of 
the earth, and what are they then oaIIed 7 

10 s_ the facta of any well .. uthenticated ..... of 
... ohtle fall. which you remember. 

11. &plalD the actIon of a convex lena upon to beam of 
peralleJ rays of bght, and .howWIth a figure how len ........ 
1Dad. use of lD au astronolll1Ca.l teleaoope. 

COLLII'C'I'IOIIS- Eleotum. 1870. 

P", ... al Gto{JJ'aphy. C. 
JulyllOth. 

1. What 18 meant by (i ) .... taraohed. (II ) n"or b...,n 7 
2. Wh.ch II the nght and winch the left bank of a nver' 
3. On what does tbe velOC1~ of a nver depend. and 

what geolof!lca.l elfect doea a rapid OUJTent produoe 7 
4 Name the OceanIC nver .,.stem.? 
5 Name the prmClpal Slbenan nV8lll. What ... thOU' 

oharactenstl •• 7 • 
6. Wlneh ..... the c1uef E1I:IOpean n.ora ftowmg directly 

lOto the Atlantic T D ...... he one of them. 
7 What rend ... the European nve .. 80 important. botb 

geograplnca.lly and pohtJoally r 
8. What are the c1uef ...... ftoWIDg JDto the Mediter

ranean 7 
9 Gtve some aooount of tho NlIe. and of Its annual 

mundatlORI. 
What lustcmca.l eVldenoe do the mundattoo. alford 1 
10 What has been IIIIOertamed of lete y .... reapectJnjj' 

tbe source of the Nlie r 
11. What IS known of Central Africa' 
12. What .... deltas. and bow are they formed 7 

COLLBCTloNS-December 1870. 

.il.tr""""",. B. 
1 Enumerate the v,,"ons .Iin .. of the hce. ..... 1y W ... 

etatmg bne6y the chlll'llCtenBtI .. of each 
2. G,ve """"'DB for behev:lIlg that the earth tUnlI rounel 

&n1WO 
3. What...., the trade w .. da T • Explam bow .... b of the 

two porta of th ... dmcttOIl .. _Ii. 
4. Explem tbe actIon of tb. ttdea,.howIIlg why, when 

there IS h18'h tule at any place, there II 80 also at the 
aatIpodea of the place. 

D. What .... the ....... wbIDh pradaoe tWJhght 1 
·6 How many lunds of day ..... reoogDl8ed JR utronomy1 

Why doea the tune by a """"dlaI gonemlly dlJl'er from that 
by" clock r What 18 the _ dJlforeD .. 7 

7 Wnte out Kepler'. law., and ""lJIWl the oecond of 
them With a figure Ta.kmp; the earth I dlStauce from tho 
BUll as 91,000,000 11111 .. , ana the dl8tauee of M ... from the 
BUll .. 140,ooo,ooo,fuld "PPIOXJJD&teIy the Jength of the 

'8. ~~.bort &OOOW1t of the _tuRon of " comet. 
ud state what you know of the oomet of 1843. 

9. OD what 0CC8IIl0D can the dl8tauoe of the lUll be ben detormmed1 When WIll the next opportum __ 1 

Show hnetl7, WIth • jjguze, bow the obsenatwns .... 
coudw:ted. 

FIns Fon TaIALII'-November 17. 1870 • 
Thursday. 10.30-12. 

Pa ... ,e.u. SCI.weB. 

~. 
I. EnIlJDl!J8te the YlD'IODB eJseaes of heaveoly bodJel, 

etatmg 1me6y the cbaraeterJstJa of acb. 
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2 Erplain (WIth a figure) how. lunu ecbps. 18 caused, 
a.nd account for the moon dUrIng a total echpae sometunes 
bOlng copper-colomed, and at othoro beIng dark 

3 Wben, .nd by whom, WIIB th. flmte velomty of light 
dllcov.red 7 What observat.on. I.d to tbe dllcovery 1 
Wnte a ahort """ount of an experunent wh.ch conobo
ratea .t. 

4 Expwn fully the two pnnmpal caua .. of the chang. 
of BeMon •. 

5 Expwn and account for th. ph ..... of the moon, WIth 
a figure What other bod.es .xh!lnt th •• am. ph .... 

6 What do you know concemIDg the dlmenBlonl and 
natnre of the lun 7 , 

7 Exp1a.m" echptIo," II signa of the zodJe.cJ
JJ 

II zenIth," 
-II decbnatJ.OD. It 

8 To what constellatlona do the followlDg atars De.ong· 
-Smus-A1d.b ...... n-CapeJJa.-Vegar-lbgel-A1oor. 

'Maoh.nery • 

I (hv ... figure of a oysteID of pulleys, eaeh hanglOg by 
a separate strmg, and sliow what forc .. will balance eaeh 
otber on .t. 

2 In the vtmous mod.Scatlous of th. wheel and axle
what .ub.l1tntea are used for the wheel, and what for the 
oxle 1 G.ve figures of on. of esoh, Wlih force. that balance 
esoh other. 

S What II meant by the statement that water mea to .ta 
own I.vel. 

Expl&ln tbo Art08lOD well, and d ..... be a aystem upon 
wlueD the lupply of water to a town .. usually conducted. 

4. To wbat beIght WIll water me when the .... upon .t II 
exhausted, and why 1 How.s the .... exhausted, and the 
water lifted out of a common pump 1 

16. MABLBOROUGH CoLLEGE. 

Marlborough College, 
SIR, July 27, 1870 

IN aoknowledglDg your letter to the Maater, I have 
to inform lOU that he •• at proaent travelling on ths Con
tInent, an that I have no d.recl1ons to forward any letters , 
but on lus return III September your letter wlIl rece.ve lus 
attonl1on. 

I am, m, • 
Your most obed.ent servant, 

J Norman Lockyer, E.q 'JAMB. LBADBR 

Cranbrook, Kent, 
DBAR SIR, Jan. 21, 1871. 

YOUR nota reaohed me this mornmg AI I have 
not yet entered OD my dutlea at Marlborough College, [ am 
unable to furnllh, at preaent, any lICC1U&te reply to your 

.n\f~;, wlIl a pi to the Mester of Umvers.ty College, 
Oxford, h. WIll \ie tetter able than myaelfto tell you about 
the ..,.ent,S. work of tho College dunng the past y ..... aDd 
at 10m. lat .. panod [Ihall b. able to tell YOll more my
lelf. 

[ mav add that It I. my own esm .. t d .. ll'O, as lOOn .. [ 
am •• ttled lD the M .. ter.lnp, to do all I""" to develope and 
promote the ... enMo mstrucl10n now IPven 

I am your obedient servant. 
D. Woolter, Esq , FRBD8RIC W. FARRAR. 

Alustant Secretary. 

Umveroity C'A>lIege, Oxforcj, 
Sill. Feb 2. 1871. 

[ All s-r that [ ODlltted to ooll.ot the matemJa 
for the ComlDllISlon 

[ must oon&sa tn haVUllf done 80 The prealUl'8 of work 
on a Heed Mao,", lB very great, and the frequant appbca
tiona for an account of one'. work mterfere veJ'! aenoual,. 
IVlth domp: the work. 

A. It .. [ mUlt, I fear, refer you to my IUCC888Ol'. who wi 
return to Marlborough about the 9th IDot , when tho achool 
..... l8mbl... AI It haa Dot baen my habit to keep ...... 
fuI statlltlCS of avery .tem of work done m the CoUeiIe, and 
.. lome of the qoesttona, .. tn the reaulto .fwork, were not, 
., I rem8Dlber, of a natore tn be very eas!ly answerod, the 
answero which you w1lL rece.ve will b. .omowhalo vague, 
but .. II'lllonJ. .dea of th. work done 08D ... 111 be glven 

Your obedIent 0""""1, 
G. G BRADU\" 

Late Muter uf Marlborough Colleg& 
D. Wooster, Eaq. 

17. KING'S COLLEGE SCHOOL. 

Kmg'. College School, London, 
My LORDS AND GBNTLEMEN, Feb 7, 1871 

I RRGRET extremely that your questIons have re
mamed 80 long unanswered They reached me Just when 
our MldsummeJ' TenD. wall concluded, and dunnlf our 
W mter SeSSIon our arrangements for sC1entl'fic mstructton 
were d18arranged, o~ to the restgnabon of our lecturer, , 
and the n ...... ty for the appomtlneDt of bIB IUce"!'s.r. 
. I can now, however, give you some statistICS 88 to our 

present pOSlfuon _ ~ 

1. KIDg'. College School II d,vlded mto three depart. 
mejlts-

a TIle cl .. s.eal .chool, numbenng about 108 boys 
b The modern ochool, numbenng about 195, boy. 
e. Th. lower or preparatory school, numbenng 143 

boy •• 

2. The motructaon m sCIence 1S IIlven I>artly m the ochoo!, 
and partly ID the I.ctme rooms of the College 

3. Thea. lectm .. mnbraoe-
1 TheoYeI1cal chem.stry. 
2. Pract.cal ohemutry 
3. Natnra1 I?luiOI0t!Y, ;ncluwug the IUblccta ..... 

t=:!~:: ndon UmvorBIty Matriculation 

4. (1 ) The number of boys attendmg the lugher 
lectures on theorel1cal cheID.stry - 63 

(2.) The number attendlDg thelugher uatnra1 
_phllosophy leclur.. • - • 43 

(3.) Th. numoer attend.ng the p'raottcal 
che_try CM, and workIng' m the 
laboratory - - - - 17 

(4) Number a"",ndmg a ottlllugher ehemtstry 
class - .", .. .. _ 

(5.) Number attenchnif the jumor claaa In 
natnra1 plui080pliy II 

A. (or cl .... cal school) - • _ 56 
B (or modern .chool) _ 101 
C (or lower .chool) • 33 

All the bora ;n the modern .chnol roeOlV. IClenttfic In

strucl1on, and plan. ... In formation for developmg the 
system atlll further. 

There .. alao a cl.... for pracl1W Instrucl1on. .n the 
workshopa, m 1l'on work, metal work, &0., numberIng from 
25 to 30, though 10metlDlea a smaller proport.on 

, 

[am 
Yo"," very fmthfully, 

G. F MACLBAR, B D., 
Head Maater. 

18. DULWICH ~LLEGE • 

SIR, DulWlch College, Feb 8, 1871. 
IN roply to the .nputry made by you on beliltlf of 

H •• Grsce the Duke of Devonshire and the Royal Com-
1Dl",onera on SOlenl1fic Inatrucl1on, I beg to make the fol- _ 
lomng statement ~ 

In endeavourmg to glve an aoClUOte o.ccount of th. 
po81t1on asslgued to 8C1enMe _hmg 10 Dul..,eh College, 
I am met at th. outset by a dtfiIcnlty wluch wtU b. at once 
recogmeed by the Comrius8lOners, namely, that wluie our 
Boheme of mstructJ.on on smence 18 UDUSUally compre_ 
hen8lve, .t 'a only dunng the last 8IJ[ monthl that the com
pletion 0' tho Dew bulldlDg. has rendered It p08Blble to 
bnng It mto offiClent operation, and that I am at the 
p .... nt tune actively _aged (With tbe •• ncl1on of the 
Governora of th. College) m org&nlBlDg BClenee clasaes and 
lecI1Irea. 

W.th rega.rd to the systematic teaelung of BClence, there 
has been constructed, In oonnenon WIth the new bwldmg. 
• large and oommod.ona laboratory mth all the _ 
receDt and approved apl'bances for ohennoal man.pulatlon. 
There are, at preaent, tabl .. or compartmenta for 20 pnpllo 
each WIth aeparate dramage and lIe!'VIoes of II"" and _ter : 
and proVls.on baa been made for th. addttion of 18 ~ 
IUch tobl... A I .. tore theatre, fitted WIth deske to. takIng 
notes, and capable of acc:ommodatlng 220 or 2.lO studenta ::!:.'t. rc::=~::f..t for the u........,. apparatus and 

I nstroctrOD. m Imenae IS DOW given .. follows : 
C..........,.-A cl... for motrucl10D In chemIStry ..... 

de6mtely formed m September 1870, and placed under the 
cbarAe of Dr. Debus. F.R.S. (Lectnrer 10 Chemtatry at 
Goy'. HOIpIta!), to whom [ am l(Je8tIy mdehted for hlS 
valUable IOld m OI'f!"IllBlDK tIu. department. The clau 
numbered donng th. lut term 36 boys. 

In the preaent term, tha otndento have l>een dIVided 

R2 
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mto two cIa.a ... of 2() boya each, ",weh .......... mskuetion 
oeparately. 

The tone deYoted to ~. II11bject h .. heeD about 31 hcmn 
per week, ""cluar,ell ot« preparatIQI>." Th .. tone hu 
heeD thus apportooned • 

On Wednesday IllOJ'D1Dl!' a leetwe Wlth illua-
tratJ"" upenmentB ID the theatre • • 1 hOlU' 

On Wednesday afternoon. ~ work 
under the dlrectwu of the cbemioaI lD-
struetor or h18 _, _. Ii hoon 

(Extended m eom ....... to 2 bowe) 
011 Saturday mormng a cIaaa I ..... n. mclud-

DIg the """""",,on of the studenV. notes on 
the pnMOusleeturea 1 hOlU' 

An eramlllaiaon is held at the end of each term. and 
p ...... are 8I8lgDed for each el ... at the annual e""mlDatlon 
of the schooL 

In_on in chellUlitrJ' 18 not eompulao'1, and .. 
lmuted to ~e "_.OT schOol ; .. that II. to boya mall ..... 
above 13, and. WIth few exeeptJODB. above 14 years of age. 

No adchtJonal ehuge 18 made for loatrnetJon lD th .. 
deparlmeot. The ooIy upon .. incttrred by the student. 
JlJ the ooat of el ... -booka and of such p ..... of apparaIaJIJ 
{glaoa mlnna:. fmmeIa. &e ) aa ... moot con ....... ently ..... ted 
.. artIclea of per80JJJIl p"'1!ertJ'. 

SmuJar orrangcDIents will be made for gt'Piog UJStruetJon 
in other branch .. of physICal ..... nee .. lOOn aa It JlJ found 
practtcable and upedreot to mtrodnce ~. 

In no ..... will any add.taoual fee fOT matruc1aon be 
charged 

No other subject stnctIy b~og to the cIaaa of phy_ 
•• ca1 ... en ... haa at piUent heeD meluded m the COJII'II8 of 
chrect and aystematJc lDItrnetJon. except-

Physical GeogrtIpAy -For tIua subJect alao a cl ... waa 
formed 111 September last Thm! are now 6IJ boya under 
lIJ8trUetJon, who are chVlded lIlto two el ...... the h'llher of 
whIch .......... each week two I ..... n •• and the lower one 
Ieason. alternated WIth a le&lOn Oil polJacal and 1uato ... ca1 
geography. 

One or two other branch .. of &Clenee hav •• however. been 
inmdent&lly taught m CODllOXlon WIth other deparlmen'ta of 
instrnetJon. eapemally-

CamparatJvp A_amy. 'Ill wh.ch mstrnetJon baa been 
given dunng the Iaat tJuee yean to a few of the more 
advanced pupils an the drawlDg departJnenl;, mcludmg 
lome who Wm! preparmg to .nter tb. medJcaI schools of 
the London hospItals; and-

Colour. ",wch baa aloo been treated 8C1e1JtJ/ica1Iy iu all 
...... an winch .t h .. fonned a part of the aPt mstrucIlolI. 

In th ... aubjecta, however. Dot more than Jive or SIX 
boy •• wh.... IIltended purswta an bfe teqwred apemaI 
traming. ha .......... ved ._etJon an anyone year. 

It II .careeJy n........,. for me to add that m the math .... 
matJoai departJnent anatructJDn has been gtveu m geometry 
and mechamca. tbough WIth reference cb.eBy to the mathe
matical eouree at the nmvel'llltles 

Another and (u I behove) a ""'Y unporiant P"'VlBJOIl iu 
the IeDeme of .... noo teachJDg, collSJ8ta m the """""'" of 
--....g kcIwu on YJIl'JOUl 8CJODIaIic IUbJeeta. an the leetwe 
theatre 

All boys III the .... mOl' echool .. are OIlOOUl'1Jf!ed to attend 
these lectures, w1uch ..... open alao (upon th~ recom
mendaaon of th ... fonn masters) to any boy. of ~. JDlUor 
ochool who may be desIlOUI 01 ..... hog thenl8cl_ of 
them. The lecturea are dea'l!ned. not 80 moch to unpaPt 
"net knowledg. (fo. thl8 we look rather to 0111' ... onee 
classes), as to stmm1a.te an Interest 1U sCIentIfic 8ubjf!Ct.e, 
and to convey onch general information .. mey be fauly 
cons.dmtd ...."tJa\ to a hberel educatlOD 

Ammgemeota have already heeD made for a courae of 
"""""'fJ Jectwoes (one 111 each week). doria!! the preaent 
tePID. on Ltght and Heat A BUDiIar coune will be debirered 
after Eaater on GeoI"lU'. 

It 18 intended to pPOVlde, as apeedtlyaal .. oible, oomplete 
leta of apparalaJlJ. of the best quahty au ..,_on, for 
experunent and ill_oD m the aeverol deportmenta of 
"",enlalic 1II8I:rnctJOn Some progre8I baa aIreody been 
madem thII dlrectwn. 

ltoFould obVIously be prematnre to speak of the rnalU 
of arrangements of 80 re<ellt date, and aa yet to 80 ~ 
au extent of a _ve .barou:ter. On one pomt, howevoi'. 
I feel justaJied in speakmg Wltb CODlid...... I am con
VInced thali the mtmduetJoD mto onr great; schools of a 
""d .. raoge of opllooalatndJ08 .. prod_vo of iDcalcnlable 
ad .... tage. no& to the few alone (aa J8 sometunea suppooed). 
but to the many alao. It gIveS the oppormndy of aearclung 
out and denlopmg _ and taIenta, -.Ii ... the very 
exJstenee.of anytaete or any talent • all _ bel"",......,.)y 
-uspeeted. 

Andthll is, 1_ ...... espeIl!alI, ~e ..... onth tbet.each. 

'DR of pbyaieal .......... w1uch. whr.te_ be.ta nil'" (and 
I behove It to be ~) ... an I_men' of I!eaorai mental 
tram'DR ... DnqueatJonably *he -Da, in ~ ....... fA 
atlmuiatmg "Pporell\:ly dormant mleU_ mto .. h..:ltby 
8Ild VlgOrOWJ _nly.wlnch resch .. Car bayondthel1l~ 
wluch OlJgJoall, oaJled " mto '''''''''10 

And ~ugh d II probable ,bot tho hlfliheat placea m our 
.......... cIa.aaea wtll genenUy b. won by boy. wbo..... at 
least amongst the more mle"""",' and tameat studen," ID 
the ordmary work of the ochool, Itill much will be IJIIlnad 
by ~. whole oommuml}'. mora1l, .. ....u aa IDtel1ectuall 
If only. few more of "" membeta.... Wlthd ........ 110m ,~ 
.I ...... n ....... I fear. to be whoU, enchcated-of the ....... 
I ... and apathetac, and aupphed WIth an obJect and an 
occupation. 

In 1IIBI<uuf these few remarks I han tlfonght it nght to _ct myself to the qu_on of the p_oaJ utably of 
the aubj_ as a m ..... of .. hool _nIDg. WIthout up ...... 
B11'lI &Oy OplDJon as to thmr relata •• unportance. ... 00II1-
pared WIth other branch .. of _etJon. 

lam, & ••• 
AI. ..... D 1. CAR ...... , D D •• 

Master of DulWlch College. 

19, BT, PAUL'S SCBooL, LoRDO •• 

St. Paul' •• E C •• 
StR, Jan. 30. 1871. 

J A" 8Ol'r1 to have acted WIth IUch aeelDlDg dla
ooUPtesy, bnt aa I had no return to make, ... regaPda what 
18 generally understood by the term « ... eolali. edw:abon .. 
for St. Paul'. S~hool, and your oommuDlcatJon of last Jniy 
leemed only a circnlar. I chd uot at th. time. ",b.eb WI8 ID 
tb. hohdays, ... the n ...... l1. of winch J am IIOW re
mmded. ofmalong areply 

W. encoDl'l'110 ooch otueb .. m all aorta of waya, .hort 
of mtmdUClllg ~0Ill formally mto oar school cumcuJum • 
bllt many of oor acholara ._d phyatcal lCIeoee ~ 
at the LOndon Joatttnnon. and som. have h.ghly 80 cha- • , 
tIogmshed ~_ m the VUlTIll'llIiI" of Oxford and 
Camhndge 

W. bave, in tact. uo tone, 1101' .ndeed 'pIIIle, to ntend our 
ayatem at p_nt. the boys not ..... dlng h.... ""d the 
achool aceommodatJon beJDg too much etJoted to allow 
addttloual cIaaa _me for practJcaI mstrnctaOll. 

1 am, SII', 
Yows faltbfully. 

H. KY11AI'l'ON. D D • 
H'lth Maoter • 

20. GIIlI8BAIl CoLLaGE. 

Greaham COUege, E C • 
SIR, Jan 31. 18il 

YOUR letW addreaaed to the Pl'JDCJpPi of Grealwn 
College baa been handed to ma. 

Yoo _ perhaps, unaware that Grealwn Collejte iI .. 
place for IecturJng to the pubbc, and not for teac1uog boyo 
m~ • 

I beg to refer yon to ~. CIuonty Corum .... on ... , who 
made l~ mqumea IDto our work, and mto the '"'"'" I 
under which we bold-01IJ' otIieea. , 

SmentJ.6c ""'""""'" It OIIIInot properly be caUed, hilt, 
... eulalic Iecturea of .. popular klDd "'" do/Jvered to the 

r.Ubbe • Jarge. and .. the WIll of tho founder. IIDd ... the 
ectnPeIareaddreaaedtothe~~th_ .. ~ __ of 

anawenng yom mqauy. 
Generally. I D111 ... y that the~ .. at the ociemdIc 

leeturea IS fau. and !.hill many ponone I80JD to OIl)")' *he j 
advantage of hearxog popolai' apoiIJ_ of _ntJ.6C 
aub.Jecta. 

'l'he m ..... popular the Iectme the better it JS8Itended, but 
the ~ from the ImenIJona of the tovndar 11 _ 

glanog 
No OVldenee 110m the attendance at oar lectures 11 of 

much UIO for the purpoaea of yoar Conmuaatoa in my 

optDIOIL Y ...... obOdient oervant, 
B M eo.n., 

Grahorn I-. on~. 
J d_y """'" of oar 1eetarera would be glad to be 

called before yao for ,oar ~ 

21 . .HAB1IOW 8cBooL. 

D.uJI Sm, Bamnr.lulf 2il. 1870. 
I IIA", haaded '1f1d7 Dole to my oolIague. Mr 

GnIIIth, oar .... UI NaIunIl8eoenee, ODd I havereqnat.ec 
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Inm to have the kmdn"B to anawer the vanous questIon. 
addreaaed to me by yom ComllWlSlon 

J am, dear .... faithfully YOlUfl. 
H. MO .. TAou BUTu ... 

SlI<, Horrow. March 7; 1871 
I BAV. been requ...-.eci by Dr Butler to !!lve you 

lnformatJon Wlth reterenee to the matruchOD m natura.! 
lC!enee glven In Harrow School I eDclose a etatement 
Should the Conummone .. requllO forther detat1s, I will 
gladly furnISh them 

Y OUl" obedIent Bervent, 
GEORGE GRIPPITH. 

A Bystem was eatebhshed .evera! years ago at HIIl"l'01r 
for tho enco1U"Ogement of the study of natura.! Bmenee hJ 
mear18 of voluntary enmmatIoDO An account of tin. IS 
given In AppendIX C. of a Repol"l; "On the best mean. for 
promotIng SClentI1ic education m Schools," publ18hed m 
the &porl of the Bn1aoh AoooCl&tIOn for the Advaneement 
of Smenee for 1867. p bu. TIna oystem IS. Wlth .. me 
modlficatlous, still mamtamed. 

FoUl" years ago a master was appomted for the purpose 

of smug oystema1ae matruchon m natura.! SCIenee. and tho 
suIiJect was made part of the orclmary s.hool work m a 
eeI"I;am number of forma. wlueh at that tIme mcluded nearly 
200 out of the 500 boyo In Harrow School At present 
all boys In the 6th form aD the cl .... cal mde, and the whole 
of the modern .. d.. receIve metruchon In erpenmenlal 

phfh:e who arB on the c!&BSIcal Blda attend one 1ectwe. 
week. In nnmber they are about 140. and they are 
...... nl!ed In four ruV18l0no. the order of winch dependa on 
profimeney m CIao.I ... mathema1aco. natural smence, .and 
modern Jangllageo. , 

The modem SIde, CO!I8I81ang at present of about 40 boys 
waa eatebbshed In 1869 They are taught In two ruVlSlons 
the places In whtch are determmed by prolimency In 
mathematIcs Each ruVlSlon attendo three leosons a week 

Boys m the 6th form. and m forms below tne 5th on the 
o!&BSICal SIde. are not taught n&t1U"al BClence In school. 
Those, however, who desIre to receJ.ve matructlon m those 
subJectB winch the natural SCIence master undeJ"t;ak .. to 
teaCh, are allowed ~ have pnvate I ... ons dunng the hours 
whIch are not allotted to school work A few only receIve 
instruction under these conmtions 

B. REpLIES to SECRETARY'S LETTER, dated Sept. 27, 1872. 
On the 2'7th of September 18'72, the letter and schedule gIven below were sent to the Head-Masters of the 

following Colleges ""d Schools .-' , • 

Charterhouse School. Eton College. Rugby SchooL 
Cheltenham College. Harrow School. Samt Peter's College, Westonnster. 
Christ's HOSpItal KlDg'S Coll"ll'l SchooL Stonyhurat College. 
CIty of London School. Manchester Grammar SchooL Taunton Coll"ll'l School. 
Cbrton College. • Marlborough College. U DIversity Coll"ll'l School. 
Derby Grammar School. Merclumt Taylors' School. Wellington Coll"ll'l' 
Dulwlch College. Roseall School. Wmchester College. 

AId to Science ComIDl8Blon. 
6, Old Palace Yard, London. S.W, 

Sm, Sept. 2'7. 18'72. 
I .A]I[ chrected by the Duke of DevonshIre, the 

Chairm"" of thIS CommissIon. to state that the Com
miSSIoners are extremely ""XIOUS 10 obtam the fullest 
mfoOllatlOn respectmg SCIence teachIng m the pnbhc 
and first-grade schools, and the ColDlDlssloners WIll, 
therefore, feel greatly oblIged If, 10 addition to the 
information wluch you have already been good enough 
to furnIsh, you will kindly !'avour them by ""owenng, 
as fur as yon may be able, the several questions m the 
accompanymg schedule. 

I am to add, thot as the CommISSIoners are desll'OUB 
of obtammg mformatlon from schools .di1fermg m 
orgoruzatIon, the questions in the accompanymg 
schedule are desIgned to cover the work of a good 
many Bchools. It 18 not, therefore, expected that 
answ ... will be given to ""y qUestIOns but those 
which may happen to apply to your school. 

I am further to say that I have been requested by 
His Grnce to oonfer WIth you personally, 10 explam 
tbe precise objects the CommISSIOners hove 10 View, 
and the kind of mformatlon whIch will be moot vain
able to them, if yon conSIder such a course de",",ble, 
10 whroh case I shall be oblIged If you will inform me 
on what day It Will be most convenient to ::ron that I 
Bhould VI"'t ::rour school 

1 ha, e the honour to be, SIr, 
Your obedIent servant, 

J. NOIWAN LocKYER, 
Secretw::r. 

ScH&Dl:La ot PARTICULARS on winch InformatIon ,. 
d"Ired by the Roysl ColDllllllllon on SctentUia 
InBVuctIon Ind the Advanosment of Saten ... 

Name of School or College.:., _ ...... ______ _ 

a.-al Amug_ •. 
I How IS the School elassdied r 
II. I. Seton .. a neooBBlOlY part of the School eo_ or ta 

" laujrht onlJ m apeol8! forma or departmenla ? 

III. Copy of '11me Table. 
IV SIIIIlIll&J'1 of hours l'er week f!1ven m each chlls to 

ddferent subJectB (If playtime IS utilized for preparatIon or 
prechcal work, thIS should be shown separatel,. ) 

V Summary of the number and average age of boys 
learnmg each of the vanous subJectB m the Natura.! SCIence 
Cl ..... 

VI Amount of kno,.tIodge requued before the study of 
Setence 18 oommenced 

vn Ia any altsmatlve or chalCO of snbjectB 01fered P 
What depar1anents of Smence are preferred 1 

(a ) By parents r 
(6) By the boyar 

vln. What branch of Smence I'OOBlvee most attentIon In 
the School. or IS round by experIence to hay. the greatest 
educatIonal value' 

IX What weIght IS &BSIgDed to BCloutUi. attammenla m • 
detenmmng a boy'. poSItIon m the School' 

MetAods of T .... Awsg. 
X What proportIons of the lesaono take the fonn ... peoo 

ttvelyof-
(0) O!al tesolnng and demonstratIon r 
!b) Book Walk 1 
.) I'rac1acal work T 

Xl Winch form of lo .. on 18 found to b. most eft'echve? 
XII How are terl-booka used? • g. 18 book work sup- , 

plementary or preparstOl)' to the 0la11 .... n 7 
XIII. Is the use of note books encouraged (a) dlU"mg or 

(b) after the lesson. and to .. hat extentT 
XIV How far are hoys reqwred to prepara thOll own 

:c!":t!:3: ;:::::::1 to eo1lect BpICImen. dunng 

XV. nescnhe any method of teacluug lOme specIal 
branch of Sctence whuili has boon found successful m yOJa 
SchooL 

Itutr.uoto of T_iIIog. 
XVI. What specIal promion (e.g. lahoratey. Ieeture 

100m, observatory. mWlOUlll, botsmc garden, &c.) ta made 
for Smon1alla Instruc1aoD, and how. It used , 

tP1ans and d ..... ptJoDB of these WIth statements of their =t annual ~ should If poIISIblo. &oeompany t1ue 

..!VII. Number of asmstants and enratore, and annual 

XVIII. What appuatua. chogruns, and specI&l Iitttng. 
..., In use? wbU .... thOIr ..... ' and what IUID 18 alIowOd 

Ra 
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t:ly for new matrumenta, ... d li'l replace, matanaJa UHd, 

XIX u \h ...... worklihop f and If .. , how, and tor w1u5 
pamcular PU1'\>OS1!o 18K .... d r • 

XL WhaU.xt-hook ..... m .... r chatmgwahmghetwoen 
\ho .. for the junIor and BOmor clauea. 

XXI To what hook. of refa.en.... other \han ordll""'1 
... hool booka. have the schol&re ...,... T 

XXll Ie there any Smentdic 80clety 01' Club lit con
oe"'oo ,.,\h tho School T and 1£ .. , who compoae It, how 18 
It worked, and what .. Ito mBuenee on the ~oya T 

Tnt. tU 'prbgnn. 
XXIU. How often i. \he work tested T 
XXIV !n whatwayT'g, by exammatlon of note booka. 

or by oral or wntten questions r • 
XXV. Bywhoml by theteacheraof the.ubjecta, or by 

an mdependent exammer 1 

TeacAero , 
XXVI I. there any dIfficulty m procunng Competent 

SCIence Masters 1 
XXVll. Where are the heat obtalDed T H"ve they been 

spOClally tramed for \he work; and If eo, m what do .. 8I1eh 
tralrong conBlSt 7 

The followmg rephes were receIved .--

1. MERCHANT TAYLOBS' ScHOOL. 

Merob&llt Taylo .. ', 
Sept. 30th, 1872. 

IN reply to yoor letter of tbe 27th mat, 1 beg to 
mform you that Intherto no 10_011 lD setence has been 
gIveD at thIS acbooJ. oWlOg, to the n ...... tI.. of oor 
8ltoatJ.on .. 

I may ullom you, howe_, that the membera of the 
Court of tb. M.rehant Taylor.' Company, Wltb a VIew to 
the greater adV&IItagea of thIS acbool, of wlncb tbey ..... 
the governor., have recently pIll'chaoed for It the B,te of \he 
old Charterholl8O Scbool, DOW removed from London to 
God&lmmg 

Upon the remov&l of thIS acbool to Ito new atte, It will 
doubtl.... lII1dergo a complete re-orgamzatlon, and the 
wbole question of sCIentific mstruction willl'OCOlve the moat 
CI\.l'eful conSIderation • 

It would be premature, at preaent, to do more \han add 
tbat the 8ebool governors have, at the preaBDi tim .. und ... 
thou dehberatlon. the lDlport&llt matters referred to lD 
yOill' letter. 

I have \he bOIl .. to be 
Y 0Ul' fmtbful aervant, 

WILLIAK BAKsa, 
(HeadMaster). 

2. ST. PETER'S CoLLEGB, WESnrINSTBR. 

(JeMr41 AN'tmgtmnm. 
Que,,,,,,, 1. How i. the •• bool c1aasdled 1-Acoordu>g to 

the attammenta of the boy. m c1aastc&l and goner&! Ieam
ln~ For mathematics 10 8U dIVl8lons, accordlDg to pr0-
ficiency lD tbat atudy. 

For French or Germallln groupB of about IJO boys eacb, 
aubdmded afresh lDto fOUl' or three elaases ......r.Img to 
proficnency 

For natural SClOllOB the boys of the three Ingbeat d,Vl
"008 of the achool, about 70 m number, and ... me 30 of 
tbe lower forms bave been taken ODd claaadied afresh 

Quntvm 2 h 8Clence a n ..... ...,. part of tbe achool 
course, or .. It tangbt onll m apOClal forma Of deport
mentl f-Neceaaary, under the new zegulatJOIle, a copy of 
winch 18 enclooed;for all boy. old enough to profit by 11 

• &lid capable oHollOWlng the teachmg. There f8 B power 
of exemp_ lD Bpectal ...... ..eetod lD the head maatef, 
wbo must reporl; all ouch e"emptloll. annually to the 
govenrtng body 

Quntvm 3. Copy of time table 1 
Monday - B-9 (or 9-10) 10-1230 3~.30 (or 3-0). 
Tue8day .- B-9 (or 9-10) 10-1230 3~.30 (or 3-0). 
Wedneaday B-9 (or 9-10) 10-12.30 
Thuraday - B-9 (or 16J 10-12 3~.30 (or3-0). 
Fnday - B-9 (or 10) IO-t2.30 3 3(Hj.30 (or 3-0). 
Saturday - B-9 (or 10) 10-12 

Monday, Tueeday, aD Jlnday Dt bra. , Tburaday 6 hro. J 
WedIleaditf at bra ; Sa ay 3 bra ; 28 hones 1ft all. 

!'rep_nn m the ga and om uf schooL 
0.-4. S1llI\JJW'f of houra per week gmm m each 

cIaoa to ~ aub.J..... (If playtime 18 naIized for PI"" 

XXVIIL What evtden.. of IOientifta qna\dloat,OII 
tendered by ..... dIdatea 18 found to be of moat value f 

XXIX. C&n you .. Ie any reeulill 01 s.nenoo teaohu" hi 
the School r &uch_ 

(G.) SU ...... profaoolonal or otherwISe, 0' mdiVlduai 
scboM. • 

(b.) !nBuen .. upon the IJOIIIIIOI. studI ...... d m$ol]ectutol 
hfe of the School. 

XXX. Are any spOClal rew&rda or enoouragementl Co,., 
exh,b,tion., ochol ..... hlp.. o. prt ... ) open to aucoellrul 
studentl of SCIence lD tbe School r 

XXXI What lDlpl'Ovementa, do you thlDk, could be 
etrected m the _Inng of Setence In yoill' 0 .... School r 
• XXXIl What are the prtnetp&l ob.tacles to the teaehmg 
of Setonee m fOIll' own Sobool T 

XXXIII How oonId the Unlvemtrea but ... iat Sol ....... 
_hlDglU Scboola r 

XXXIV Can you suRgeet auy way in wblch Govern
ment could _ Sctea .... teacbu>g lD Scboolo, .... for 
eump!e. by InspectlOIl r 

XXXV. Have you &IIy other in/onnatlon to !{iva, or 
:~O~~OD to make, hkely to be belpful to the COmm .... 

________ Head M_. 
Date ____________ _ 

p .... tlOII or pmotlc&l work, thiI Ibould be Ibown 
rateIyf}
C1aas ... , mcludmg EnRhsh 
Theology _ -

- 16\ 2, 
2 
2 
4 

lopa. 

HlBtury and geography -
Frencb orGerman -
Matbematlcs -
Nat-SClOIIco 2 (or 1 in jUlllor cIaoa) 

28 
At leaat two hOUfB • day of add,t,olltol work 1ft rre

Ctl;: 18 gIven by mduatnoua boys, and Ime hour ontoroad 

QoeatIon 5. SullllD&l'f of the number &lid avenge age of 
~d!.=~""t,of the VIU'101l8 oubJactllIl tbe N.1urai 

62 Natural Scioune-Hydl'Oatat.ea A 
27 Natural Scteuce-Pbymcal Geolll"phy B. 
A. 3 claoeea-toverage age 1ODIDI'I11. 

JlII110" 16 or Ieaa. 
B. 2 eIasses--ioverage ag .. 16 

, 16 or I .... 
Quemms 6 Amount of kIlowledge ""lwred before the 

study of 8C1 ... ce IS commenced 7 
For upper dIVl8lon Euehd B I '" D. 

Algebra to Quad Equna. 
and" fair kIlowledge of ardhmetIc 

For JllDiot cluaea, Eucbd B i. 
aruI .... thmetJc to dectm&la. 

~~~~ 6 toltematlve or Cb01CO of subjactl 

What departmentl of IIC1ODOB are preferred 7 
a By parents 7 
b. By \he boya 1 

QoeatIon 8 What branch of .............. _ most atten
tion 1ft tbe scbool, or 18 found by expmeoce to have the 
greatest edUc&tluDai v&!ue1-" AppUed phfBlC8" 18 the 
only bf&llch winch we have as 1s attempted or bave any 
.pace Of appbaneea for. A course 01 lecturee, ""c. OIl lie'" 
aeemed to an ..... beet (or tb. clusee gBDer&l\Y. In11 the 
subject of e\eet;rtmty was more mteeeatmg to • f .... of tbe 
beet popa.. 

Quemms 9. What wetgbt 11 BBBlgDed to IClODtdIc attain
mentlln deIermunug a boy'l po81llo1l m the school P-Noj 
much. 

MetluMII tU T_IMg. 
~ 10. Wbat proportions of the Joaona take tbe 

form reepectn'e1yof-
(a.) Oral toaclnllg and demons\:raUoD 1-00. hour per 

week. For another hour queatl_ aee anonrod 
under" mester'o ",e. 

(b.) Book work t-Test boob..., pnpared by the bora 
out of schoollwurL • 

Ce) Pramcal work 1 
~ 11. WInch form ofleeaoll is fourd to be _ 

ell'ecllveT 
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QuuhoD 12. How are text books used 1 • g, Ie book 
work aupp1ementafy or prtparatory to the oral 1esBon 1-
Both 

Que_ 13. Ie tht use 0' nota books enoouraged (a) 
dunn!! or (6) after tht leason, and to whtt ~nt1-The 
boys prepare notes partly at, and atill more after the leason, 
whICh ...... exammed b)' the teacher from tune to tuno 

Qu .. """ 14 How far BrO boyo reqnlred to prtparo th .... 
own apparatus or expenments, or to collect specunens 
durmg the mtorvals betwoon 1 ... 00.1 

QueIh<m 15. Descnbe an)' method of teachmg .omo 
opomaI branch of ........ wWch has boon found II1lCCeUfuI 
In ronrachooL 

1...t.....-t. qf T./lCh'ng 
Que_ 16 What apoma\ pllOVls.on (0 g., laboratory 

lecture room, obBOrV&tory, museum, botanw garden, &c ) 
II mado for 100entmc Inetrncl1on, and how IS It ueed 1 

(PIanI and d ..... ptmna of th_ WIth statemente of thOll' 
coat and annual expenso, ohould, If po881bl. accompany 
thll return ) 

On. owa room, WIth pree ... for apparatus, II us.d for 
lelODOO lectures, and other rooma are usM for phYBlooi 
ACOgrsphy, mecham .. , _onomy, &c, 

QuuhoD 17. Number of as_te and curators, and 
annuaicoat 

QueIh<m 18. What apparatus, dtagrama, and spoma\ 
llttlDga ...... m nse 7 whtt was thm coatl and what sum 
II allowed yearly for new motrumonte, and to replace 
matonalo used, &e 1-WillIo's models of tht mochamool 

r.owors About 601 worth of apparatus for illustratJng 
e_ 00 hast and eiectnOlty Tho master has brought 

and lont any cbagrams wlueh lio needed. 
Que.hoD 19. Ie there a workshop 1 and If ao, how, and 

for whtt pamoular purpose, IS It used 7-No 
Q .. _ 20. What text-books BrOln usor dtstJngu18bmg 

between thos. for tho Jumor and seruor c1aaBea? 
, GlOlg'. sen .. , Tate'. EloctnClty 

JJ "M~et1am, &0. 
And for a fow more advanced puplia

Balfour Stewart on Heat 
Fergu'.on - EloctnOlty. 
Ansted's and Hugh .. ' PhYB.ool Geography 

Quuhon 21. To whtt books of reference, other than 
ordlll""Y lehool books, have the oeholers ace .. o 7 

Q ... _ 22 10 there any Belonttli. BOC.ety or club In 
connenon with tho aohool1 and If 80, who comp... It, 
bow 18 It worked, and what IS lte mfiuence on tho boys 1-
No 

Tell. qf Prog, .... 
QueBhon 23. How often 18 the work tested 1-B)' weekly 

qu .. ttons &lid half-,early e:rammotlons 
Que.hoD 24. In wbat way 7 • g b)' OXlml1D&tJon ot nota 

hoOD, or br oral or wntten qUOltlona 7-By wntten ques
tlonl. 

QueBhoD 25. By whom' by tbe teochers of the aubJocte, 
or by an lDdopondont exammer l-Cluefly b1 the teachers 
of the subJeoIa. 

Tea.her •• 
QueIh<m 26 Ie there any dtlllcuity lD proonnng com-

petent Belence masters 7 ' 
Que_ 27. Whore .... tho best obtJuned T Havo theY 

been apllC1aiJy tramed for tht work; and If 00, lD what do .. 
such trammg co_ 7 

Quea""" 28 What eVldenoo of BClentJll. qualtflcatJon 
tendered b)' candtdatoa II found to bo of moat val"o 7 

QueBh .. 29. Can you atate Bn1 rooulta of IClOI1 .. teach-
lDlf m the aohool T such as-

(G.) S':J."':i.:.lrofeaaouai or oth ....... , of mdlVlduai 

(6) InfI:; th::'~. ganeral etudtOl and mteUemtai 

S0101100 teachnur has not been IIlVOD long enongb, m any 
eIIIOlent tonn. '" Weatmmster. to enable me to answer thII 
gumon 

QueB"" 30 A .. any spemal rewardl or enooursgctDont 
(0 g exlullltlon ••• 1.~I ... Iu", or pnsoa) open to suoce .. ful 

• etudanta of 1Cl0ll00 lD tho ochooll-Pnaoa .... IIlveD In 

hookB " deserved. 
QueBhaa 31 Whr.l; unprovomenia, dQ )'OU tJunk, oould 

be elfocled III the teachmg of 1I010I1 .. In lOur 0Wll aohool T 
Qo.oI1oa 32. Whr.l; .... the pr1IlClpal obBtaalea to tht 

too.cIunl{ of BClOD .. lD JOur own aohool7-W ... t of BpIIOO 
and of tim. for th.ltudf. The aohool ouly poeaesI08 one 
~ aohoolroom and four claaa.rooma: and no-forth .. 
I~ can be obtamod unbl oertam 11& In_ have ex
p ... d. AB to tht queatlon of tuno. l'Of1ftnce to regula
tlona ch. vu. """" 1. (p. 23) will ohow what qnan"'r of 
aub.locte 18 roqwred to be taugbt to aU boya. 
~ 33 How oould w. Um_ beet I8IIIIIt 

lIlIonoo-teachmg In ochoolaf 

QueB""" 34. Can)"011' suggest any way in wlucb Go
vertlmenll could _ ........ teoclung m .. hools, as, for 
example, br mapoctton T • 

Que_-SO Have you any other wormatJon to gtve, or 
snggeotlona to make, h1cel)' to be belpful to tht CommlB
Blonersl-I can ouly npeat my oonVlctton that If oc.ence 
teaclnn!f 18 to be really effiCIent as an motrumeut of edu
catton, it muat bo m&de the pnnOlpai BUbJect of .tud)" 
and that Bchool. .honld be dIVIded Into cl_, oome 
taktng sCIence, ""d others language, .. the has .. of their 
B)'Btem, addmg m eoch .... Bnch further etudt .. as tuno 
will allow to be pUllDed WIth advantage The nobon of 
preeBlng all BUbJocte on all aohools II m my Judgment fatal 
to any effiCl.nt trammg. 

CHAg B SCOTT, 
Head Maater. 

3. MARLBoROUGH CoLLEGE. 

G.......ubrang_. 
QueBhoD I How 18 the Bchool clsaotlled 7-There are 

three d.Vl8lollB of the ochoo!, tho upper, the lower, and the 
modern .chool Th. low .. ochool contama all those Jnruor 
boys whoao attammente do not enable them to WID a place 
m tho upper .chool Tho modern aohool IS mamly com
posed of boy. mtended for the army and nay!, for Wool
wtch, for the Engmeenng College, for tht Indtan Ctvtl 
SerVloe, and for busm"B 

QuuhoD 2 Is lCIence a neoosaary part of the ochool 
course, or 18 It teught oul)' 10 Bpecutl forma or depart
mentor-Two hours a week of SCIence work forma an ..... ..,. 
part of the ochool work of tho upper and two mtddle 
dtVIBIOno of the modern school (about 80 boyo). and on. 
hour A week 18 n ..... ""Y 10 the .... of tho upper shell, 
upper fourth A, and upper fourth B, (about 75 boys In 
all) Otherw18e cortam fonna ars' grouped together for 
SCIence purp.... thus about 10 boy. from .... h of tht 
three llftbs (lower fifth A and B, and Dllddle llftb), WIth 
fivo from the upper fith, and f.ur from 1be BlXth fonn for 
the upper voluntafy &CIen.. form of 43 boys Agam, 
abont 10 boys frOl11 each of the upper abell, npper fourth A 
fonn And upper fourth B form, fonn the lower voluntafy 
IClence form of 31 bOYB Each of those formB are volun
tary; there are three altenl8ttve subjects 

Quu" ... 3 Copy of ttme tablel-The tune teble chlfers 
WIth each farm, and IS m 8Omo reapocte 1I01<1bl.. bnt an 
appromnato analys.. of the number of hour. devoted 10 
each form to .... h BubJeet has haen wntten out on the 
enclosed oheet 

l;laast .. 
-MathtmatJea 

Upper V. 

DIVInIty - -
UIStory and EnglISh· 
French 
SOlence 

ClasBlca 
MathematJea
D.VlDIty 
Hulary 
French _ 
Verses or lIClence' 

Classtca -
Math_ca
DIVlDlty 

:= s...n... 

CJ&88lC8 • 
MUh.....uao-
Dtnruty 

UpperShtll 

HIStory 
French _ 
SeJenco (compulsory) -Scutnce or F ........ or __ 

- 13i 
4! 
2 
2 
2 
2 

26 

- 13i 
4 
2 
2 
2 
2 

251 

• 13i 
4 
2 
2 
2 
2 

25t 

• - 13i 
4 
2 
2 
2 
I 
1 

25i 

• 80metmtaI tImee. ODe u....t of. ~ '-m. 
A_oad.l'.-Il_doao .... .,_boun. 

£4 
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KIIidk IIIIIl ""-' Fort".. 
C!aastee· 
M.thematlca • 
DIVlDlty 
Hlsto". 
1'_ch 

MODBBM SCHOOL. 

Upp.,. DaomoR. 
Latm aDd Eoghoh 
French 

. 
German 
Math.matIee· 
;Dmml>,y 
Htstory 
Seton ... 
DraWlng 

Middle Dftn.noA (A). 
Engb.h 
French 
German 
Math.matIca • 
DIVlml>,y 
History 
Sc,once 
DraWIDg • 

MIddle Ds_ (B). 

EngbBh 
French 
LatIn 
MathematI ... 
DIVlnl1>,y 
HIstory 
SCience 
DraWIDg 

Law ... Domss ... 
EngbBh 
French 
LatIn 
Math.mati ... 
DIVlnl1>,y 
History 
DraWing 

LoWBB SCHOOL. 

Upper T/tJrd. 
C'JaBSICS 
Math.matI ... 
HtStory 
DIVlDlI>,y 
French 
Enghoh 

LmDt!f'SlrIll 

ClaaBl .. 
Ma.thematIee • 
lbetory 
Dlvtml>,y 
F"",ch 
Engbah 
Smgtng 

:r-er ThIrd, 

Cbtsaica 
Mathematt .. • 
HtStory and Enghsh' -D.V1WI>,y . -
FreDoh 
Dnwmg 

• BoIDIIiiJIa_BDsli*~~ 

. lSi .. 
II 
Ii 
Ii 

!!lil 

4 
4 
4 

60r8 
2 
2 

lIor4 
I 

1 
6 
5l 
6 
2 
II 
2 
2 

26l 

2 
i'i 
3 -
6J 
2 
\I 
2 
1 

251 

2 
6 
6l 
6 
2 
\I 
1 

261 

. 12l 
4 
2 
\I 
3 
\I 

25i 

. 11\ 
4 
2 
2 
3 
\I 
1 

2st 

12\ 
4 
3 
2 
3 
1 

251 

C1aasi .. 
Math_ .. • 
H.story 
DIVlD11>,y 
French 
Engbah 
Smgmg 

Upp/lf' Secowd. 

'. 

• IOl 
4 
2 
2 
8 
8 

~ 1 

Qvution 4 Summary of hOlU'l par week givell ill eacll 
claaa to dUl'erent lublecta. (If playtime I. uttlloed fo1o 
preparatIon or practiool work,' tin. ohould be .hoWII 
lOparately ) 

Monday, 10-11 am., lDIddle divurioll A, 
modam ochool • • • CA • ....".,. 

11-12 & m., m.ddle d'VlBlon B. 
modam Icbool • • • CA_,ry. 

4 15-6 16 pm., nppar ahell form. C"-«ry. 
5.30-6 30 pm, 10...... volnntary 

form, coDBtetmg of about 10 boil 
from the upper ahell, and from 
_h of the ~ uppar fourtbo 
(A &lid B) • • • El.clrictly. 

Tuesday, 19-1 pm., npper <bv mod .. hoo! CIumu",. 
Wedneaday,4 15-616 p.m, upper fourth A • CItem..,..,. 

6.30-6.30 l'm., upper voluntary 
form, chieOy from tho middle 
and two 101Ver fifths· • EleeIrICIl,. 

Thnroday, 10-11 a 01., upper mv., mod. Ichool Blecln",/y. 
.. 19-1 pm, IDld. dlV. A. mod. 

IOhool· • • • Blrcln"'g. 
Friday, IO-Il .... m.. WoolWIch cleaa • n.at. 

n 4 15-6 16 p.m., upper voluntary 
IDl'Jll' • • • CIumu",. 

" 6 30-6 30 pm, uppar fourth B • CItem..,..,. 
SaI'lJl'da:r, 10-11 &om. IDld. d.v B. mod 

IOhool • • CA ... ..,"'. 
QuemmJ 6. Summary of the number &lid ave~ aga 

of boys leamtng each of the vanOUl aubJecto m the 
Natural Seton .. CIaoo .. 7-The age of tbo .. boyo who 
study_ ... ence van .. between 13 and 19, &II average age 
would perhaps be 16. 'fhelCtuai number of boy. who do 
mence .. at th .. tIme 202, of tb ... 47 do Onl~ one aubjec& 
a week (I hour chem.stry) I 156 do two au ecta B week 
(1 hour chelD1stry &lid 1 hour e1ectnClty), wh • the Wool. 
Wlch eleaa, numbenDflli'. do three aubJecto B week. 

QuaI, ... 6. Amount of knowledge requued before the 
study of BOlence .. commenced P-SClO11Ol is commenced 
h ... :-

(A.) In the upper IOhool'lhan .. boy entero one of the 
upper fourth forma 

(B.) In the modam IchoollVben a boy entero the middle 
mVlBlon B. 

B0110I no apeCJ&l knowledge .. reqUIred before B boy 
can enter t.be science zone. because he tutela at aud a new 
form BunultaneoUlly, the commencement of IClOOce bem.ll' 
determ10ed by Ina remova1.nto another fol'lll. 

If .. boy obows any vorr apecmI aptItude for "'ence, and 
is m a 101'1\1 below the ... ence lObe, h. .. permJtted IOJllfI 
tIm .. , by tb. grace of Ina form maateP, to a.ttend ... ence 
lectnrea With tb. upper fourtlt A or B Mm, once or _ 
& week. 

QuemmJ 7. Is any alternatIve or cho"", of IUbJectI 
olI'cred 7-ln the fifth forma B boy may choOlO between 
veneo, htstory, and ...... co. In the upper .hell and upper 
fourth (A &lid B) forma, .. boy may .hoooe between yo."', 
1naIory, French, and .. ......,.)d DOD-OCDlpuJocny hou:r of 
lClencc work 

Wha.t departments of....- .... pmerred 1 
... By parente ~Parenta 'Ver'f rare/, mdeed espreN 

aoy .hm ... 10 the matter. 
6. )1y the boys P-PbfllC8 proper ....... the pre(emtce 

by tbo boys. TbiI note hooks and genenl 
m_ would 100m to provo tbM eleelnctty. 
magoetlom, &e., .... _ popuIaao tbaa 
chemIStry, and eas .... to comprehOnil 

Qit1n1W118. Wha.t branch of ...... co ........ moot atten· 
gOD m the oohool, or .. found by.............. to bave the 
~ OOncalilODal nlueT-G'bommry _VOl _ 

attention here, and I bel""" elaewb-. I CIIDIlOt ., 
lViId branch of ......... baa tbe greaIe8t 00_01 nlDe. 
I Ibould tInnk. aa _ of Uldlflduol epuuon (not of os· 
penence). thefollowmg lUbJecto wuWd he _ nluable-

a. For k=:Z; , 
~. 

-ehemiolrJ· : m:~eti .... hrdroolaiia, 
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b. For boy<! between the ~ddIe fourth and thellfths , town. Boya ... e enoouraged to learn tumtng, &c , under 
Elementary heat • hll gwdance, and It II our mtentJon to bwld a good and 

" e1ectnmty. commodIous workshop WIthin the College sround. at the, 
magnetl.m earhest pOSSlble opportun.ty. 
BOund Quutum 20. What text-books are In use 7 dIstmgnlllung 
hgbt between tho.e for the Jwuo, and .emor c1as ... f-

JJ chemJBtry For Jumor classes' ~ 
c. For boy. In and above the fifth. , .. Ro ... e's Elementary Chemlltrr PrIm .. " 

MechamCB, electnOlty, magnetllm, heat, chem.stry. .. B. Stew8lt'. Elementary Pb)'lllCB Pruner." 
EIem.ntary _nomy For .ewor clas ... \ 
Elementery pbyslOlogy. .. W. A. Miller'. Elementary ChelW.try" 

Que.tJon 9. What wOlgbt ...... gned to .cientrlic atteJn- .. Prlvet-D .. chanel's Natura.! PluioBophy " 
menta In detemuwog a boy's p08ltJon In the .chooI7- F .. ape .... Lpupu. 
There are marks 888tgned to each boy who does smence, If Ganot's Smaller PhysICS I' 
botb m Ius weekly work and In quarterly exammatJons "Huxley'. Elementary PhySl010gy " 
'l'b ... mark. are added rota the totol to ".'gn Iu. :finol .. Tyndall on Heat .. a Mode of MotIon." 
place. 'fhe exact proportIOn observed .n addIng the Quutum 21. '}.'o what books of referen.e, oth .. than 
sOlence marks to those attamed m other subjects \,robably ordInery •• bool books, have the .cholars ...... ?-There 
vanes to a certmn extent 1n different forms J but In every are house bbranes, and there 18 aD excellent general hbrary 
f..m a boy would gam very considerably by haVIng really to whIch boy. have free ...... , and whICh contam. some 
dIstJogwahed lums.lf In the &Olenoo work good .Olentl:fic books. 

Methods uf TBachmg Quutum 22 Is there any .OlontJ:fi. .0Clety or club In 

Qu •• llon 10 What prop_ons of the le •• on. take tbe connexlon WIth the school? and If .0, wbo compo.e It, 
for respectJvely of- how ••• t worked, and what 18 Its mfluence on the boy.?-

(4) Oral teachmg and demonstrstJon ?-The .clence A natura.! lustory soolety, the earhest, 1 beheve, tbat W8B 
work here consIsts of expernnentallectures Quee-. founded at my publIc Bchool, baa been In actJ.ve operation 
tJ.ODS are asked at the commencement of the for a consIderable number of years One of the masters 
lecture, and tho boys are IDVlted and de8lred to 18 president, other ma.ter. frequently attend and read 
.. k que.tlons .. often as pO.SIble out of .chool paper. A large number of boy. belong to It There are 

(b) Book work ?-In the mIddle d,V1810n. A and 8 of forDightly meetmgs, at wluch papers are read, very often 
the Modern School, Roscoe's SCIence Pl'lmer, Bnd by the boys themselves There are varIOUS BeetlODS (geo
Bolfour Stew8lt'. PrJmer re.poot .. ely are prepared logICoI, botanIcal, entomologlc&i, ... haoologlcal, &c ), each 
88 form work, and portIons of them are dlBCUBse4 of which 18 preSIded over by one of the members, and 
before leetnre. whlOh furnllh quarterly Or more frequent reports There 

(e) Practlcalwork1-Assmence has not yet been long are one or two :field-days every term, on these days the 
mtroduced mto the .chool Cllmculum, and we heve boy. go to explore new dI.trJcts beyond the reach of an 
not .. yet been able to prOVIde a regnlar labors- ordmary walk The mfluence of thiS somety on the boys 
tory, practlOaI work IS only po.slble to any great I. In all re.pects most valuable, and the extent of practJcol 
extent In the V8rJOUS branches of natural hlBtory. work whlcli .t ha. efl'ected may he Judged by the long 

Quemon 11. Wluch form of lesson 18 found to be mo.t .enes of pubb.hed reports, 8B well as by the flora of the 
eWectJve ?-Lecture., so long .. they be of such mtereat district, and full .. counts of .ts entomology, geology, 
that the attentJon of the form II well mamtamed upon the ornIthology, &c., .t has produced 
subJeot. Test. uf Progress. 

Qu.II .... 12 How are text-book. u.ed 1 e.g , Is book Que.t .... 23. How often IS the work tested ?-There I ... 
work sup\,lementary or prep .... tory to the or&! I ... on? quarterlyeX8lDlDatlon. Note books are then exammed, 
-Exce)'t m the .n.tan.e. mentioned (. par. 10 b), the and a paper of queat1on. given. But progress •• more or 
po ..... ,on and u.eJlf text-books II not .ompul.ory I ... tested every week by the questions before lecture 

Que.to ... 13 I. the us. of note book. encouraged (a) When a boy answer. badly, h18 note book IS ox&lWned, 
dUrIng or (6) after the le.son, and to what ext."t 7-The !",d If m.uffiOlent I. :filled up out of school or re-Wrltten. 
use of note books II reqwred both dUrIng and after lecture. Quemo .. 24. In what way? e g by ex&lWnatJon of not. 
'Rough pencll notes are expected to be tak.n dunng lecture, book., or by or&! or wrItten que.tJons?-By each- and 
and th.se are WrItten out afterward.. and ought to be ev.~ of these means; ",de precedIng pars-pbs. 
enlarged from memory, m a fair copy note-book -, .,--

Que.ts"" 14 How far are boy. reqUired to prepare their Questson 25. By whom 7 by the teachers of the subJeots, 
own apparatus or expenmenta. or to eollect specimens or by an mdependent exammer 1-Thus far, except on one 
dUrIng the mtervols between le.aon. ?-Pnze. are yearly oooa.,on, by the teacher of the subJects, but we shall m 
gIVen for vartoUI Natural History CollectIons, g., wIld futUl'8 take every opportumty that occurs t.p lecure an 
dowere; anatomI8ed p1a.nte J land and freshwater ahe1la, inspection or exammatJ.on of our sCience teaclung by com-
butterfhes, moth., &c. potent exammere, unconnected WIth the .chool 

Quosh ... 15. Describe anr method of teachmg some Te.cher •• 
IpeOlol branch of 100en .. which baa been found BUOo .. sful Que,tJon 26 fa there any dIfficulty m procunng com-
10 your lobooll-Sel'lel of lectures have from tame to tune patent BClence maaters 'I-Men, With 8ltiliClent knowledge 
been given bT d,Werent maste ... on geology, aDimol phy.,.. to teach are eBSlI)' procured, but we cannot be oIwaY8 
loA1'. botany, &c I 'WIth aatJ.sfactory results m mCreB8lDg oertam of findmg gentlemen wl'lo altIo ha.ve the lDlportant 
thutook of knowledge pos .... ed by .. good many boys, gUt of beIng able to IlDpart thel1" knowledge, and to mam-
and glvmg a marked Ill1DnlWI to a fow tam the n .... aary dIoc.plme. 

boIIrumont. qf T.ach.ng Que.llon 27 Where are tbe best obtsmed 7 Have they 
Qu •• ,..,. 16 What Ipe.,01 prov,.,on (. g • laboratory, been .pemolly trBlned for the work, and. If 80,.n what doea 

lecture room, ohservatory. museum, botaniC garden, &0) Il11ch tratnmg constst !-Masters, competent to teJCh one 
18 m&de for sClentdic instruction, and how 18 It used? or other branch of SClenoe, can DOW be found at both 

(Planl and d ...... ptlon. oftheBe, With otatements ofthetr UDiVersltJes The pea ..... on of suffiCIent knowledge 18. 
coot and annuol expen.e, should, .f pOSSible, .. company howe ...... th •• mall .. t partoHhematter. Outofa hundred 
thll return ) 'men who know enongh of sc.ence to qn&llfy them .. metrue-

1'here 10 a good lecture room with apparatus, a musewo, • tora, there nnght not be a dozen who wonld make really 
and a botan.c gardon. Owmg to spOClol Cll'Cwostan,," It good masters, and unIee. they knew how to teach and to 
.. not essy tu 88T how mueh they oost, the •• pense of rule, thOll knowledge wonll! be v&luel ... for all practac&l 
11l&lntamlDg them doea not ID gonn exoeed 301. or 401 a purpos ... 
1""'". Que.II"" 28. What evtdence of sOlentJ:fic naWicatJon 

QuemOtI 17. Number of ..... tanto and curators, and tendered b:r candIdates .. found to be of mos' voIue f
annnol coatI-There 18 only one .. gular lO1enoe mister; Beyond the ov1dence of testJmom&ls, pubhshed worla>, &e., 
bllt lOver&! of the oth .. m....... &&Slat the boys, es)lOClallr 1 .hould oIwayo try to obtam some pnvate tru_hy 
m natural hiStorv, phys"",1 geography. &c. oplDlon of .. candIdate'. '1uah6cstlon before appomtJo~ Ium 

1'ho .&Iary of the SClence masle> II about 3001 a 1""'"' to .. lIClence maaterehlp. Further, 1 shonld alwaya thmk 1t 
Qum ... 18. What apparatus, dJugramo, and IPCCUl! 6t- oImost eesentaal that he shonld bave had some expmen .. 

"ngs .... m use I what was the .. oootl aDd what sum.. m teachmg, and .hould give BOme prom18O of bClng .okely 
allowed l"8lIT tor n... In.truments, and to repla.. mate- to pnasess the quahtlea that & teacher reqwred 
nail used, &" I-S .. Queanon 16. ~ 29 Can you state &DT reauIta of ....... teach-

Qtoestwa 19 Is there a workshop 1 and if 80, how, and ing m the school r snch 88-
tor wbat paRtoul .. purpose, lilt used I-Th ....... work- (s) Su ...... professlnn&l or othennse, of indmdual 
shop oIose to the COllege, fitted up bT. tradOSlWlll In Ute scholars. 

~~ S 



1M ROYAL COl!llt:Jll8IOlf ON IIOtII:NTU'IO ,llftITBUOTION, E'l'O. I 

(6 ) InlluenOlt II/J01I the IfOIJI'I8l am. ad inten
Wal bfe of the .. boo!. 

Th. only zeeultll I..... gmo are the averagea of marb 
obtamed at tho last examm.tIOn. Mu. == 100.. 
Upper VolUlltal'y (from th.1ifthe) - Electrlclty • 69 14 

.. - ChOlllJ8try - 35'66 
Upper shell - 'J • 31' 48 

.. fourtbe (AI - 29' 31 
" ,,(B) u " ~ 26·16 

Lower voluntary (from three p...,..jing 
• formo) - - - - EleotnClty - 42'03 
Upper d",won modern .. bool - .. • - 49 60 

" 'f • ctreurietry • 26'07 
Middle dlVlSlon • EleotnCl~. 36 58 

.. • CIumnotrY - 17' 90 
Lower dlVlOion - EleotnClty • 24 41 

.. • Plopertl .. of Mattei.- 35' 06 
WoolWich cIasa -. Heat • 36'07 

SClOnco has been mb'oducod too ...... tly to have pr<>
duced .ny marked ... ults at I ... ent. 1 cannot trace .n)' 
miluenco which It bas ,xOl'ClIIe on the general studl .. en 
on the mtellectual hre There..... however, two good 
""sults wbreh It to ptodumng now. and will produce more 
and more 1. It enlarges tbe range of knowledge and 
mte1hgent mt ..... ts for • large number of boy.. 2. It-bas 
oueceeded tD BttmulatlDg and evokulg tb. powers of .. few 
boys wbo bad falled oolUp1ete1y lU other studl... Th ... 
results alone are amply ouffi.C1ont to J1lBttJYIto mtrnductaon. 
and enoourage Il8 to persevere. 

Queahrm 30 Are any spemal rewardo Or enoourag.m.nts 
Co !I exlubltlon •• sebolarsbtpo, en pnzeo) open to succesoful 
studonts of smenco m tho Bohool P-There are as ret no 
natcral B"'ence scholarslups. but pt'lZeS are freely gIven to 
reward IlUcc... or effort In the acqwSltlon of smentdic 
knowledge. ' 

Quo.ho" 31 What tmprovements. do you thmk, eoold 
b. effected In the teaclung of ",ene. m yom own scbool? 
- Vl e Bo?e annoUB to bwld a la.boratory sa Boon as our 
means allow us to do BO, and we wtBh to haVII our OWQ 
worksbops. Further than tlus nothmg cau b. at present 
e1Iected eonBI.tently With ~he cbara<:ter and avawed atmB of 
the Bcbool My expenence here has been thet the demand 
for B",entlfic teachtDg IS en_Iy, en almost entlrely, lmuted 
by tbe actual pmetreal re<jwrements of the hOYB h .eems 
to he lDlposBlble a.t an ordinary pllbhc scbocl to furmsh any 
but a very Bman number of boys With anrtbmg tha.t could 
be falrlye&lled a th_ngh .duco.tlon m emenee. In all the 
vanous eompetltlve exauunatlons fo. whICh the UtaJonty-of 
them .... bemg tram.d, the part oooupred b,. BClenoe til very 
aubordlnate to that cl&lIDed by literature. Now and then ' 
we find " boy Wltb marked BClenttfic aptItud •• and It would 
be our object to stlmulate and help lum to the utluost of 
om power. but tbe practIcal need ot most bOlO, as well as 
the .xp .... WlBbes of tbetr parents. render ,t tmpoSSlbl. 
for DB a.t present to extend the BCI.nee teachmg wttbont 
lDJurIDg th. school. 

Qu.shon 32 What "'" the pnncipal obstacles to the 
teacbmg of B",enee tD yom own 6chooll 

1 The fact thet tbe boys' tIme iB alreedy aO_lJetI bY 
studl .. wluch have of I.te y...... been largely multIphed. 
.. nd wluch m most ...... they know too be eosent1al to tbetr 
futme prospects m hi •• 

2 The fact thet the demand for BClenttfic teachtng 
among parents 18 "ery small. Th. general oplDlOn seeml 
to be that an o>dmary knowledge of B"enoe dotiI not open 
the way for any career m th. futme. and that a boy IS more 
hke1y to Win for btmself a future poutlon by followmg the 
studies wbtcb fonn tho III&UI cumcI1Ium of teachmg. 

Qu.shon 33 How .could the UmverSltI .. best aomt 
BClenco teachmg m achools 1-1 do Dot thmk that they 
could do so more than they do at present. The scholar
ships alreedy founded o&u fm! to prodWle ev.n a oman 
number of properly qualdied candidates. The eoDCl ........ 
to winch I have been most strongly led by expenence 18 
tbts,-that the cause of acl8Dttfic educa.tlon would be bost 
aerved by the founding of a achoo! m wbteh smeuce wuuld 
occupy th. c/Ht;f, and hteratlue a ouborduJllte plaee. If 
such .. school were prope1'ly endowed, and If Goventment 
undeJ'look to pr<mde lome cereer for a _ number 
yearly of the nwst..........ruI students, ii, too, the school 
were mode a thoroughly good one m all other reopeeto, If 
it w .... dJrected b,. VIgorous and able masters, and furnished 
Wlth all the best .ppm..... I bebeve that much more 
would be done for th. furtherance of real BCtenee than the 
eomparatIvel,. tmtal and not very auceeosful efforts w1uch 
some schools have made to introduoo """""'" mto tIuur 
GIdmary" ......... 

QueahotI34. Can JOU suggest any _y in .. breh Govern
ment could aomt BClence teocIung m .. hoois. as lor 
example, br mspectIon r 

(CL) Br "'*"'>g ........ buildmg d So1ub. Komllagt.ou, 01 
eIsewh_ m w1uch the host modern p",",aoI 
apparatus oould be ....... luch .. tbe collsction of 
the ConaervatOJre des Arlo at MOtlen m P ..... or 
tbe Pbymcal Cabmet m Leyden 

(6) By the grant of moneys for th. purchase of appa
ratus and chagrama. or the loan of ouch api>"" 
ratlto, or the authonsauon of th. 1&1. of luoh 
apparatus at eost pnee, and by """"""ted agents 

(D.) By maIung some branoh of .... nce aompuloo" m all 
Government examDIIIQODI. 

Qu.shon 36. Have ),on any otber information to give, or 
suggestlon to make, w.ely to be belpful to the COlDlDl .. 
Slon ... P-I beIreve from tho oomp_tlve nown ... of the 
study tbat we are not m a POSltlon to speak With .... ,. d .. 
fuuten ... eoncermng the general roouIts to he expected 
from the mtroductlon of ... enco teaclung into schools. 
There can he no donbt the studT ought to bo generall)' 
intrnduced mto aUJnma.ry and artioans' .ehooli for the 
botter mformmg our IrOn omeltaro. glso work .... 
dyers. and hanIbcraftomen. 

Up to tho preoant tJme tt .. nnot honestl)' be laid either 
that amen .. bas ilounohed at the pubhc .. hoola. or thet • 
we have oolved the tmmense drlIIeultt .. of orgem.mg thl 
teachtng of lClen .. ,n ouob" _y .. to produes reoulta .t all 
eontmenaurate With the bop .. whIch led to tts introductlon. 
The real ........ of tlus are ...... That the ground 1J alreed1 
P~Pled by a multltude of stuIb .. whreh tmperatIvely 
demand "place •• nd wlucb &1'8 more generaU1 re<jwred by 
parents. II. That the ,ntrnductaon of SCIence II otiIIlooked 
<>n by many teach ..... a disturbing element m the pro
greso ,of th. o~ary studl... Tha real .olutlon of om 
drlIIeultl.. belong.. I behevo, to the future, and It tDay 
pOBBlblr be lonnd m the '"1'"",,10 rather than tho combo ... d 
eXtBtence of IClentlilo and hterary schuola. 1 of C01Il'I8 
assume that m BClontlilo lohoola """" hterature would be 
taught. and m h~ IChools 'orM BOlen.., but I think 
thet thare Bbould be m England .ome oohoola tn wluch 
the BClentlfic elem.nt dlstlnctly prodomm_. Just as the 
lIterary element dtltmctly predomm_ m most schools at 
p ..... nt. 

Oct. 8. 1872. 
P. W. PUMa, B.D., P R.B. 

Head Miller. 

4. RoSSALL SCHOOL. 

G....,.alA.I'f'/IIl(J_. 
QuosholJ 1, How is the achool claBS1lied 7-Th. school io 

dmded mto two dlstlnct departments-tbe ClasIUlal and 
the Modern School. The dlffereDce In the oour ... of edw. 
tIon proVlded m the two departments Uta1 be understood 
from • coml'anaon of the accompanymg hots of oubJects of 
stud),,-

Clamcal. 
Greek and Latm Book .. 
Exermseo. 
Htstory and Geograpb)'. 
Anthmeho. 
Math_a. 
French. 
German. 
DraWIng. 
MllBlC and Bmgmg. 
Wrttlng. 

Modem. 
Arlthmetlo and A1gch ..... 
Geometry 
H1gh .. M&thIlllJatlCa. 

t!.':!: L&ngnag .. 
G....,...,. 
Latm. 
HISIorJ and Geograpby. 
Chemtsl!y. 
WmmgandBooJ/:lreepJDf. 
M1lI1c. 
Drawmg. 

The Modern Deplll'tmeu$ II dtVlded tnto
Upper A. 
LO_A. 
UpperB. 
Lowet B. 

QauIios 2 Is Science • n..,....,. put of the JclrooJ 
C01U'B8, or JB It taught only m opec1aIlorms or deportments f 
-Sctence 18 a n..,....,." J>U' of tba IChooI _ m tba 
Modern l>eparttt1eni. but 18 opeu to volo_ hum the 
CIaoIIco.L 

QueahotI3. Copy of tJme table:
Chapel d 7 ... m. 
Breakfast at 7.20 a.m. 
Fmc School at 8.30 .. 111. to 10.30 LID. 
Seeond School at 11.0 LtD. to 12.30 p.m. 
Domer at 1.30 p.m. 
Thud Sehool d 4.0 P Jlt, to 6.0 p.m. 
Tead60p.m. 
Prepanaon a.t 7.0 p.m. to 8.15 P Jlt, 

Cbape1 at 8.30 P IlL 
Bed for Muldle and ~ ... Schools .. 9 0 p .... 
Bed ~ Upper School d 10.30 p tD. 



tn 
~ 

Il001_ 0;,= · · 
Probollml_{= · · 
A. tipper . · 
V J'orm rrx: · · -. 
lV.J'orm{= · · · 
A. Lowtr . . 
ntJ'orm {=: 

ModemB. tipper . ' 
n.porm {= · 
Ho4emB.Lcrorer · · 
IJ'orm{= 

LoWOJ' .obool{~==::: 

Proporalor7 g~r;:.,If1: · 
Lower II: 

-
A. JL 8chool. 

: }Greet_ 

· : }Artlel .. · · 
, ArtIeIa • · 

· : }BcrlPIure 

· : }DI9In1'" · 
·AnIcleo. · 

· : J Dlripfty • 

.0._ · . 
: }DlvlDl"'. 

.0._ 

: } o.leohIaJQ. &c..-

: } o.teobllm . " 
. - . · . 

· . · . -

BOBBALL SCHOOL Tn .. , TABLB, 1872. 

In S.&oo18.30 to 1030 &om. • 3rd School 4 0 to 6 0 p m 
2nd 8cboo11l.0 to 12.3\1 a.m. Sundar 9 45 to 100 a.m. and 4.0 to 50 p.m. 

• l'nD.A.r. Ilon.&.y. TmHmJ.:r. 
-

PJLI!ohooL lIiBcboo1. Ind8chooL I 81'dBcbool. nSchooL I Sod SchooL' I &;dSchooL 

· Greet_ • CJMmci • · -_Ilea - .. 0Jaai0l .. · • 0Iaaic0 • .. 0laai0l .. • lIIathemallea · 
'P'~~-- }0Iaaic0' .. MathematIC. - {~~tt\'! :} 0IaIm .. - • OIassI ... Prenoh· • lIIathematics · 
• Faley ..,d BcrIpiure • {~ IAmgaage, }s.. .... : -_.French .. Prenob. Statloa* ... Geology,- Dmwmg • Geomel1:Y. TrIgnomq 

. -- .{~~~b:: } ClaIo!';' • .. CluIiol .. - • 0Iaaic0 • {lIathem&kOl .. .. lIatbema.tlca · Olaamoa.. .. • lIIathemaboa . . 
• Greek TooIamenI pJathemalica • • CJnsaIca • · :}~. { mUlllC8, Germa.n .. Mathematics · : }lIIathemabce - · .. 0laaai0l" .. .. lIa.thematica • Frenol>. 0IaIm ... .. Ol888lca .. 

• Plley and BcrIplure · {~t... IAmgaage, j8-". · ._.French • Buclld,S_ .. Book·keepID& Drawmg GilOgraphy. Alithm.tio· 

• Greek Te&meot • 0Iaaic0 • · -{=.= : N=r:a~th=:: =:a:a~~: JOIaaaIOi • {French. OlaaaICl .. · • 0Ia8lI1Cl.Prenoh· · -
.. BcrIpiure • · • J'zenoh, lIIathemallea • 0IassI ... N L Pronch • 0Iaaic0 • · • Drawing Sohocl, Buclid Frenchorlllath_ {:ow:,.~l;,~= ""d 

• Bcnplure · {PrmlCh, CIaaslos-
.. OJBMiOll" .. : }OIumca. { MatbematiCl,. Olaasics .. 

• O_lIIathemaboa· ~:,~:atth~a: : }oia..I ... {Frenol>.OIa8lIl", 
.. Cluslcs, Frenoh .. 

... BcrIplure· · • Math .... ti ... French • 01111101 .. · {BngIlshLtwguage.Geo-
~ man. Buclid. Drawing Sohocl Prenoh or ld'athemattCl O\aaai", • . · 

'_ BcrIpiure lJ.IItor;r {ClDlIUOI. .. BOR'Uab, hench .. : rf~':'il~: MathematiOl, OlaaIlca .. French •• · .. History, Claulca 
.. C1Mllca· · - Eughlh. bench- OIa .... :.,Prenoh- • Classwe 1 • History, 0laaal0I 

I 

~ SoriDIUl'e!Ilator7 .. {~a::: : )0_ ... {Arlthmetio I. Geometry .. Claaica ~ .. WritlD8''' '. 
• Drawmg· .. Olaaslca .. . .. Anthmetlit • Geosrai>hY · I 

• { BcrIpture lIlstor;y I -. UathematlCa, .. - -.f=:: · .. Bu8'hlh~ .. -.- .. Claatos· .. MatJhematica · .. English. Geometry 
• BugIl8h.- · '-0_- . Mathema.tl08 · • Eugllsh, Geometry · 

• N~TooIament, Gate- }'W\1tmg '. 
: {N:~"t,Qoto- { Englisb. .. : :'fL~it .. · .. OlasalCJ" .. .. Mathemafn08 · • Bugllah - • • 

Bngllsh · .. Olassi~ Wrlting • Bnghah • .. English, Mathematic! .. 
-

• Drawmg 

I 
~ 
e 
i 
l 
~ 
~ 

.... 
~ 



RO •• ALL SCHOOL Tuu, TABLE, 187B-.""htlUed. 

i J WB»B1IIn.LY. T.K'O'.BJDAY~ 

/. 
i'BIDA.r. 

l. 
1IA.'IVlUJ,ol.:r. 

I 111 Sohool. IndBobool. BrdBohool IltSohool I 2nd 8011001 I 8rd Sohoot lit 9ohool. Snd Sohool 8rd Sohool. "' SobooL [ and Scbool 

HonUo'" {~::~ : jlll.lhomBlt .. • 0IaaI .. • OIalatc4 ·0_ .. • 0In0ri .. {MathematfOi 
.. Clwl~" : J 0I1IIico • • Ma.thematlOi ·0_ ... .0_ .. . -

Proba~tonlU'8 {Eg::: : : }I/.e=:i~"} (9.) 0Ja0ai .. • (8.) Oom»Ollllon· 0_ .. • • OlwiCB, German· ClaaliC3', German 
(1) 

otam",. • )fathematlCl' .. Hlalory. • Olu:t!~a.. .. OJaoaiCi 
- Arlthmetio' Eng ~~:a }OoniCl 1/.e\'UJIOllfln'll»h fFrenCh. Trigono- Land suneyillg',{ CIee ... l'reDoh'i eJUUDl Lan I} P ... ob, ArillDno- 01c~"I'ODCh A.llppOl' • {~;rt",Oe_. DuoUd. Vuiera ." Solon .. . StatlOi J Lit. D~tlO';, Bl~:fall motry DmW1D1 (oI_tely) (alternately) Geology. II", 

(alternately) 

flllalhemal;\ ... J {oormao,l're.Oh} r·lhem

•
t 
.... J . V Porm {Eg:: : }OIaaIOJ' {OJ ... I... . }OJaoaioo • CWSIC8 CInorioo .. p~!~:~ Pre.ob. Classl ... }OIaaICS • .. {N~~=.:oJeDee. Classic.. 0IaaI0 •• · .. Genww, 0lMIi0l- .. Olaaaica. Math .. . ClassiCS, Mathe- ClM8i.ca, Mathe-mali .. tiOD. Prench. malioo. 

.....1 ... 

IV. P01'1Il {I!:: flathem.II", J {ClassiCS" .. 
}OJaaalCl • 

{Math.matl... 1 : }01aat10i' { OlasalOl" .. JOIauloa • Claa.toa C18Alcs, German .. JCIaatlco . - MathemattCl.and {NatUra) Science CIa.los. Prenob. UUIot .. • OIaal .... Clerman· .. CIM81C1J,.Matbe- Gerlll6n. CIUlICl - ClaaaiOl., .. and CluInc .. Olaaaica. Mathe-matics. ~ _101 

A Lowor . · • {~Ii'" Oerman lIUDlId, Vidor. • Sohmoe • AJsebm, F .... eb • Bookkeepmg, {:r!:!:etlo} \if tl::l:'" } Prencb { 01' .... Pre.oh f IIevl8lon r~~:h 
~Antbm.ti .. 1 Oloero, Preneb. Dl"IIoWlUg. 

G~lo" 
exami.. Enp;bab 

!'renoh. (alternately) 1la.uon Hlny 
~ (altel'llately ) , 

lit Fol'lD{~~ . \ : 1~~~.tum1 prathemall .. :}C_. .. {~::::mttCIJ : } MathematlOi e1aoal .. , .} Frenoh, ClaaIica. .. }01uoIca { Mathematics, 0_ ... .01_ . .. Mathematicl, 
OlaulOl. ftenoh .. m-.", . .. Claawa. Olaaai ... 

Modem B., Uppor • {~1Iah }K (dOl '. Sal\ll1.Of!I • Gel'Dlllll,lIuoUd. French . • lllalhemal;\ .. • Olauiot, lIuahd • Math_I .. · f=~t:r~ f8cl~nallah lIIeebanl ... 

Porm {f::: : } 0IIIIic0 •• .. { ~=.n~ : J0I11IIIico • .. OlautCi .. {Mathematics : J Katbematl"" .. {~=:lOlaaiCi O,",al... • .. {m=:. PreDeb-
ClaalOl.. .. } Mtlthematta. .. OlualC8- ClaaIce, Wntlns- CIUlICL 

UOdU'h B., Lawv · • {~~~~ .. w- } )[athomaUQI .. {])1~~~} lludlc\, a.nnau • Ma\h8Dlah~ • Prenoh,OOOgnlpby .~ . • Solon .. . · {=J!~~ooJ: } Bnal1ob. Soten", _l'oper . 

1 l'N"In'{ ~\r.: : } 8l::l:; r.:ll:l: {Ma'hem.,1oo. 1 ClGaica. kn,r:Uah-Mathenuddot .. English .. WriHna. Cllaaalea· CIaaaI ... Jl'atbemat:iCl' • En@'llsh. ClILIIdCl" hench. (.'lusics - CI • .."cs.. .. CTaaoI ... · a_oa .. JinSluib. .. OlBIIUC8· .... Classlca, Mat.he- 1d.u.l.homati.. ~ .. liInghsb. MaUtm .. RnShah. Claaaica- Lt....... . CIaauao· • 
~1'l_ 

{" ..... JIo.. 1 0In0ri ... 
.maUOII. 

Lowor Scbool w~o: Ite- • Bbolor1 • 0In0ri ... Dielatlon Claulct,AnlbmoUc {Wntln., Arilh.} 
Preueb, 010111 ... Arllhmriua - {~..:rItmg, }CIaati .... 0JaaaI0I. • metle. ])ra.w .. l'renoh, 01IIIic0 • • mor.- .ng. i P<>nD III ... J"retteh .. Drawllll .. - - Cl8l~l1o. .. - Mathematlct .. Rn~h!h. Clua1ct- CludCl - .. Wntlng: .. .. etaplra, EngUslo .. CiUliea .. .. DrawiDI Projl6r1l\oq uP .... II. .. Fn.m~h ... DI8wi.n8' .. - CI"'I01 .. M.tbematica - Engh~h.CJuIlla.. Claaaics ... .. lI"lilematies • C_Bnaboh. C.!.amcs .. Loworll • Jlrencb . .. Dl'Ilwtll8 .. - ClaJlll~ .. MatbeQlata-. .. Bllghab .. Clasaltcs - .. Mn.tbemat1Q 

: BJ1JI:'l1$b." »au,.: Claaal ...... -L • lil11811ab .. DJ:'aWUlS .. - QIaooIt:o • WMWlC - .. BugliAh. M. .. \he- C1aa1C8 - - ""lUllS .. C1aIIJes .. -.......... mall ... 

Preparallon In aubJeo' of enswng mornmg for one hout and a quorter eve., eveDlnll except Sundays. Special Chemi&trr Clan (Precllcal), Tueoday Bnd Thursday aftemooDS. 2f to 4. 
I 

... ... .... 
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APPENDlX'TO SIXTH REPORT. 131 

Quest"", 4 Summary of hours per week ll'ven In each 
eIYs to drlferent subjects. (If playtime 18 utilized for 
preparatIon or procttcal work, thIS should be shown 
s.parately) 

Qu.st .... 6. Sum""",, of the number and average age of 
bOTs Jearnmg each of the vanoUi subJeeta m -the Natural 
SCIence ClYses 

Quem"" 6. Amount of knowledge requlled before the 
study of SOlenco I. .omm.nced -No' de1imte rule .t
present 

Que,t,... 7 Is any alternatIve o. cholco of subjects 
oWered 1 -

What departments of SCIence are preferred 1 
(a) By parents1-Parents .. lub,t complete mwf

ference to the whole subject. WIth the ex.eptIon 
that they occ",onally ob/ect to the.. eon. 
devotIng any tIme at all to It 

(h.) By the boys 1-Praettcal ChemIStry. Also. In an 
UDscientific manner, Na.tural HIStory 

Que8tson 8 What branoh of SCIence reoeIves most a.tten
tton In the school. or.s found by expellence to have the 
greatest educetIonai value1-At present ChemJatry h .. been 
always held to be the .h,ef subject .n Natural SCIence 
But as, accordIng to mY" experience, Natural SClence IIi 
8chools, as an Instrument of educatIon, elm. only be useful 
10 developlDg the observatIon, and tnot the memory, much 
less the Judgment, I am mclmed to tlunk that the branches 
that can be be.t Illustrated by spemmens and •• pmments 
muat really have the greatest educatIonal value If Sc •• nce 
18 to be ta.ught 88 an accomphsbment ... like cODvers8:tJ.onal 
French. for procttcal use, then probably ChemIStry and 
Geology are the most llDportant. 

Que.tIon 11. What we.ght a "'iJrled to 8 ... ntIfic attem· 
menta In detemnnmg 8. hoy's posl'tion In the school 'I-In 
the modem s,de. about 10 per cent. of weekly m,rks. deter
mlDmgthe boys' weekly places. are allowed to the Natural 
Smenoe 1es800s. 

Methorls 01 Teach.ng 
Quem ... 10 What proportIons of the le"ons take the 

form respeottvely of-
(a) Oral teaohlDg and demonstratIon 1-The teaelung 

.s condueted by I.cture ... compaDled by oral and 
wntten exammatums. 

(6) Book work 1-No tIme 18 devoted to preparat.on 
out of school Book work •• sub •• d.ary to the 
lectures } 

(0) Pr80ttCai work 1-F.ve or SIX boy. work at practIcal 
ohemlltry m the laboratory for 2t houn per w.ek 

Q ... tIon II WhICh fonn of les,on I. found to b. most 
eff.ct.ve I-The pract.cal work. undoubtedly. next to that 
the oral teaoblD~, when a.ccompllDled by, and baaed upon, 
ooostant repetition a.nd exammatlon 

Quest .... 12. How are text-books us.d 7 • g. I. book 
work aupplementttry or preparatory to the oral I •• ,on 1-
The text-nooks are used clnefl, as a meana of repetItlon. 
not at all .. a means of prepanog for the le.son. 

Qu .. hOfl 13 II the use of note book, encouraged (a) 
durmg or (6) after thel •• son. and to what extelltl-Notes 
are taken b1 the boy. durmg the I .. son. ' 

No t.me .s devoted by the boys to preparatIon for 'he 
80lenoe o188s88. 

Qu..holl 14. How far are boy~ requtred to prepare the .. 
own apparatul or experlmenta. or to collect speclID.ens 
dUlln!,! the .nterva1s between les,ons 1-Some boy, take 
great mterest m the collection of specimens, but there m 
no aystematlo WOl'k done, and, With the exception of about 
lue boys, no practIcal sclentrlio work of any kmd 10 
ohemlltry or phys.co •• 

Qu .. I1o.. 15. nesonbe any method of teaohmg some 
opemal branoh nf S .. ence wluCh has been found suc .... fu1 
m your eohool '-Geology. to •• elect o1Ys of volunteers. h .. 
been very fairly taught durmg the I .. t quarter by lectUl'08 
on~e a week illustrated by dtagrams. 1_. qf'Il!acAang. 

Quoshotl 16 What spactal proVl8lon (e.g. laboratory. 
1 .. _ room, observatory. mueeum. botaruo Fen. &0.) 
II made for sClentlfio lDStruotJ.OD. and bow 18 It used r

(J>Ian. and descr.pl.lono of th .... WIth statements of 
thell' cost and annual expense. should If po!IBIbie 1ICCOlll
pany th •• return ) 

'1'It ...... an observatory conlalDmg 4t-incb object glaas 
equator.a1. a lecture room. and &mall laboratory No 
l'OflIlIu observatton. have as yet been made at the oheer
.... tory. 

Q...m... 17 Number of ..... stants and curators. and 
annual _U-The BO,ence tescJung '0 oonducted byone 
moster al'pomted fnB the purpoae. but no ..... stant 

Tbe wen'" , .... ter has 140/. per annnm, I'lBlDg 201 per 

annum to 200/. w.th board and lodging. and. WIth exp.nses 
of laboratory. the cost may be reckoned at about 800/. per 
annum. 

Quest>on 18 What apparatos, dlBgllllDs. &Dc! epec",1 
fittIngs are In use 1 what was the .. coat? and what sum 18 
allowed yearly for new mstruments. and to replace matmaia 
used, &c i-There 19 the usual apparatus of &. laboratory, 
With plenty of g .. and water. and no lack of funds to 
lupply whatever •• n ..... ary. whether In tb. way of new 
mventIonl or repaur--of old Instruments 

Quem... 19 Is there a workshop 1 ~nd If so. how. and 
for what parttcula:r purpose, IS It used 1-There IS &. work
shop nnder til. teaohmg of th. clerk of th. works TJus 
18 popular. and well attend.d There 18 only ben.h accom
moda.tIon for 8lX at &. tIme, but boy., some of high lUtel .. 
lectual power and great refinem.nt. will sp.nd two hour ... 
day. ph'r·tIm.. In carp.ntry Th~ Itudy of pracl.lcal 
engmeenng, under our chIef engmeer, 19.. also a matter of 
conSld .... ble mterest to boys -

Que.11on 20 What t.xt-books are In ule. d.sttngulShlDg 
between those for the JUDlor and senIor classes 1-Roscoe's ~ 
ChemIStry. GtJl·s Chemostry 10f' Schooh" Pag.'s Geolog9 

Q ... llon 21. To wbat books of reference. other than 
orwnary s.bool books. have the scholars accos.1-'1'here 18 
th. s.hool hbrary. to wluch all book. of reference are added 
as reqund 

Que.hon 22 Is there any s .. entIfio SOCIety or club In 
connexion WIth the school? and If so, who compose It, 
how .s It worked. and what I. Ita mJluen.e on the boy, 1-
None at pr .. ent. 

Tens.ol Progr.: •• 
Quem ... 28 How often 18 the work tested -OnO& a 

quarter. 
Quem... 24. In what way? • g .. by exlmUn&tIon of note 

books. or by oral or wntten quest.on. 1-By a wntt.n 
",",DllnatIon. generally conducted by an outSIder. and 
gen.rally WIth unsaturl'actory resnlts. _ 

Q";stw" 25. By whom 1 by th. teaohere of the subJ'cts. 
or by an md.pendent exatlllner 1-By- an ind.pendent 
exammer g.nerally But the dtJIlcnlty of g.ttIng a good 
.... nc. OX&lDlner IS only equalled by the dtJIl.n1ty of gettmg 
a good sCience teacher 

T.acher •• 
Quem ... 26. I. there any ddlicllity lD prOCUl'lng com

,petent 8Clence master81-Immanae The science masters 
... em to have leamt th ... subjects under lectures addressed 
to m.n. and prohably men all anx.ous to learo They have 
no pres.llptlve or trad.tIonary fonn. of teaolung boys. and 
no apprectatIon of the mwfferenco whICh the average boy 
h .. to all knowledge. 

Que.hbn 27 Where are the beet obtamed 1 Hav. they 
been speclallr trB.tned for the work $ and If so, 10 what 
does such traimng con,at 1-That,s Just the gu.stIon that 
I am now BDX10Ualy oonsldertng I have trIed Oxford, and 
I have trled London In both ..... I was happy enough 
to oblatn the servtces of .. gentlOl!lan h.ghly taught. and 
oompletely master of the subjects I have onc. or twtCB 
attend.d the lectures of the London UnlVers.ty M A 
myself, and have found them to be consummate works of 
art. extremely mteresttng and entertalDmg. y.t tlus g.ntl .. 
man has res.gned m d18gust at the smalln ... of the resnlts 
of Jue teachlDg. 

Quem... 28 What eVld.nCe of sClentIfi. qualificatIon 
tendered by cenwdates 18 found to be of most value 7-A 
London or Oxford degree I have b.therto conSIdered the 
heat. but I abould not mmd trymg Bonn or LelPSlO 

Quem... 29 Can you state any results of BO.ence teaoh. 
mg In the ocbooll such_ 

(0) Suocess. profesatonal or otherwt8e. of mdlVldual 
scholars. 

(6) Influence upon the general studtes and mtfUectuaJ. 
life of the s.hooL 

(0) A scholar of Rossa1l18 now a Natural SCIence of 
St. Jobn· .. Cambndge. 

(6) Nil. 
Queshoa 30. Are any snectal rewards or enoonragementa 

(. g. exlub.tIon .. loholarsfu ps. or pnzes) open to enccessful 
stndenta of IIOIeDCO m th. schooll-Pmes only. 

Queshoa 31. What lDlproVODlents do yon ihmk oonld be 
eII'ected m the teaclung of SOlence m your own school 7-1 
thmk we must duect the study more m the dtreotton of 
obsernmon Boys must he taught to know by light and 
_ght the dtII'erenoe between the "Arley" and the" Wtgan 
Four-foot," between "Memel " and «Dantmg," fC Old ,. 
and n New Red,"« Arsemc and Salt-" All the thecmes 01 
combllllltIon. number of elementary lubJec\o, doctnnea of 

S3 
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molecnlea and atolD/l of g ...... mal be reaerved till the 
8fM""Jt8 themsel .... are agreed about them. j 

Quuhm 32. What are the prinClpal obatacl .. to the 
teachmg of SCIence lU your own schoolr--{l.l The grooM> 
lUducemeuts held out by the UDlvemta .. for the etual of 
clasmcs and mathematIcs (u) The unsettled &tote of 
oplDlon .. to what to the IIo1IIl of t116 study. (w.) 'l'h. Iu
etInctIve feehng of boys that, .. at present tau~hf. Sete_ 
to not equal to Latau and Greek, or Mathematics, for edu
cataoue! purpo ... 

Quest .... 33. How oonld the Umvers,b.. beat _ 
8C1OUoe-teachmg In sahools 1--Br dun1D18hmg the chspanty 
between naturalscleuC8 scho1arships and the oth_ or, wluch 
I .honld prefer aa an educatIomat. byabohshmg all oompe
btave scholanlnps. 

Que.""" 34. Can you IlUggest any way m wluah Govern
meut conld .... tOt ... enoe-teachml! m schools ..... for exa.mpld, 
by mapsctaon f-One WII1 In wmch Government tmght help 
would be to olrer us oommlS.,ona or ClV!i .00000ce or oolon!8ol 
appomtments tor excellence m BClence etudtea. anythmg, In 
short, to balance the oVOl'Whelmtng attractIons of clas.lC8i 
and mathematacal proJicoonoy aa a mean. of gettmg a 
hvehhooc!. 

Que""'" 35. Have you any other Information to _ give 
or wgg .... o/l to make hkely to b. helpful to tho COIlloo 
IJUSlDoners1-DIXI. 

RoBBRT HBNNIKBR, 
lIth Oa!; 1872. Head Master. 

5. CITY qp LONDON SCHOOl.. 

G~al Arrang_. 
Quest .... 1 How 18 the school oI .... rlt.d 1--The .chool to 

dmd.d mto BIll: mVISlon. for lCl"'ltrlic m.tructIon, -. ,-
6th form., '} 1st m . • 5th ditto • VISIon. 
4th _laos. .} 2nd divitllon 
Latau _laos " 
3rd class· -} 3rd d>VlSlon. 
2nd claos -
1st class - ' -} 4th dtVlSlon Gramma.r 01888- - • 

1st jumo~ class -} 5th diVISIon.' 
2nd Jumo. _laos -
3rd Juntor class .} 6th chVlSlon. 
4th JuntO! class -

0-1 .. " 2. Is SCIence a. nO""""YJsrt of the sahool 
cours., or IS ,1t taught only m 8peCI forma "" depart
ments f-S_IeuC8 sa n .... sary part of tho sobool course. 

QuesI10ll 3 Copy of Tune Table -
1st d.VlSlOD . Tuesday 2 to 3 P m. (Lecture.) 
2nd II Monday " 
3rd " Thllrsday" • " 
4th Fnday" " 
5th " Monday 10.45 t.. 12 noon ,j 
6th " Thursday " 'f 
Praobcal chentIOtry cl ..... Wedn .. day 12 to 2. 

(N.B.-An oooosroniIJ lesson of one hoar's duratioD to 
gtven 111 the lower .. hool.) • 

Subject. Taught. 
A. 6th dtVl8lon , 

(a) Atotmc theory • 
(6) Hydrogen,osyg.n,mtrogen, and the fnolgaDlC 

compounds formed by thtlll' union 
(c.) Ph)'IDcal and ahenucal propertIes of air and 

water 
(d) Thermometers, barometers, air pum!,>, & •• 
(e) Venblabon. I 

V.) E.pema\ attention HI p",d to tho D8& of aq ..... 
tom .. a teet for gold, &Q. , 

(g ) M8JlIJiaDtnre of gun ootton anA 8WIo powder. 
B. 5th mVlSlon ,-(fl.j Sub.J_ mentioned noder A. ' 

(6 Carbon and Its morj(&lllO eomponnds .... th 
, osygen and hydrogen 

(c.) Blow Pipe, natur& of IIame, oondnctIon and 
OODVectIon of beat. 

(d.) Davy lamp. 
C. 4th chvitIIon ,- • _ 

(a) SubJ_ IIDder A and B. 
(6.) Snlphur. lAnd their com~ ~ 0 

Phosphorus. and H. . =- Espema/. attentIon is pIIld to 
lodmc tbtlIl' ..... as re-egenta 
Flu=e, hy fiuOllde, hydnc h,droftnOlD. 

(e.) EspcCIaI _on iJr given to the manufac
,_ of ad of Vttnol and byd!ocblone acuI. 

D. 3rd chVlSlon :-
-(1Io} Subj_ mentioned ill A .. B .. IIld C. 

b The oommon met;a!., ~c. E.t;;i&ttentaon being 1JlV8D to the metr.!. 
.. '1 prooeaseeforobtammRvon~oo :r.81', . 

lea ,mnc, IIllver. mercury, tID, Imd . 
(d) Manufacture of wronght-tron and s tam-

permg steal, 
(e) Manuiaotuze 01 the common pigments. 

Eo 2nd mVlS.on - ' 
(G.) Subjects mentioned in A, Boo C •• and D. 
(6) A\kahea and alkalme earth. 
(c.) Heat.. • 

(d.) Prtctional and VOltaiO} Espec!8olattention il 
electnClt)'. gtven to electnD 

telegraphy. 
(e.) Magnsbsm. 
(f) Outline of theoretieaI oh8llllSll'Y, qua.bllOtive 

analy .... 
P. 1st dtn8Ion:-

(G) Organic ohemistry 
(6) Hlgber branch .. of morganic chemistry and 

experun.ntal phy.... ' 
Boys Ole prepared for spemal exammatlons ill pbyslcal 

geography, 10010,<0', end botany, &c •• &c. 
In adchtlon to the before-mentaoned ciaaa-l ... on., tho 

practIcal _hllDllBtry claos work shonld not b. fOl'Jl'Otten 
The three beat b"1' m each of the DIne hlgher class .. 

have the pnvlieg. to Jom tins class 
The c18s. generally baa about BO Instead 0121 boy •• 
Que""'" 4 SIllIl.m&l'y of bonrs per week Iflven in each 

class to chtl'erent subjects. (If playtnne IS ntill.ed for pre
paration or prsctacal work, tin, .hould b. shown separately.) 

For II lumlll8l',Y ot bema pet week ..... Tune Tabls" and 
" SubJeeta Taught:' 

A few boys lD each diVISion avad th"""'.I .... of the hall 
heurs (12 to 1230 end 3 to 3 30) for tlyiDg lome of th. 
expenments ahoWD at tho looturea. Th. balf hoMa,1S 
nbhzed for thei.raobcal work. Boy, are alIa helped 
(dunng 'plsytune to prepare for the variOUS SOlenes 
ezammations at .nsmgton. &c., &c. 

Th. SOleuce ex....... have to be prepared .omstune 
dunng t116 week. 

The Jamo. m .. sionl bave .. les.on of on. hour SolId .. 
quarter once .. week. 

The nppet dtVlSlons bave a lesIon ot ODs- hour once Ii 
week. 

An occaaioue!I ... on 18 gtven m the lewer .. hooL 
QueBt .... 6. SulllDlSl'y of the number and average age of 

bors Jesnung each of the varIOUS subjeeta ill tho Natu.al 
SCIence ClaaIes 

lBt chVl8lOD 6th form - 27 17 
6th - 24 16t 

2ndchV18'OD 
4the'- .. 88 16 
Latm .JaII 50 l4f 

3rd.divwon 
8rd _JaIl • 61 

m 
lind c\aas- 64 

4thdmBwn Istc1 ... - 85, 
Grammu oJass 97 

5th chviBion 1st JIlOlOf oJass - 70 .18 nearl, 
lind juruor c!au - 57 ~~ 6th ch_ 8rd juruor .!au - 49 
4th juruor oIasa 47 lot 

QuestIOll 6. Amannt of knowledge zeqmred before ~ 
etudy of S""""", to commencsd. 

Wrltlng, 
Beadmg, 
And multiphcal10n IIOb~ 

Quuhm 7 Is any altern&ttve or chOlCO of .ubjeclo 
olrered 1-No 

Wb"" deparlmllDta of Scierule are preferred 1 
... By JlarentB f-As " rule. chOllWltry. 

: h. By ~ boys1-l'ractIoal ohetrustry ami eleeiriCJty. 
QusIIwR 8 What brsnclt of Seton .. _ .. _ ,,_. 

tum m the school, or HI found~ to bave ,be 
gresteot educational wi.... (IDJ' ~ lower 
school),8Dd cbmmJ1tq and phystes (for t lngher lOboo\). 

QusIIwR 9. What; weij{ht. ill aasigned to IC10DtrlIc attainoo 
menta m determmmg" boY" JlOOl .. on In the schoolf-

1. C\aas promotaon HI not III JIl'I""IIl m1Inenoed by 
.....,trlic attsurmeIIts. bul; .. change In thIO ... pect, HI OIl 

~ pomt of bemlf made. 
2. Pnzes .... glVI!IL 
3 SCIence counts in ~ geuersl scholarships of tho 

scbooL 



APPENDIX TO SlXT1l' EEl'O:RT. 

Melkoill of Teach,,,!!. 
~ 10. What ptopomons of the l"nona take the 

from respectlvell ot- , 
(a.) Oral teaclung BDd demonstration 7-AU the school 

work (I hour to l:t honn) 
(6.) Book .. ork ?-Home work (abont t of an hour) 
•• ) Practreal work 7-Answered m NOB III and IV. 
Quut_ 11 • WhlCh form of l .. soD 18 found to be most 

elfect.ve'l-l am of the oplnwn tbat a combmamon of
(l ) Oral teaclnng WIth demonstmtton; 
,(1I.) Book work. and 
(3). Practreal work. W1il b. found the most eI!'ectlve form 

of lellson. but I BDl unable to form a compan.on. 
as 1D no dlVlslon of tins school '18 the teachIDg 
exclu81vely confined to anyone form Tho class 
for practIcal chem18try at the CIty School of oonne 
shows to the greatest advantage, as I~ IS oomposad 
of the moat advBDaed boys from each of the upper 
IDV1810D8. 

Quutum 12 How are text-books used 7 • g. 18 book 
work supplementary or preparatory to the orol les.on 7-
Supplementary 

Quutum 13. Is the use of note books encouraged (a) 
dunng or (6) after the leooon. and to what extentl~Boya 
..... oblsgerl to us. note books durmg the leason, and 
encouraged to me them m preparmg thert home lesaone. 
&0. 

QueshOR 14. How far are boya reqUIred to prepare thert 
own appamtus or expenments, or to collect apemmena 
dunng thelntervele between l .. sons!-The b.,s be10ngIDg 
to the praoltcal obemlstry class enltre1y prepare theIr own 
&pparatos, but are not obhged to eIther prepare the 'P'P'" 
nmonta or to colleat opeC11lleDB dunng the mtervoie between 
leas on.. They are, however, encouraged to try experl" 
menta both at school and at home, and 01.0 to .011eat 
• Iapemmens. " 

Que8l1OR 16 Dcsonb. BDy method . of teaclung oome 
Ipeclol brlLllch of S=e whICh has been found sucaeosful 
In your Ichooll-In each bronch of SClenoe taught here 
the course pursued 18 as follows, V'lZ 0-

A I.ctore 18 gtven. and tbe boys have to take note.. At 
the end of tho 1eoture a shorl "",a ~oce OX&mlnatIon tak .. 
place. 

For « home work" the bOYI have to wnte answers to 
certam qUealtODB on the subJect. treated of 10 the 1eoture. 

Th .. e anllWllJB are brought on the next 1 .. lon day 
In the lower .ohool the hays have to brmg draWIngs of 

the apparatus and experlIDenle shown at the leoture Boys 
who take an I.tares. 10 the .ubJect are encouraged to '"=" o.fter the I .... on to recetv •• xlre lD8Iruc1noD, and to 
try the ""penmenta for them.e1 •••• 

It1SInIm ... t. qf Teachmg 
Que./sOR 16. What ap.Clal proVllnon (e.g, laborato'l' 

lecture -OOIil, observatory, museum, botamo garden, &0), 
II made for 8clentdio lD8truobon, and how II It used 1 

(Planl and descnptloDB of tb .... WIth strtamenta of their 
cost and aunuol expeDB ... Ihould, If pOSSIble, accompany 
th1l retum.) 

A lectora room (whIch 11 alao u.ed as • laboratory by the 
boys of the pmc1ncal chetl11stry olas.). also a pnyato labo
ratory. I cannot furD18h you WIth the co.b, but the 
accomplLllymg plano may gtve you some Idea. 

Que_ 17. Number of _ .. tanto and ..... to ... and 
afmual cost 1-0ne pnnClpol teacher. 180/. (at P",Ol1t 
l'l81ng 101 per annum to 2001 ) 

On. _I.tant, 601 
Ques/sOR 18. What ap)l8l"8toa, chagrema, and apecnal fit

t.ngo are In 118e 1 what was thetr ooot 1 and what Bum 18 
allowed l"arly for new Instruments, and to repIace mat&
.,ala u..n. &c.1-801. 11 allowed yearly for new 10strumenta 
"nd to rel'iaoe matenols used. 'l'h. apparatus 11 ouch as 
II gBDeraIIJ employed to illu.trato the varloUI pomto (m 
chOlDl8try and phYSICO, &0 ) whIch are hrought hefore the 

f,uptl.. A bettar Ides than oould he gtven by. report 
n_lly 10 blDlted). would h. obtamed by peral)nal 

,nIp_on. 
Ques/Joa 19. Is there .. workshop' and If 10. how, and 

for what partloular purpose 18 It used 1-No. 
Ques/Joa 20. What text-heoks are 1D uoe , d18tlngu18hmg 

between those for thelUl1lor and oemor cIasooa t-

{
Hall'. Cbenustry. 

J Ul1lor Buckmaster'. Cbemialr7 (Inorpmo). 
FergulOn'l ElectnOl\f. , 

~
te," Hoat. &0. 

Balrour Stewart's Elementary Phyotca. 
SenIor Jarmam'o QUalltala .... AnalJsta. 

Fown .. • Chenllstry. 
Miller'l Ch.,mstry 
GII1~,.l'h11'O"-

(Brook's Natoral Philosophy. 

I OhVer'B &tany 
Carpenter'& ADlmal Physiology. 

Semor 1 .. Vegeloble" 

, ~~<::OIH~:n,ook of N.toral Philosophy 
L (4 vola) 

QueBhOR 21. To what books of reference, otber thlLll 
ordinary lohool bookB, have the Bcholars ........ '-Boy. 
In the 6th form can ohtam adnns810n to the Gmldhall 
LIbrary 

Quutum 22 Is tbere any sCI.ntm. IOmety O. club In 
connenon WIth the school7 and If 80, who eompolJe It, 
how IS It worked. and what 18m m1\uence on the hoys1-
There 18 none .. 

Tut. qf Progre ••• 
QueBhOR 23. How often 18 the work tested 7-Twtoe a 

year b;V a wnllen exammatton; alao by the "",a DOC' ex .... 
mmation at the end of each 1 ... on. (Al.o by oOC&SlOnoi 
mop_on of note books ) 
, QuestsOR 24 In what way1 • g. by exaJDlDatlon of note 
books, or by oral or wntten quealtons1 P I By ex&llUl1&tlon of note books. 

(~.) ~~:tten }qucstlons. 
(4.) By practreal work. • 
Quests ... 25. By whom 1 by the teachers of the subjects, 

or l!;Y an lDdependent e.ammer I-Once a year by the 
publio exammer. John Spiller. Esq , F C.S. late asSlstlLllt 
Chenust to the War Dep_ent At other tun.. by tho 
teacher. 

Teacher. I 

Que8l1OR 26 Is there any drllioulty 10 p1'Oounng <om 
petsnt SCIence Masters1-I~have not experlenaed any. 

Q ... hOR 27 Where are the best obtamod P Have they 
b .... spemelly tr&.ned for tbe work. and If so, in what doe • 
lIuch tra.J.mng con81St 1- From the Government SCience 
School. Royal School of MIDcs. and Royol College of 
ChelD18try. &c •• &. 

QuestsOR 28 What eVIdence of OClOUttfiO quaWicallon 
tendered by clLlldldato. I. found to 'be or most value1-The 
most valua.ble evIdence ot II SCIentIfic quahfioabon," as dts
tinct from teachmg qua.WicatIou. would b. OVldence forth
coDllng from the profes.ors In the foregomg malltnltons. 

Que.t .... 29. Can you state any results of SOlenoe teach-
1011; m the s.hool! ouch as-

la) Succes •• prof.sslonol or otherWIse. of indlVlduol 
scholars 

(b.) Influence upon the generol studt .. and 1OteJleotuol 
bfe of the ochool. 

Co!."!t • .!::! ~e=v...t"!tt!~':dd:~e!'d;:.!~ 
of SCIence. to whIch you mll perhaps lmldly P""111t me to 
refer you' I would also mention that the b.t winch was 
sent to the Royal Comm18Oloners on 19th September 
1870. eml.'loyed me dunng my spare tune for upwards 
of "fomught 

c;)u..hon 80. Are any opectol reward. or encouragements 
(e 9 exlnbltlons. soho1ersJnp., or Pl'lzes) open to succes.ful 
studenta of SCIence In the IOhoolf-Yeo. One exhIb,tton. 
voiue about 141 10.. tenable for on9 year, 'one mlver 
medo!; and 24 prtzes (total voiue 101) SOlence also 
oounta In the regular schoJarelnps of the sohool. 

QuestiOR 31. What llDp1'OVementa do you tlnnk could 
be olfeetsd In the teaching of SOlence In your own school f 
-I would suggest the folloWIng ol_onl'-

(1 ) Chem,coJ. profiClODCY to count m cIaso promot.on 
~) An hour. oral teacln.g WIth demo_lton. followed 

by an hour. book work. and enpplementod by 
pracltcoJ. work Th18 would of course necemta_ 

(3) More tune to be devoted to the study of Natoral 
Sc:nenC8, and 

(4) More_ta 
(5.) Mo ... valuable exh,bl1i1on8 and pr1Z" to he I!lven for 

profiCIency m Natmai S01_. 
QtIuftoio 8!l. What are the pnD01pal obatacleo to the 

teao1nng of SCIence m your own school f-The -artl, 
luntted tunel!lVOD to the study of NatItrol Setelloe. 

Quesho!o 33 How oould the Umvemttea best 8B81OII 
SOloo ... teao1nng In .ohoola ?-By offermg valuable am
b.ttons. and by recogn18lllg the NatItrol Slences as a regular 
subJ"'" m paso and entrance exammaltOns. 

Qorullml 84. am yon ouggut any woyin winch Govern
ment could _ Setence-teacJnng In Schoola, .... for 
""BDl»lo. by inspection T-Y cs,-

(1.) By mspecIton (tf not camed to acess) by one "". 
penenced 10 teaohmg. 

(And 2) By awardmg pm .. 
~ 35. Have you my other information to gtVO, 

or ~on to make, hkell to h. helpful to the ConmnJ-
84 
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oioD ... 1-That theluplIs of the City of London School 
(and the bke) shoal be allowed to take the pl'JSell and 
medals awarded by the Seneuce aod Art Department (South 
Kensmgton). but at present luuJted to the etudenta of 
Governmen,t Senence cIasaes Also that the hot of ......... 
ful ..... dldatea be published 

I uud ... tand that them has been a great f'alhng 011 m 
the number of the puplls that have pn:seuted themselves 
from tlua school for 1lX8II11uat1<l'lI at South Kenamgton. 
SIBOO the medals and pl'1SeII ..... Iumted to the etuaenta 
from Govemm ... t SOlen .. classes 

EnWlN A ABDO ...... 
14th October 1872 Head Mas""'. 

6. WINC'IlBSTER CoLLEGB. 

• Ge.eral Arrtmg_ 
QuuhoA 1. How 11 the school c1assriIed1-The mam 

ruVllllon I. Into four blocks. caIled-
(A ) SLrlh Book of 60 (in round numbers ) 
,B ) Semo. Part V of 110 
(C) MIddle Part V. of 150 
(D) Juntor Part V. of 60.. .. 

These blocks are snbdlVlded fur tbe several subjects 01 
IltUdy, as follows. mto the foll""'1g n'Bbem

C 
of c7>"".-

For Ciasstcs Into • 2 4 5 2 
.. Mathematics • 6 . 7 10 4 
.. Natw:al Sc,en.. • 1 4 0 0 

_ .. Modem languag .. - 3 4 6 2 
There ore two modern cIae ... b"",d .. , one ranlung ..,th 

B. tbe other With C. 
Q_ 2 Is SClen" .. n ..... esry part of the school 

eoutse. or .. It taugM only 1D Bp8C1al forms 01' dep_ 
menta r-s .. en .. 11 taught-

1. To boys 1D SIxth book who have OVlo .. d specml 
capaCIty for It, or wbo desue It th.m •• lv .... o. wh_ 
parenta wah ,t. 'they amollDt to about a fourth of 
the number 

2 To all the boys In Senior Part V. Th1l pro.,des for 
boys who attanl .. t\ur posItion 1D the school two 
yeiml teacbmg whtle 10 tlus part of the school as a 
necessary part of thm school work 

3 To the two modern c1asseo. 
Que.hoA 3. Copy of tim. tabl. 
QueshoA 4 SumDlSlY of hours per week gIVen 10 each 

claos to Ilrlferent subJecte (If playtune IS ut1h2ed for 
preparation or practical work. thIS should be sh..." 
separately) 

A B c D Modern 

Class,cs • 10 9 9 10 ~} 
Mathematics· 4 4 
Modem languages - 2 2 
Enghsh subJecte 2 2 
Natural Senenco 2 2 

4 
3 
3 

4 
2 
<4 

6 
6 
4 
2 

DraWIng· • - - 3 
Composltlou 11 done b"",d .. tlns Preparation bas 20 

hours proVIded 10 8chool tImes, and boys must usually 
find an bour .. day for work b"",des ont of _ at the". 
own dtsposa!. About eIght hours .. day 18 the average 
work. 

QunIJOIl 5 Summary of the Dumber and average age of 
• boys learrung each of the vanouo subJec18 m the Natw:al 

Sc,enco Class ... 
1 Mechawco and hydrostatics. aLrlh book No. 12 

Age. 17. 
2 Geology No •• 30. Age. 17. 
3} h {No,40 Age,I6 
4 Pby81csl geograp Y No, 40 Age, 16. 
~hoA 6. Amount of knowledge reqwred before the 

study of BClOOCO 11 commenced 1-W Ith the excepbon of 
tbe JUDlO' modern class. tbe boy. who are taught BClenco 
are lD the \ugh .. parts of the school. and fairly advanced 
in cIass1cs and mathemstJoo. 

QueshoA 7 Is any alternabve or cholCO of aubJee18 
olfered l-No. the cIaeaes beve thmr snbJec18 fixed ' 

What depaftmmts of .... nee ...., preferred 7 
.. ByparentaT 
6. By the boys 1-1 do not thmk anyone brSDch ill 

I!'enemlly preferred to ou..... Some . bke one, 
some another. 

Qoemos 8 What branch of &CIence _ most at
tention 1D tbe ochoo!. or 11 found by experumce to have 
the greatest eduCBbooa1 value 1 _ 

) That of the sorface of tbe earth 
There 11 always a class m geology 
In _ .... eraI m bomny. 
Otber branch .. of pbymcs are taken in a eycle. 
2 I do Dot tlunk there 18 any epecm.I edncotJOnal nJne 

.D the IessonB chltereat from whu 11 denved from Ieasona 
in other aubteeta II'""" lD the _ way. 

The geologiosJ and bolamca\ co~ whIch cauoe • .tuaI 
""'!uam"'" ..,Ib apecmJeII4, Il8 lb. ODIJ on .. tim _ 
epec1Il. 
.~ 9. What wmgbt I. _gned to ..... ntdlo _. 

menta in determuuul!''' bo)"1 POOIbon ,n the achooI?
About one tenth of the whole marks m olass work Uld 
eDIl1UUIt10Dl. 

MttloJa oj.,.... ...... ,. 
QvnhOIIIO What proporkODl of the leuona a1t, the 

form reapectJvelr of-
(110) Oral teai>hmg and demonstration 1-111 tho 1_ 

classes. tho whole. In tho two highest dill .. 
comhmed ..,Ib book work 

(6 I Book work1 
(c PracbcaI ... ork? 

Que", .. 11 Wiuch form of Iesaon IS found to be most 
eifeetJve1 

Qtwholl 12. How Il8 toxt.book. Il8ed? '!I~ L book 
work 8upplementszy or l>reparatory to the oral lesson 1-
Supplmnentszy. 

QvnhOIIIJ. I. the DIS of bote books ancoll1'8f1ed (oj 
dunng or (6) after tho I ... ou. and In what Oxtebt T-NOles 
..... reqwred and taken dunog the Il!aBon and _lieu ont 
after ,t. In all but the htghest class they .... ancoursged 
by DlSrks weekly .n an eII'_ve degree 

Qtwhotl 14 How for are boys requu-ed to prepll8 their 
own aJJ1l&l'&toa or esperunenl8, or to colleet spscuneus 
dnrlOg -the lOtervaia between Iesaon. f 

Que_ 15 Descl'ibe anr method of teschlllg some' 
sp8C18l bl'lll1ch of BClenco which has been found lJUCCessful 
m your schooL • 

IfIII".,.".,_ 'If TtaelJRg 
QueshOR 16 What opec18l proVISIon (e g. Ishorato'T' 

lectute room, observatory, museum, botanic garden, &rc.) II 
made for smenlllic motruct1on,Bod how IS ,t osed T (Plan. 
and descnptlons of tbeae, WIth statements of thell cost and 
annual expense, sboDld. If possible, accompany thIS rctom.) 
-A Bp8C1sJ leeture 100Dl fitted fol' tho pu~. A room 
for a mUlle1lm and fol' the ..... of boys ... ho collect obJecte 
of natursJ iuatory. 

Q .. II .... 17. Number of II881Btanta Uld cmntora, and 
annual coot. 

QuuhoA 18. What apparatus, d,_ a1ld 1p8C1a1 
fittlngs ..... 10 use 1 whet was th ... coot 7 and .. hat awn u 
allowed yearly for mWnmObI8, and to rep\acB matenal. 
used. &0.1-

Mechanlmtl models, 
Elementszy electnmtl apparatus 
Apparato. fur ill_lOg physIcs. 
Botamcsl plates. 
Map. and glob ... 

~f:~c..~' 
QuelllOll 19 Is' there • workshop 1 and, " so, how and 

for what partIenIss purpoae. IS 11 used 7 

Q_ 20 What teJ<$-book ..... m use V dlSt1DlJ1U.ObIDg 
b_eon tbose for the Juntor and seruor claasea.-'fbeJ have 
vaned Ganot'o PAy .... and Page'. fhology .... two .. lucb 
would represent them 

QuuhoA 21. To what books of reference, other tban 
ordmary achoo! booles. have the scholara _7 

Quell.... 22 Ia Iberr any lIClentlf!c &OCIety or club in 
conneDOD Wlth the school1 and If &0. who compose Ii, how 
11 it worked, aud whet q Ita milD"" .. OD tb. boys V-A 
Natural llistory BOOlety. luuJted to De boys. wbo adopt the 
members It _ onoo in three weeks Two masters 
belp to mamoge ,t. Boys -.I papers. IIDd collect &lid 
exlublt 1I)1OCIDlOUlI. 

In II1IllIDH!l' Ii RI-. number of boys &II ._ wblch 
bas been qune real and !lood. 

The beta of plants ind _ col/ected - grotrmll 

~tb bas created .. COD8Jderable I{eologicol,u-. 
and &G1De boys have made good collectlona bare and at 
ho .... 

'lftU 'If progrea • 
QHtst_ 23 Hmr oIteD JJJ the work tested V 
~ 24. In what way1 '4. by OX&IIlUlaIOon of Dote 

books, or by <mJl or -- 'I_n.1-(n both thew 
ways. 

QHtst_ 2&. B.1 whom 1 b,. the toeeb ... of the IUbjeeta. 
or by BD mdependeD'e.s.ammer7-WntRD e:pgnmlltJoDe,.,. 
held.-

1. Bytheteachemseveral- a term. 
2. By mdepeodeDt _ OIICO a Y_. 

T_lon. 
~ 26. Is dl ... any cL8icuI\y in procuring CODlJIO___ 1-y ... 
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Que,_ 27. Where ""8 the beet obtaIned 1 Have they 

been BPOCleily tramed for the work, and, If BO, In what doee 
mch trammg conOO 1-0ur teacbera .". from Oxford and 
Cambndge. They have not been BpomeJly tramed for tho 

wOQ~ ... 28. What OVldence ot BC10ntUic queJrlicatlon 
tendered by eendldateB .. found to be of most veiu.l 

Ouest .... 29. Con you state any reaulta orBclen .. teachmg 
m the Bchooll such _ • 

(a) Succe •• , profe .. JOnei or othOl'Wl.e, of IndlVldueJ 
Bcho!&rB. 

(b.) Influence upon the generelstuwe. and mtellectue1 
hf. of the ochool 

(a) SevereJ boy. have gelDed Umverslty dlBtmctJonB In 
Natural SCIence at Oxford • 

I eennot feel that the mdlVldua1s who. are carryIng th ... 
atuwea further were lcd to do 10 by theIr .chool teachmg, 
but by perBonei or profeeS1onei mtereet m them 

(b) I thmk there baa been an Interest oreated m botany 
and geology, wlnoh has eitared the feelIng of contempt for 
luch thmg. winch uled to be genereJ. 

I do not thmk It a.ffecta the other ltuW" of the sohool 
either way ... 

'rhe prIncipal reault ... more generel Ipread of Benmble 
.. tlmate. of the veiue of luch knowledge I don't expect 
to find InwVldueJa do more than. g ,MeaBrs F. Buckland 
,nd P. Sclater, who were at the achool when no regu!&r 
l;eacmDR' was gIven 10 SCIence. 

Question 80 Are any specml rewards or encouragements 
~e 9 exhlb1tlon9, scholarships, or pnzes), open to luccessful 
,tudenta of BClenee m the schooI1-PrIBe. are glv.n by 
Lord Saye and S.1o for .... h of the cl ..... in Natural 

SCQ::'i.on 81 What improvementa, do you thmk, could 
be ofPectad ID the teachIng of SCIence m your own Bchooll 
-We are a.t present In 8uch an elementary contb:tJ.on In 
reglll'd to sOlence teaching that the lDlprovements possible 
In It, If It II Bettled that tlnB IB a Bchool where It should be 
made a m.&ln branoh of study, are endless They would, 
• g. mvolve the entIre oonstructIon of a eystem of precttceJ 
teachIng and work 

For the purPOB. of commumoatlDl( the outhnee of 
genereJ knowledge o""ome branches of Natural SCIence .n 
a v.0pular way, and of startIng mtereBt and acquamtance 
With sCIentific 1deas, our oourses answer tbell purpose 

Que.no" 82 What are the prmclpei obstaoles to the 
teaolnnlJ of BOlenoo .n TOur own sohooll-Those InCIdent 
to a penod of tra.nlJ1mOn,-

1. Tho cOBthnees of starlmg .t, especIally In such a 
branch as ohemlBtry 

:.l The wfticulty of findmg leaehers posBe •• mg aetual 
• knowledge of-practJcei and experunentei kmdB, who 

are eJao able to manage a 01 ... of bOYB. 
3. The past feelmg of mf .... orIty to otber BubJecta, a 

feelIng, perhapB, hardly past. 
4. The r.elmg that .t do .. not" pay" as well .. other 

BUbJecta 
Q ... non 88 How could tho Universltlee beBt .... st 

1J00ence-teaoblDg 1D Boboola1-
1. By makIng It ••• enllal for Ih .. r b •• , ...... to l<now some 

Btlonei amOllllt of N aturei SClenoe 
2 By frammg some definIte cours.s of naturel BOlenee 

• teaclnog._ Of a Btandard fitted for a boy'. malO 
Btudy, II Of a popular standard, IItted to b. a 
Universal Btudy for all boya, aubordlDate In pOSItion, 
but 8uftiolent to gtve Bome reel knowledge 

B",L 
1. G1'OCIlUlI • (25) 

8. Great Erasmus (60) ": ==f:== 

4. Lim. Erasmus. (60) ==~= 

8 3rdForm • • (no) 

9. aDd Form. • (190) 

Que.t .... 84 Can you suggest any way in winch Go
vernment could asSIst Sctence-teachmg In schools, as, for 
example, by mBpectlon 1-By ca .... ymg mto other branches 
what haa been done for botany by the preparatIon or sets 
of pia tea, ... , by org8DlBmg a system for supplYIng seta of 
tyPlceJ Bpecunens of zoology, geology, &0_ 

NothIng but & central orgsblzat1on ca.n ensure schools, 
winch have no speClei opporluDltIes, .he posslhility of 
obtalDlng the n .... sary collectIous. 

Quemon 35. Have you any other mformatlOn to gIve, 
or suggeotJon to make, hkely to be helpful to the Com-
1Dl"lonera 1-The head masters of the prInClpei 'schools 
have asked the Oxford and Cambrtdg~ Natural SCleuce 
Boards to draw up OUtlID" of Nature\ SCIence teachmg 
fitted-for schools, of the two. standards mentIoned above, 
and th.se bodIes have consented to do so 

G. RIDDING, 
Oct. 16, 1872 Head Maater. 

7. STONYRURST COLLEGE. 

Stonyhurst College, 
SIR, Oct 16, 1872. 

IN reply to your letter of the 27th ult , I heg to say 
that In the .e/lool or boys' departmenl of thIS College so httle 
SClenoe IS taught that It would be usel ... to attempt to fill 
up the paper sent., or to ask anyone to come down here on 
beheJf of the CODlllllB.loners 

I may sa)" IU bnef, that we teach the boy. suffiCIent for 
them to pass the matnculatlOu exammatlon of the U m
Verslty of Londou It 18 ouly the Inghest cleo. that IS 
speC18lly prepared tor thIS 
, TIn. elass (averagmg about 16 In number, and, perhap., 
171n age) has three hours weekly WIth a SCIence _ 
'I'heyare Bupposed to get up In th"IDterveiS what they 
were taught at thm Isst lecture The text book. m us. are 
Barff's ChemIStry aud Newth's Natural PhJlosophy 

There 18 a laboratory where the boys may make a few 
expenments, 1f tbey WlBh, under superIntendence, but tillS 
has not been lD81Bted upon 

The next two classes have ODe hour a week, Just to gIve 
them first notIons before actually studYIng for matrlCula" 
tlon 

There II no regular teaolung In SCIence for any 01 ... 
below these 

'rhe more thorough and extended study of SCIence I. 
reserved for young men who are also engaged IU the Btudy 
of mentei pliJlosophy But tins IS 10 a department wholly 
1ndependent of the school, and, therefore, I apprehend, not 
falling 1D any way WItmn the scope of the CommJss10ners' 
IIlqwry. 

I have the honour to be, SIr, 
Your obedIent servant, 

E. J PuanRIcK, S.J. 
Rector of Stonyhurst. 

J. Norman Lockyer, Esq. 
&c. &c. &c 

8. CHRIST'S HOSPITAL. 

DRAa SIR, Oct 17, 1872 
IN &Dower to your questIons I have to •• y • 

I The olaoSlficatlon uf the school WIll perhaps b. 
understood from the annexed dIagrlml of the classes In the 
CI Grammar School U or language depa.rt!Ilent, 1D which 
every boy (WIth the excepllon of "the 50 naval hoys) 
p .. see at l .... t heJf hIS school hours 

Boy. =='F= S. Upp .. 4th (60) 

===!===6 Lower4th (60) 

Remove {IOO) 

110. 1st Form (GO) 

J 

U. HertI'ot:d Seheol (tOO}. 
T 
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The hOl'lSOlltai bn.. denote the sewral cIBsoeo. The 
cIaaoea 8. 9 ....... under t~ pa>'&Ilcl maalerl. 10 IB com. 
pooed of bockwllrd boys, who a.re older than the 'average 
"II" on commg from Hertford. 

Boya pan from 8. 9. into 1-4 .. 8008 .. they are 1It. 
hut boya who ....,h the age of 131 before they ..... qllah1led 
tor 4. are draughted from 8, 9, mto 7 ........ aIBo aU boya 
from 10 on ......mng the age of 13l 

The eIaaa .. 1-4 ..... mtended to 1It boys tor proll,.,llonal 
bfe. 5-7 for eommermal hfe. 

[Sm ... 1869 DO Greek baa heen taught ,n any of the 
eIaa... exoept 1-4 Up to that tune rJVOrY boy In the 
London school had I ...... t Greek The tune saved from 
Greek WB8 glven to Enghsh. French, Latm; and 10 far 88 
we ha .... gone WB see DO reOBon to apprehend that Greek 
will suffer m the upper eIaa.... as .t •• very raptdly p.cked 
up hy boya who have had preVIously a thorough groundIng 
m~] 

B ... d.. the Grammar School the other ehlaf depart
mentsare-

" The MathematloBl School. .n whlch claaBeB I, 2 
"l'end 9 h01Ull a week, and 3, I) 811 average of 
lit hours 

Jl. The Commermal School (for ..... thmett .. wrtting. 
readmg, geography. &. ) to whICh the eIaaa .. 8, I) 

gt .... an average of Ii ho ...... ~, ODd 4-10 half 
thetr school houro, DllDUi " abort tun. 11- to 
drawmg 

.,. The Naval School, In wluch IOI11fJ 50 boya are pze. 
pared for ..... 

II. Science .. a .........,. part of the acbool OOW'Olllo 

Every boy in o!aseee /HI IIlvee at 1_ on. hoat.~ 
durmg half " year to Natnral Plulooophy (oral looturoo 
WIth "I'J>8I'BHIB and expenments), .. OD mtrodlletton to the 
Cheml8try eIaaa. In wluch ha otaya at laaat half "year. 
Th088 who abow .... y epecnal aptitude ...... alIowsd to ooa
tllI1le Chemistry. and promoted to the proolloal .1aaa. 

Fnrther. the hoy. m 3 Bnd 6 I ..... Elementary Meehan ... 
m the Mathemalloal School .. aoon .. they are quaWled 
by the .. mathemailoal knowledJre. 

In eIaa ... 1.2. Mathemattcaf ""'enOl (Stall ... Dyn81J"ea, 
Hydro.tati ... Opll .. , Aatronom1) IB etudled in preparation 
for the Un1V8l'8ltt ... and earned to a htgh pOint. 

The boIo lD cl ... lO gl .... 0"" hour a week to very ele-
mentary Xatnral Plulooophy (oral lacture With .zpen_ 
moots) . 

III-IV. I append "oopyofthet1lllfJtable, wluchane ..... 
both these qn_ollB. , 

CUBIST'S HOSPITA.L, LoNDON. 

_S.b)ee"" 
lIognI&T Behool WOrk 

- Compulaory Valunla.". 
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Modern School. 
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Lower School. 

It appears from thI8 that the bme gJven to Natnral 
SCience 'I' ollt .. de the regular ochool h01ll'll, but as "matter 
of fact every h01 tn the Bemor part of the school baa to 
RIve one or two hours 110 week more than the general school 
h01ll'll to oom. subJect or other. All jnmor boya have 
abont 26 h01ll'll " week tn eehool, all semor boys from 
27 to 29 

V. Range of age of! - 16-19 
» ,2 - 14-16. 

3.5 - 141-16 
4,6 - 12t-14l 

'VI It will be aeen that .. g.......u a bofB entrance into 
the NatnmJ s...nee e1aaaea dependa 08 his progreas m the 
Laugoage Department. but no dtfIicult;y IB pDt In the way 
of voluntoers who WI8h to b"{lin _her 

In general a hoy wbo enters the NatuJal Phllooophy c1aaa 
will have learnt only 8llthmellc; by the tune he ..... h .. 
the ChIlDllBtry cia .. he will have bmnt a book or two of 
Euehd and IIODle Algebra Before he I ....... Meeharw!o 
he will have ..ad IlII hooks of Euchd, Algebra 88 far .. 
quadratw <quall_ and IIODle Elementary TrlgollOllletry 

VII. Boy" .. ho ..... J>ft'P8"IIII! for • opeciJtl ...... or 
_. are often a1lowed to droo • large bart of their 
elaameal. work, and devote u.e tune to sptei'al'brmch .. of 

Mathemllllca br SCience Thue. at present two boyw who 
are preplll'lllg tor Cooper's Hill CeDege ha .... BIven up LatIn 
and G.eek compo81l108 to otndr LIght, Heat;,&c. 

VIU Our experumee .. to Clrenuetty and Natural 
Pht1080phy .. very abort,.. the c\aaaea have been barelr 
two rears at work. We attach " very h~h adoealloruil 
valne to the trammg m MMhmnelooa! Science lI'ven m 
c\aaaea I, 2. 

IX. ChemrsIry: and Natural Philoaopby .... allmred DO 
.nch weoght MathemalloalS ....... m I. 2 baa great 
weoght. and for lOme of the more Important d_ of 
the ichooll8 ranked on an equaht;y WIth Cluatea. 

X. Mathematioal Smenee .. aught by (a). (6). &lid. from 
the nature of the ..... hook .. ork, or rather ... or~ pro
blelD8 and eumpleo on papeI', takeo • large propomoa of 
the tune p"en to libe eubJect. 

Cheml8try ;. taught by (a). (b), (e) in abont eqnal 

~ Philooophy by (a), (6) m the ratio of 3 to 1. 
EIemeaIary MeehanICa u taught oraIl1, IIIUi eumplalare 

set to he worked from boob. 
XL There;' DO donht that m..u ~ _ DnI 'teoeb

mg by • good teacher u r. lIIOJII elfecQve than "'" book 
..... he. ' 
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XII. In IIIl these mbjecta tho book 18 mpplementery to 
the oral letI8OD, and IS UBed to systemat..e and enforce ~h. 
,oral ~hmg, and to supply problems and examples. 

XIII. In the Natnral Philosophy cu no note boob are 
used. In ChemJBb'y and Elementary Mechamoo they ..... 
noed dunng the leSBOn. 

XV. I ref .. you to Dr. Ruooell tor some acconnt of 
hIS.method of t.aclllng ChetIUBt.r:r. [See th .. at the end.] 

XVI By the perml88lon of the authonbea of St. B .... 
tholomew's H oaplta!, our ChetIUBt.r:r cues are a.1loWed to 
make uoe of th ... aduurable laboratorY and 1ecture reom, 
under the InstructIOn of Dr. Russell 

There 11 no museum or apeclBrl 8C1eJltrlio lecture room In 
the achool'iBelf. 

XVII Two of the masters voluntorily help Dr Russell 
by aotlDg OIl rlpltttl!1Sf" to the ChemlStry elaooeo, and one 
altho MathematloBl masters takes the Natnral Phdosophy 
ciao. OIl one of the dutIes of hIS post 

XVIII. The Nature! Philosopby olao. has been m ex!St
ence oDly two years. Apparatus to the volue of some 251. 
has been anpphed, anllil".Dt for the elementary lectures 
glven. No spem.t mm 18 lIIl .... d annulllly 

XIX. There 18 no workshop. 

XX. L MathODlBtlcBl SClenee : 
(a) Todhunter'. ~Dtary MeellaDlcs. 

Parkln8onJ
• dJ.tto. 

Todhunter. AnBlytJcBl Stabcs 
Beoant'. HydzostatlCB. 
P .... kmaon'. Opbca. 
Go~s AstroDomy 

(II) Hamblin S=th'. Hydrcstabos. 
GBIb ... th and Haughton'. Jiydrcstabce and 

Meel1anlCO. 
II. Natural SClenoe: 

(0) Deael1aDel's TlOlt.! d. Pby .. qne. 
Maxwell. on Heat. 
Tyndllll on Heat. 
Tyndllll on SdIlDd. 

(II) BBlfonr Stewa.t'l Leaoona m Elementary 

, B.J;.::St.wa.t'1 Science Pnmer. 
Baril". Manual of Chennatry. 
(Rosaoe & Gill oCCllSlonlllly) 

(a) Semar hoyo. 
(II) JUDlar boy •• 

XXI. Boob on IOleDOO srutahle to boyo are added from 
bme to bme ta the IOhooi hbrary, on the ,euggeot1ons of 
masters or boys. 

XXII There .. no .uoh SOCIety. 

XXIII. Progreso m every aubject .. tostad by bBlf.yearly 
exammabonl, by wntten questioDs, .. nd m the Chennatry 
o1aos by penodlC8l OlI:l>mlDatJon of note boob. 

XXV Progre&lln MatbODlBbcBl SCleDOS 18 tostad onoe • 
year by an IDdependent exammer. 
, All the otber o1ao ... heve lutherto been axammed by 

thClr own te.el1 ... 
XXVI -XXVIIL I heve no IIII.8WIIr to glve to th .... 

qUeot1onL 
XXIX. The Mathem.bcBl deputment has had coDBld ... 

able au ...... at Oxford and' Cembl'ld.l/e. S", Report of 
School.' InqUll')' ComDUlBlOD. vol. lIt. pp. 56, 67. and 
vol IV, pp. 837. 838 

The other olaoo .. are too young for us to he able to atato 
any auell .... uliB of them. 

XXX. The Chennatry and Natnral Philoacphy oloeoea 
get ~ell oh.... of the ordmary p..... A CODalderoh1e 
ohare of the w,lubon8 to the Um ...... tl .. has 01 .... ,.. been 
ass'll"ed ~ good mathemabCl&11l. HItherto no .,...." 
reward has been gl""" to Nature! s..enoe, hut I am at 
present trylDg an experunent whlell may be a preoedent 
A Gl'fIClaD, who ohowed a marked mel1oa1l0D for Natural 
SOlenoe, has been 0lI:CllB0d the greetor ~art of hIS o1aomcBl 
... d mathematJcBl work, and ;. _dmg leoturea at Si. 
Ba.rtbolomew' .. Kenmngton, and the College of Surgeon .. 
OD Pby&olon, Cbeuumy, &0. It h .... tudi .. us thet hIS 
aptJtud. and pro~ .... oommenanrata ,",th ~ ... of hIS 

i==en7h:':~:'-=:"== 
at 0xf0nI or Cmnbndge. 

XXXI. 1 intend proposmg ~ ~. GovernOl8 ~at we 
ohould ha", .. h apnng • coune of lectmoo on Botany 
(illuotrated by apecun ... ftlveD to Mel1 boy m the e1_I. 
I ohould lurUi .. WlIh that the ~Ol oloeoea should have 

. 
at leaat one hour • week of oral instrucbon m some ele
mentary ph}'lllC8l anbject, treated s.. .. to otmmlete thmr 
pow ... of observabon and analyma. 

XXXII (1) Most of tho boyo leave before 16; at_ 
sent th ... are bardly 30 boyo In the selloot over 16 Th .. o 
are alllWDlDg .~ Umversity scholaralups, and lutherto have 
found Claos ... and Matbemabca the only (or at I ... t tho 
readlest) avenue to them 

(2) Want of bme to :6t m Natural Smenoe by the .. de 
of the need for FreDell, German. &0. for oommermBl p .... 
bons, to whlell a VOYf 1a.rge proportion of our bo,.. go oft'. 

(3) Our pOSItIOn m the nuddle of London, whIch shuta 
our boyo oft' from the many opportunltlea thet country 
boyo have, of observmg natuze. Reoently, when Prof .... r 
Tennant gave a cduroe of 1ectureo 011 Geology, .. verB! boyo 
contrived to form httle collectJoDl of chBIlt f .. sils from 
Charlton, but It IS obVIously dUIioolt to:find for.them many 
luch opportuDl.ti1es fo:r observatIon of nature 

(4) The fact that the teach ... of tho OlI:lBt1ng atatl' are 
mostly unooquamted WIth Natural Smenoe, at any_ m 
anch a measure .. to be adequate ieechers of It. 

(5) The fact that many teael1 ... are WIthout a e1ear 
knowled.l/e of the best oubjects and methods of teachlDg 
Nature! SCIence to boys,. e of anoh .. heve a reB! educ .... 
t .... al value, wluch would warrant our aubotJtutJog ~hem 
for, or adrung them to, proved anb.Jecta and methods of 
educebon. I myoelf look hopefully to the CommI88lon for 
wormabon and gwdaDoe on th18 subject. 

XXXIII.-{1 ) The most obVIOUS auggeot1on 18. that the 
Colleg .. should olrer more encouragement ID the shaps of 
scholarahlps and exlulnbons, and that the Colleges and the 
Umvennmea should put SOleDOO more on alovel WIth oth .. 
subJects In thell' exammatIolUJ. 

(2 ) The un,vera,b.. lIllght supply tbe defiCIency of 
Iughly·trsmed ... entmo ~h ... by endoWID!! a class of 
local suh-prof ... ora, who should further· the ~lung of 
Nature! Scumoo m the schools of a lflven cbstnct by lecturss, 
OXl>IDlDatlODI, and mopectJon, and by th ... adVIce and aug. 
gesbons to the te.el1 ... of tho several schoola WIth regard 
to anb.Jecta end method of ~g. ellOlce of app .... tua, 
&0. 

(3) If the schome of org&nl8ed OlI:Smmabous of schoola 
by the Unlvembes (suggested by tho ocllferenoe of head 
masters) should be adopted, Natural SCIence would:find Ita 
place In such OlI:I>mlDatious. 

XXXIV. The Govemment could eamst in analogoUl! 
ways:-

(1 ) By roqwrmg netnral scienoe In Ita oompebbve 
ezammatloDi. 

In ~ f:~J':::!t!:r :':'="'::d~~':n~lIldmg 
XXXV. My"""mence IS but abort, but I hlWO found 

Blready thet the plan often adopted of teeclung Ch~ 
.. the tlrst oubJect, IS not aatufactory I attended an 
adm""ble conroo of leoturce glvon br tho lata Dr. 
Mattbleasen to • cl ... of our boys, who had had DO prev10UI 
scientdic instructJon lD NaturBl SmeDos It was obvlOUl 
that most of It W&8 lost upon them for want of familiarity 
WIth ounple ... eDtdic nobous, and we found It n~ 
to motJtuta tho Natural Pluloabphy class .. an mtrcductJon 
to ~. ChemJBb'y cl .... 

G C BBLL, M.A.,. 
Head Master of Cbnst's H08PltBI. 

Chennmy Clasn, /It CII ... t's Hospital 
There are oertam 1p000Bl mroumotanceo aft'eotmg th ... 

cl..... ...luell should he tim stated: they are that th .. 
laboratory and Jeotnre..rcom In wluell the elaooeo ..... hBId 
beloog to St Ba.rtbolomew's HOOPla!. end are 1arger and 
more romp1eto ~&D ouch bwldmga orchnanly are; ~ 
-:r large claooea have to he taught, and, lastly, that oul1 a 
amall amount of time 18 devoted to thl8 anbjOCt. 

The ellemlBtry olaoo haa been estohhohed about three 
r.... 'rhe lata Dr. MattI" ...... was ~e tim ~h .. , but 
tho olaoo .... hardl,. ~ ... hen h. rued. I have had 
the hoaour of holdIng the appomtment ouly about a year 
and a half, end OOJIBld .. ~. ~ ayotom of te.el1lDg 
httla more then tmtaRve. Each hBlf you co_derahle 
ellangea have been mtrcduoed, end further expenenoe and 
oonmdoratlon will nndoubtedly ang~ otheP ebanJ!es. The 
preeent ~ 18, therefore. only a aketel1 of whal IS DOW 
belng done h-. DOl an .... unt of the eatabhahed method 
of 1eochmg ellennatry at Chnst'. HoapltBI. 

At lh. preBl' tlme (Oetober 1872), there are two 
ellenucal eIassea, the JUDI" cIaaa, oonlllSUag of 49 bo"., of 
lb. ,,_1IjIO of 14 9, and the ad .... ced claaa. COIl8IBtuIg 

41:'= ~1:"'=.::::.:.e tioal ial87S. Same .. 
T2 



144 ROYAL COMMISSION ON SCmNTIFIO INSTRUCTION, ETC.I 

of 21 boys, at an average age of 10·S. Bes,de tbeoe 
cl ...... , three semor boys are ""rkong m my laboratory, 
end l'ecelVlDg from me Special JDs1iruct10n. 

J ........ C",".-AU tbe boys m tb,s class bave, dunn" Ihe 
leel half Yeal, attended .. 01_ of elementary physICS, 
and commenued the study of chelDlstry at the begmnmlZ of 
th. preseo\ half year. The teseblng IS at Brst of the most 
elemeolary luDd; the slmpl ... I lia .. made It, th. more 
etliCleDt It bee proved To .. mmeoce WIth, I prer ... IIlua
lratlDg, explalDlDg, and ms\uDg the boy. perform smue 
very sImple phy.,ca1 expenmento, to pmely ohOlmcal OD", 
Cho081Og such sa are of common occurrrence m chemIcal 
OperalloDS. For InstaDce, the elfect of heat upon _tor. 
Ita rise of temperature J Jts COnvel'810D mto a gas, and the 
recovery of tbe watel' from the g.. (cIu\JllatIOD); tben 
p .... ng on to tbe solution of bodl" In _ter and the 
teatlng for them by evaporation. My spec,aI object belDg 
to beglD WIth phenomOll& WIth winch the claeo are timuhar 
and really beheve '0, aDd Ibeo to pass ~tlcaUy to 
other. of a more teehmcsl. character. A boy earea httle 
about a chOlnlcal reaetlon winch b. can hardly understand, 
except ,t be as a pyroteebmo d .. play, or for some .... on of 
that lund; but If he h .. seeD some solt d.88Dlved ID water 
he WIll be mtensely mtereoted 1Q Beemg the solution 
evaporated to dryn ... 1Q a platmum beam, aDd tbe .alt 
recovered After atudYlDg sunple pbeDomena of th18 luDd, 
the propert, .. of acIds and alkall .. are .hown, the formatIon 
of .. neutrol 8a.1t, and 1Q some detlU! a cbemws! change, 
such ... the act'OIJ of hydrochl.ne amd aD chalk, the 
expelJment bemg made quantltatlvel~ and tb. products 
carefully collected and exammed '~'hus, gradually the 
boy. g&1D familiarity w.th cbenucal pheDomeoa, and then 
pea. on to the systematJc study of ohOJnJStry. In .. 11 tbe 
lectl1les the boys take IIOteo, time bemg glveo them to 
write dowlJ m fnll the most unportant pomto. After eacb 
lecture certam of the boyo are called UpOD to give up their 
note-books, and th... are looked over It IS seldom that 
the noteo are Dot suffiCIently full and accurate. If Dot 
8allsfactory, the boy haa to render them complete by 
reference to the te>."t-book, or to another boy'. DOteo for 
what .s Dot 'D the text-book A "",Ii ooce exammatloll 
preced.. every lecture At meguIar mtervals, dependmg 
on the subject ID hand, the hour 18 devoted to practIcal 
work 111 the laboratory, IDatesd of a lecture Dunng laot 
half year the JunIor class chd no practJcaI work, but th,. 
half a coDBlderable amount of practJcal l"ork I. bOlDg 
mtrouuced. I feel DOW httle doubt ,t WlII plOV. very 
advantageous eveo to the youn!r"st beglDner to have .. 
certam amount of prae1acal WOrk Introduced wto the couroe 
of :tn8tructlon. 

In th. advanced class the same syotem of tesebmg i. 
... ned on The text-book uaed 18 Bds Chemutrg The 
order of tbe subjects .n .t ,. followed, but tb. teseblDg •• 
not .. prec .. e foliowlDg of tb. eub.tanoe of the book In 
botb cl ..... , 1 bave been very much ... ded by tb. Rev 
K S Carlos and Mr M aclue, both of them rnaoters 111 
Cbnst's HOSPlta.l, who have volunteered their services and 
bave attached themasl ... one to each cl... They dpvote 
one hour a week to recapltulatmg to tb ... class the lubJect 
<Jf tbe laot lecture, queatJomng tbe boy. on the subject, and 
glvml!' thOlD further explanatIOn If reqwred. 

Tbe fMturea of opeclal lOtereat 10 th... c1 ..... are 
perhaps tbe l&rlte 01..... taugbt and the ample accommo
datlQ/l we have for teaclung .neb 01..... A. practical 
cl ... of 50 boy. IS perhaps unknown elsewhere. NotWIth
standing Its SIze, It works very sattsfactorIly, two boys work 
together and have a complete s.' of apparatus to tbem
.elve. OD a day wben practJcaI work h .. to b. don .. the 
boy. go Brst Into tbe lecture room, and are ShOWD tbe exact 

, apparatus they have to use, and exactly how tb. esperunento 
..... to be made, then they pasa to the laboratory and make 
the expenments for themselves Order, C8Z'e, and neatness 
are re.<JulTed from tbe boyo and ngtdly enforced, bnt WIthout 
tbe llighteot dlJIiculty In the practJcal teaclnng 1 have 
foUDd the greatest advantage to ame from makmg the 
expenmento IllI quantitative .. posa1ble. If tb., have 
D.tnC &CId to prepare I give tbOlD a known welgbt of 
.u1pbuno amd, and make them esleulate out and tben 
well!b out the reqmstle quantaty of mtrate of potsab. In 
atodymg hydrogen I have mads tbODl reduee a known 
WOJght of OXIde of copper and wmgh the water ohluoed; 
tina gives a dellmte mterest to th. expenment. tber. 
appremate the quantltatlve nature of the _; It 
affOrds a moot valuable check on tbe eare and _ 
WIth ",Incb the expenmeot baa beeD made, aud _ a 
.pmt of OIDuIatu>n to ohtaJD the beat results 

The &eO.or boys not belongmg to tb ... c'- work 
iudependeotly 10 the laboJatory, and follow "1lt \bell' 

cbOlDlcal stndl", under my dll'OCtlon, m the ...... way AI 
aDY other .tudents would do. 

W J RU •• SLL, F R.S, 
Lecturer aD <-'henustry al st. Bartholomew', 

Oetober 30th, IIji2. HospItal. 

9. WJlLLINGrOlf CoLLEGE. 

G ...... 1Il o4"4!1fo ..... ". 

Q .. ltloa I. How 18 the .chool c1ass.8ed f-There are tlvo 
main WVlIJOUS 01" .echoo18, the .. Cla881cal School fJ and the 
f' MathematIcal" or II Modern School." These are qUite 
parallel and equal m posItIon llDd statUI. Tbare .. 8 sIXth 
form In eacb, and tbe prefects of tbe school l118y be IDd.f, 
inentlY'Q OJIb ... school Boy. are not allowed to eoter 
tbe Modern School unI... th.y are dlotlQctly quahtled to 
do au The maotero are Judg .. ea to tbll. Boy. may be 
lran.ferred from one Icbool to tbe other at any pOint 0' 
e"ber schooL 'Tho •• who.. c1ass,ca1 work .. 11lIportaDt to 
the .. future (or who WIll, • g , I118ke c1 ....... 18TVlceable In 
exammatlon ..... WoolWlcb), but WI.b to end tb ... work 
at lebool Wltb .. m.thOlDatlcal trammg. frequently enter 
tbe Mathematical Scbool from tbe Ilxth or tIltb. Con
veroely, good Icbolars ,n Modem School have .ome clsao.eaI 
lessons Wltb the cl8S9lcal .. xtb 'J'here are 350 boy' '-In 
Claoa.ca1 School on. per eeot , 8 .n .. stb, 19\ upper ,chool, 
26 nuddle school, 13 lower school, In Modern SchooloD. 
per cent., 6.D OlXth, 13 npper scbool, 15i m.ddle, .. hool 
For modem languagea, mathematiCS, and &Clenoe, the fOl'Dla 
are _nged lUto clao ... called .. lets.' 

CI_cal Bath mto ' - 2 German { 

2 mathOlDatJcal 

1""enoe 

npper .cbool into, {4 m.thOlDat.ca1 .. 
(31'orml.) 4 modern language .. 

DlIddle .cbool mto { 6 matbOlDat.ca1 .. 
(4 form •• ) 6 modern language .. 

lower ""hoolmto - { 3 mathOlDatlcal .. 
(3 .mall fOrDII ) 3 modem Jangulljle .. 

MathOlD&tlcaI .. xth and {4 mathematical 
upper .. hool mto • 2 IClen ... 

13 fol'lllll.) I G .... k 

MIddle achool a mathematleal 

[Modern \anguag .. bOlDg bll818 of fO\1lJ chv18ion ] 

Que_ 2 Is amence a nec ... ary part of tbe ocbool 
COUT8e, or .. It taught only In IpeClal fonns or d'partments 7 
-N .... ...,. 1Q the claas.cal 8J%th. N ..... ary In the 
matbOlD&tlCal'8Jxtb, upper· achool, and h.gbest form of 
mIddle achooL There 18 sIao a voluntary clas. m cbennstry 
(pra4tJcal ) 

Quuhoa 3. Copy of time table 7-Encloted. 

-+~ 
8 - -

)I DI. -

To. O. -

W.O -

Th. C -

11 C. 

B. It 

C ....... ,CA L SI""U, 

I 
10l-UI./11I-1II 

C. G 

JI 

C. 

G. 

- -DL- -__ c._ 
_ - JI ~ 

_ 8-C.II ___ 

....... ... 
1'1 ..... 

- ---11-
-)(.C 
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MATHEMATICAL SCHOOL. SIXTH AND UPPEE SCHOOL. 

-I 7~ I Dl-lOl·I'Ol-lll lll1-lZt lUI-II H. 11-6 

DL 

]I DL 80rGk Dr. Dr. ILL. 

To. II H.orL B.orL IL !tiL 

W II II. !tiL ilL 8 or Gk. 

Th. II.L 11 L. B orL II 

P II. Dr (9-10 -ilL !tI. II. 

S H ol'L S orGk IL 

Cr.ABB1CAL UPPER SCHOOL FORM 

I I~· '!l:l 

.; 1 

j~o - e,jje~;p:f 
-at ~ 

':t ~fiii 
t * 

z 
~ ~ I ~~j1:!~ ::: 

s - - - - - - D1 - -
!tI Di. - II - 0 - - RIal Ds:erclBo 

Ta. 0 - !tI - O. - - 0 B_ 
W 0 

*c;lot - P orG - II .. HlaI !tI. -
or Dr. 

Tn 0 - O. - O. - - - B_. 
P 0 - 0 - 1\1. - - - Bzercise. 

a 0 - P or G - 0 - - - -

CLASSICAL MIDDLB SCHOOL FORM. 

:U1 
=~. - -: .. 01, ... -:: ='.s £: 

t I ~ g I ~ I ~5J~ = .. " 
B - - - - - aD - -
II D. - P - 0 - H Bzeraile 

Tu 0 II lotaHI - 1"!l1t - 0 BxerofJe 

""'" W C - c. - GOOI!Y !tI 0 -
r-uo 

JII 
"t~ll IIHI. 

l~ 
- o. - - BXOI'Olao. 

O. - B P O. -... 
8 0 1"il11 - C - - Hap. 

MATH.MATleAL SCHOOL. MIDDL. SCHOOL. 

-I ,~ I 01-101 1101-111 lUI-lSI IUl-II·1 ..... 1 ~ 
8 - - - - - Dl. -
II DI. - ilL. ilL. a. -. II 

Tu. L. - ilL. - ilL. - tHo 
D 

W. II.L. IIt. a. (wrilo ...... ) - II 1I.r.. 

TIl. II. - L. - II.L - -
P. ilL - II. - ilL. - II.L. 
a. II I( III. - ,B - -

LOWER SCHOOL FORK. 

.. 
II Dl. C P P II - 0 -

Tu. Geog and 
,Repetition 

I{ O. - 0 - lIod.1Uat. Ex ....... 

W 0 O. O. - An. 
lIls~ 

Hut. B ........ -
Tb D1 abd !tI O. - o. YUt."f - BxerciBe. 

Repetition 

P C II P P O. C. C -
8 DLand 0 =' - C - - P..:JJ RepetItion 

'QuestIOn 4. Summ'!",Y of hours per week gIven In each 
class to drllerent subjects (If fJlaytllDe 18 utWzed for 
prep ...... t,on or pramacal work, ills should be shown 
aeparately ) 

• 
1 ~l; ~ JI (B •• IIIII .. of preparation ) J f f ~lJ I ! j J! 

I!l !~ .. ~ 
:.I 

1111 s I' '~. 
, • 1 -

1< ot It • • 1<1 II It 8 • • 1 
III 8 It • • . , t. 

Hathematlcal Sixth • 01 SIt 9 , 
n lil'£er Scbool • • • SIt D 8 "1 die S.bec) • • 8 I 8 1 

• or SCIence tor La.tin 3: or Greek § ODe ot the two tonns 
Private tUItion is also allowed B hotu'B extra in the weak In ClassICal 

Sixtb. It ia almost universal 'In Olasswa In Mathema.tul&l SIXth. almost 
umveruJ. in Matb.ema.t1oa. In rest or sohool it 11 usually to make up 
doIIcleaclea 

Que.hon 6. Summary of the number and average age of 
boys learning e .. h of the vanous BubJects In the Natural 
SClenoe Classes? I 

CJass.cal sixth - - 17 067 
yrs. m 

Mathematical Bchool, 1st set, 24 boys, average age 16 II 
, " " 2nd II 26 II JJ 15 11 

" ,,3rd " (once a week only) ,,16 4 
rBotany was taught for about tw0lears II!< head form of 

niladle Bchool. h .. been cbscontmue ] 

Quem." 6 Amount of knowledge requll'ed before the 
study of BClence 18 commenced ?-None speCIally but what 
IS IlDphed by haVing reached the form where It 18 begun 
In eJasSICai school th18 would .mply four book. of Euchd, 
algebra as far as quadratic equations. In mathematical 
scnool, about two books of Enchd, and algebra to .llDple 
equation. I but before a boy IPV" more than one hour to It 
a week h. b.. generally learnt IIlXth book of Enchd and 
done quadrati... . ' 

Que.to ... • 7 I. any alternative or chOice of BubJects 
ollered ?-In eJassu:al ochool 1.oy. may draw IllItead of 
attendmg sClence, only 4 out of 29 do so 'l'be other 25 
choose IIClenee, • ." muoh harder work and lDvolvIng 
great trouble .n wntmg out notes. In mathematical school 
there 18 a chOl.. betwaen Greek and SClen.. SCIence II 
chosen IU about five cases out of SlX. No ChOlCO allowed 
between cWferent departments of BClenco. 

Wbat departments of SCIence are prefmod 7 

a. By parenta 7 
b. By the boya 7-Boya when allowed to choo .. between 

botany and German chOlle German m three
fourtlia of the....... The German was hard .. 
work, and mvolved much more prepare""n Out • 
of schooL 

Qonhon 8. What branch of BOlenoe ...... v .. most atten. 
tlon m the school, or I. found by ezpenence to havo the 
greatest edncatlonal value r-Only tho phymcal BCleDces, 
chemistry, hoat, olootnClty, and a httle .. tronomy, are at 
preoent laugh" 

Qoemoa 9 What waght II aomgned to BClenblio -.o_ 
menta m detennlwDg aboy'o poolbon m tho .. hoo! r
In classu!aI 81.Uh tho BClence leaaona are 1-llith of tho cIaa-

T3 
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.. call....,.,. in h01Ull, but have I-10th of the marks of the 
cl ....... 

Oasstcs 
Mathematlcs -
German 
DraWIng 
Sownoe 

- 600 
- 360 
- 180 

60 
60 

In math8lU&tlcal school-
Mathematlcs - 400 (lower forma (300) 
Modern l&ngoag.. - • - 800 
Latm - - 150 
SCIence - 100 

MotMdB of ThlCmtl§' 

Questum 10. What ']lroportaonB of the lesaonB take the 
form respectively af-

(a.) Ora.l teaching and demonstratIon 1-Two 0' the 
three hours are lectures, generally expemnentai. 
"'no thud '8 gJVeD to the worlong of numencal 
examoles or wntten exammatlons. 

(b.) Book work '-Books used 1D preparatIon for exam'
natlon Other\Vllle not more than twice Ill" three 
tun .. III the term 

Co) Praotlcal work 'I-W ,th about two tlurda of the fIrat 
dJVlSlOD two hOUlll a .... k for Jive or au: oonseou
tIve .... k. In the year. Electncal .a.aaurements 
the aubJeot at present (to be extended) Four 
bOJ" ""e taken together. In the voluntary che
lIll'try c1aaa 10 boys III two Beta. Each .et works 
It hours m the laboratory. 

Questum 11. Which form of I ... on is found to be moat 
eJfectlve1-Oral teaclung aooompamed by expmments. at 
least aa compared Wlth book work. 

Que.tJo .. 12. How are text-books used' • g., II book 
work II\J.pplementMy or preparatory to the oral leSIOn f
Supplementary Notea.... exBOted, _tten from the I ..... 
turea and not from book.; but III prepMIllg for exauunatlon 
the u.e of _boaka I. enoopraged. 

Quest .... 13 I. the tloe of nota book. enoouraged (4) 
durmg or (o) after tbe I .. son, and to what extant'l-Boys 
take notea ilnrmg the lOBBan, and are reqthred. to brmg 
them fomly Wl'Ittan out- III a contlnuou. form (and not 
... mere memoranda) at the next lea.on. or, when the lesson 
1s weekly, next day. The nota books .... looked over, 
marked, and annotated after each leason. 

Quest .... 14. How far at'!' boye required to prepare their 
own apparatus 0' erpemnenta, or to aolleot .pecrmena 
durmg the mtarvaJ. between I ... ona f 

Questum 15. D ...... 'be anT method of teachmg .ome 
specIAl branch of SCIence which has been found lIllOIlOaaful 
III Youl school? 

Instf'U11U!flts 'II Teach",!! 

Questum 16 What specnal proVlBlon (0 g, laboratory. 
lecture .rom, observatory, muaeum, botenw garden, &c) 18 
made for OCloutrlic matruetlOD, end h .... ,. It used 1 

(Plans and deacnptiona of thOBe, WIth atatemenlll of th .... 
coat and annua.! expense, should, li J>C8BlbIe, _pany 
tlus retorn ) 

One of the cl.... Mama bas a l\Uk WIth _ter lSld on, a 
large table (mereury), and cupboard. of apparatus Another 
baa Slmply cupboard. of "pp_. There 18 a laboratory 
WIth 10 pleoea, and small BOte-room, and a store-room. 
The ooat Of matanaIa to start the laboratcny waa about 601., 
bu$ Ieaa than tIua would ha"" sufficed 'l'he benehea, r.m. 
naoe, cupboards, &0., "fitted up m the laboretory ooat 
271. ISo. (The room eXI8ted before, IUd the gas h;;;J been 
lSld on to each boy's place ) 

QrIertioto 17. Number of assJBtanta and CIIl'IItora. and 
annua.! .. at'l-None 

QuestIDIl18. Wha. apparatus, dJagrams, and epOCUll fit
tmga ..... m 11881 what waa thm ooat 1 and what mm 18 
a1!owed year~ for new matmments, and to"'Plaee matanaIa 
used, &0. ?-A fairly complete BOt of elcemeal apparatus; 
for eheuustry and beat httle more than wbat 18 abaolute\, 
.. .........,.. The vela. of the eJeomoal apparatus m u .. 18 
from 601 to 6Ol. In ljJ72 matrumenlll and matenaIJ III 
......... cIaos-rooma have ooat 211 ISo. lId. 

In laboratory - • BotamcaI. 1 __ have con 
BotamcaI. chagrams _ 

£ •. tl. 
- 17 4 4 
-11110 

Other dJagrams, abo.u. _ 
410 0 
2 0 It 

No ..,..,...J. sum II Ie' 081de beI'oJehaacL 

~ 19. II til ..... workshop r and if to, how and 
for what partlcuIar purpoae II It uaed 7 

QugtJo. 20. What text-books .... 18Doe1 dJatlnguiohlllf!' 
between those for the junIor aod ..... 01' cl ...... l-Barif'. 
CheDl1atry, Orme on Heat, Deach""el's ElectnOlty (Ev&re"), 
FergoBon'. ElectnClty (the 1atter .... by oemora cIuetl1). 

Quest.... 21. To what books of ref........ other than 
O.dlDery school bookl, baw the •• bolara ....... 'I-Tho .. II 
a hbrary, open to all the scbool at fixed hOUl'l, fau-1y llocked 
Wlth book. on natura.llus~ and BClOO". Any boy In the 
mathematical or claa&csJ SlXth IDay propose bookl. ",Iuch 
.... uma1ly bonght. • 

QueBtitn&- 22 Is th ... any "",,,,,bile 8OC\ety or club in 
oonnllXlOD Wlth tho IObool1 and If 10. who compoae It, 
how 18 It worked, and what IS Ita mlluenoe on the boys 7-
Tbe .. u .. aocnety called .. The Natural HIllary SOCIety " 
It meets onoe .. fortJl\ght One of the maat8l1 \I p .... dent. 
Th ....... 13 members and 26 ...... \ataa. Many of the 
masters .... honorary membara. Meetlngl open to school 
on mtroduotJon of members and asBOClatea. COmrnunltl .... 
tlonl are made, obJeeta exhIbIted, papers _d by master. or 
boys mdlBcrunmately Two reporta have been pubh.hed 
at mtervela of about 18 months, and acoounto of meetmgs 
appear m the School MaglWDO. The number of th ... 
present varlea from 40 to 80 

[Boys have read pal'ers OD M ..... , Hawka, Photognphy, 
Fortification. Electnclty, Snak .. , Manufacture of Alum, 
Natural Hl8tory of Man. M .. ters (very much m.... he
quent than boys) lateiy. on Coal M,noa, Splde ... Rooent 
DIscoVl>1'lea lD Sea Bottom, Entomology, Botany How a 
SPldar .pmslta Weh, A Walk to FlDchamp.tead. n; Eye. 
The DolomIte Form.non. In England and the Tyiol, 
Modern Artillery. GeJJa 1 

Tesll 'II Progresl. 
QuestJon 23. How ofteu il the work tested 7 

(I l Nota books of each Ie .. on .. elooked over. 
(2 Th .... au examInation every tlurd .. fourth week. 
(3 Th .... 18 an exammatlon at the end of esch term. 

Questum 24. In what .... y7 .g. by exammatlOD of note 
books, or by oral or Wl'Ittan queatlODB f-AU three 

QuuIJofs 25 By whom 7 by the teaohera of the aubjecte, 
Ill" by an wdependent .x ..... n .. ?-TWloa m the year by th. 
teacher of .. dilferent claaR In the school. and onoe by an 
mdependent exammer. , , 

T .... hw •• 
QuestJon 26 Is there any ddllcn\ty in prOCllllDg oompetent 

amence ma.atera 7 
QuestIDIl <J:l. Where are the beat obtained r Have they 

heen apema1ly tramed for the work; and II 80. 'I> wlui! 
do .. such _mng oonSllJt1-For teaohmg electnClty and 
heat Um ....... ty men (eepecna1ly now that more oubJeets are 
mtrodnced mta the tnpoo), who heve taken good math .. 
matlcal degrees and have glven attention to the practice ot 
teac!ung m general. For cbe\J\lstry It II demable fo, men 
who have worked 8t the .ub.Jeot at school and at the Um
verBlty stIll to acqwre ID&DlpulatJon m alaboretory, Wllh a 
epecnil VIew to eXlulntmg thm expenmenlll dertaroualy. 

QuestJon 2I!. What eVIdence of 8Clentl80 '1uah8oation 
tandered by cand"lateI II found to be of moat veluer 

QtJdtJOfJ 29. Can yOD atata any reaulta of ... enoe teeohmg 
III the school 1 .... h_ 

(4) Succeaa, profeaSlonal or oIhennse, of mdindua.! 
sch01aro. 

(6) Jnl!uen .. npon the genezal studt ..... d JDtelleotuaJ 
hfe of ili schooL 

Several boys have done .,ery ered>tably ,II militaJor and 
other __ • No """ bao been very d.atlogwohed. 
The work bao developed qmckJy of Jate. The ebem~ 
teacluog IS very lunrted. 'l'be good et\'eot on the ochoal .. 
undemable, bu~ for mdtvulual chatJnetJon .... mDlt look 
onward for some btile tune. 

I mtroduoed It mto the m-cal oath IOlel:r WIth the 
v_ of "'''''.''''1111' the bGJI' _ In life (theN .. not; 
enoogh to produce reaullll m external nammatlon.), IIIId of 
nDproV1D& their literery work b:r WIdemng Ibeu mtereoIit. 
I t1unk It 8ueceeda m both """J'Oda. • 

Qu.atIoJo 30. Am ...,-OPeCJAl ........w. or ~ 
( • .g exIulnlwna, scho1aroh,pa, or J'lI2".II) open to ........ruI 
otUdBota 01 ........ m the school f-Amiual ahJlmlOD of 
201 "yoM far _y_ tenable d ochoa!, al. WoolWlch, 
or at Umvemty. "&en .. " ......... towudo tIn. &mir
nor'. pnu uuinally for aannnaIwn m a poriIon of" tui-
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book (prepared Wlthout BS8lStance), and for practtcal work. rLaot .ubJeet. Last five chapters of 'l)ndall'. Heat, and to 
ind lD solutIon 81% specified metals J PrIZC8 twIce a year 
for term work and exalDlD&tlon In smence to the head boy. 
in thl8 subJCBt 1B the ol ... Blcal and mathematlcal .chools 
Two governor'. pm .. for botany, VIZ, (1) for collzctlng 40 
planta on"" of at least 10 d1ll'erent orderz, to be oarefully 
<lned, Wlth deoCl'lptlve schedule of each, (2) for preparmg 
fixed pomon of text-book and deocnbing on schedule 
plants presented to them. 

Quemon 31 What unprovementa do yon tlnnk ooUld b. 
efFected In the teaclnng of sCIBnee m your own sohool?
What we unmedIately want IS (1) a larger laboratory, WIth 
(2) moro haursofattendance from the teacherol chemIStry, 
and (3) a laboratory assIStant [A nunor necessIty IS that 
In the mathematJC&l school we want one more grade and 
one more clUB room Each mastel' teaching sCIence loses 
time unless he has a separate e1&B8 rOOID, but he can perfectly 
well use suoh class room for dJjferent .ubJectB.] 

Quutwn 32 What are the pnnclpal obstacle. to the 
teachmg of smence In yonr own school1-See 31 

Queohon 33. How could the UmVerBJu .. best asB18t 
oClenee teachmg m schools 'I-The foundatlon of new schoo 
larshlps and fellowslnp., as In former tim .. , to enco1l\'8ge 
new atudlel, a.nd meet the mcreasmg number of persons who, 
to the great benefit of the country, seek blgher educatlon, 
would more than an~hmg promote the devotlon of year. 
and of hve. to sClentifio mveotlgatlon, &8 dJstlnct from com· 
merCIal and aeJDI-Commermal lWIl8 But the wVersJ.on of 
eXIsting foundatlons of th.t natnre from hterary .tudJe. 
would at once lBJ1lr10Uoly affeet all .ohools .. well .. the 
Unl.emtles themselves, and not ultlmately promote the 
best mtereata of 8C1enC8 

Qu .. hcm 34 Can you suggest any way 10 winch Govern· 
ment could B.Ell'ust SCience teachIng In schools, as, for example, 
by mspectlen 7-lt ISIIDl'ortont that all the subjects of a 
oohool educatlon should be pressed forward WIth an even 
hand, and the relatIve value. aIIlxed to them should not be 
destroyed, though frOID tlme to tlme they may be carefulll" 
remodelled The mspectlon of anyone smgl. branch of 
work would destroy und .. lgnedly, but steadJly, the balance 

of stow.. The enunmng power (wh.tever It IS, Govem· 
ment or UmverBJty) should be compre~Elnslye> and'proVlde 
for the mspectlon of all subJecte. 

Queot .... 35 Have you any otller mform.tton to give or 
suggeotlon to m.ke hkely to he helpful. to the Col11lIllS
Blonerz ?-Dlspensmg WIth the book as much .. pos81ble 
8&T'e8 tIme to the leamer and gMn8 for hIm unpresSlvenesB 
and clearn .. s Ae m mathematlcs fam1hanty WIth con
structions should prec~de the 1earmng of proposltlons, so 
In .Clence tho SIght at least of expernnenta should antlClpate 
the theory. Boys who go through a conroe of chemJcaI 
lectnreo before laboratory work are I... pattent m OlI.pe).'l. 
menta because they are aware of the result to come It 
follows from tin. that .pp ..... tu. need not be extraordJn&rJ!y 
complete or costly, but may grow by degrees, Pubho ex&
mm.tlons whICh boys enter from .chool need .t least •• 
careful attentlon, and central regul.tlon or adVIce, .. the 
schools do. 

Oct. 25, 1872. 
E. W BENSON, 

Head Master. 

10. CuELTENlL!.M COLLEGE. 

General AITangement. 
Quest1 ... 1. How ",,' the school classmed?-There are 

three departlnenta, VIZ , the classIcal, the mihtary and CIVIl, 
the Jumor (boys under 13 years of age). 

Quemcm 2. Is .mence a necessary part of the .chool 
conroe, or IS It taught only m SpOClal fOrnIB or depart
menta 7-In the clasSIcal department scIence 18 taught as 
an alternatJve WIth German to boys In the four highest of 
the mne clas ... ; and to •• leet boy. m first class a aeccnd 
sClentlfic subject IS also taught .. altern.tl.e WIth French. 
Boys 1& the Latln class (no Greekl also are taught sCIence. 
Total number learmng SCIence, 86 - - -

In the military and CIVIl department It IS a n .... sary 
part of the school course for all boy. m the four Ingheot of 
the ome e1as.... Total number learnmg 8C1enCe, 128. 

QuestJon 3 Copy of time table ?-Tune tabl .. of sClOnca 
masters and of every wVlBlon of the four Ingheot class .. :-

CLAS.,CAL DBPABTMBNT. CIao. I. A. B.-Tn .. , TABLB. 

9-960 } 

960-IO'~ 
Greek Testament 

and Thursday's 
""py retnrned. 

1040-1180· Uns ... ,ftoesh • 

11 80-12 16· Engbab. o~ Ro· 
man ffistory 

(Alternallves.) 

FamAY. 

Repetltr.oD, and RepetltJOD, and rfr=~o:;'!'} ~~E." 40 t~ {~=' c:;~th} ~~ 40~"; {~:: copyP:"J: 
Saturday'. Copy .!Euesday'aooP1 _ _ __ _ 

_ returned. retumed-

CIcero - • }compOBltion {CIcero • • Unseen, retnmed. 

German, Botany, :oa:~ or German, Botany, ComposItion Wlth German, Botany, 
EmIL Clasucs, Engl~ Extra ClasSICS, out books, re- Extra. ClasSlCll, 
or C'--"'Y (AI_ves) Chem...., tnmed. C/lernutrg 

(AlternstJ .... ) (AIIerDa1>ves ) (AItereatlv ... ) 

a 80-8 20 - French, Eloctn- • 
City, Extra C1111-
81(18, &traM&-

• HlIIIory - •• • French, EietJ.. 
"""'Y, Extra 
Classlcs) Extra 
Mathemstlcs. 

(AItematJves ) 
.. themabCl. 

(AItematlve .. ) 

8'20-410 .} Matbemstl.. or {. 
Extra CIaan ... 

.No-a • (AIternatJ_) 

.} MMhematl~ ~ {. 
Extra Clasmcs 

(AIIerDaIlv ... ) 

'J MathematiCS- or _ Extra ClasIncs. 

II' (AI'-:IJVOl) 
Il-6 • • Enghsh • • 

CLASS 1. C. , 

TuBsD.t.r. WBDKJlBDI.Y. I Tamlmu FRm.lr. 

t-g'GO O} Script1U'8 and t Ph

":" 
-} B ...... and Jl&. t~ .. .} • Horace and Be-G ...... (Arnold) 

9'GO-IOU 9o"'PCOlIJOD. 
petltlcn - petI ...... 

IO'III-U'aO. . . . CIcero - . . - · CIcero • - ~ - " 
U'aD-UNG. - . - German or ScI· . . - German or Sci. ~ - -enoe. OIl ... 

I 30-8 SO - French or Solen.., . . - HisIDry- · . . . French or Solence 

e30-8 - Malhematlco . . - - MathtimaIJOo · - - . Mathematuw 

{Sop~ 

CI .... 

German or Sci· 
en ... 

-
-

Tf 
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CLA.S 2 A. 

:Mo~1'. TUBSD&Y WBD1fB8D4Y TrpmsDAr. :rBID"" &TunnA.'t. 

1-950 · MaChemalt .. · MathematIcs -}-,{ H1a1Or:f· · l\{atbe1llallca · Ilhakelpeare. 

9511-1040 • Natursl · · · . Naturll! Solm .. 
lIfathematlcs · - · - 8<>." ... , (part ofolaaa) 

or 
IO'40-118V DlVlwt,y · Ltvy · · Gmwm. DemooChm .. VIrgIl . · LIvy . . 

(IHII-ll·45.) (INII-ll'4&) (IV·tIl-1l4S.) 
~ 

11 80-1215 . · Gl'lUllJllar · . . · · · · Ge""on (part of Go over OOl'l'ctted 
cIaaa). ' compoaition, 

L.Y. · 1811-8110 · Demosthen8S · . · · . . · · · · .Repetinon · -(280-B'45 ) 

330-480 · French· · . · · French. · · - · (Latln Pro .. -8-4) 

480-5. - Go over corrected - · - Go over corrected - - -aompo81uoDt compOBl'aOD, 
L.P. G I orG. P. 

CL .... 11. B. 

Tt1B8DAY. WlIDI<BBDAY. I Tntl1lBDAY I . FBmAY I BATlJlU1AT. 

9-950 O} { OllfaCh.:""IlCl - - - °llfaChemaltcs · -*MathematlOB · 950-10'40 - - -
1040-1180 D1VlDlty 

- }Livyaodomm-
Vtl'gll and an-{ *8cJeuce · 

} Virgil and HI •• ·ScIenC6 ar Ger- seeD traDsla. 
mar Jllall. tlOnl ex- tor:f. 

1180-1215 . . · DlDlned. ·German · -
2 30-820 . Demoathenes · - · - Ltvy . . - - . DemooChme. · -

20-410 . ·French · · · . ·French . - - -
IO-/; - Eugbah Lesson- - · - FaIr copt .. o( · . . Gengrapby · -cOmpolJltlon~ 

• Lessons by extra m .. tero. 

CLA ..... m. and IV 

MONDAY T""S"AY. I WBD" ... "AY I TBtl1lBJ>AY FBmAY. 

9 -e · J - French- · German or.B ... Anstophau .. · French · Germao orN ... 
-9'50 Iu1'aI ScteDce. htrlIIBclena. 

Cleere - · PleJtch • - 1Iomer- - . - - J!'rench · C-. 

50-1040{~ DIWllt1 - lIfathematlcs - Anstophan .. - Malhemst1U - lIfaChematlCl · CtcerO. 
DIV1Dlt1 - Homer - - . - · H!>lDer· · Homer · -9 

040-1l30F 
CIcero • - lIfathemaltCB - Eogbah Lrt ..... lIfalhematt .. · AnstopballH- -

tore. 
GemuIll or Ir .. German or Nt>- Greek Grammar Enghsh Ltlef&. Greek Grammar lIfathematieI ~ 

tnrB! SCIence tore _Sel ..... 

13a-i215{::: - - · Anstophanes · m.toTy! - Ge<>gI'lIphy · - - - mllDry. 
lIfathemallcs - · - - H1ator;r. · Gengrapby · l\fathematl .. · lIutlm)'. 

r- Unseen Latta or - - - - -
3~20 - compom.tJ.QD. 

{)rid • IV. · - · - - · lIfadt_ - - · - - -
20-4'10 • {th. VIrgIl - · Virgil. - . -· - - · - - · - · .v, Ovtd - - ~ - - - -s 

-{: o.eere - - · . - . - . - · Greek, -. -
'10-6 orCompootItm!. 

· - - -. · 0. ..... - - · - Utam,- - -4 

J!epeuttolltbJee U ..... _ in boIh_ 
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TIll" TABL" of NATUBAL SCIENC", CLASS'" In the CLASSICAL DBPAIl'l'M."'1'. 

MOlQ)AY. TuESDAY. I WBDIIBSDAY. 1- Tmnw>,lT. SAT1JlIDAY 

9-950 _ Latm. CheDllstry 

(n A.)ChOlllIDl'1o 

1040 -1I'SO (Iv) Che.lIstry _ - (n.B.,) ChOllllSll'y (IV) CheDllStry , 
1180-1216 _ - (I ) ChemIstry - - _ (I) CheDllStry - '- - (I.) Chennstry 

S'I0-410 - - - • :E~ .. - . :~ 230-320 - (I.) Eleotncity - } { Latin, Chennstry } { 

" 10-5 .... .. .. Two ho1ll'8 .. .. .. Two holl1'5. 

(I) E1eotncl!.Y - } "1'racttcel 
Work, 

:~-~~, 

• Opllonal and gratUItous on the pm of th ..... ter. Mr LewI.; of OneL 

CLASSICAL DBPARTMJl:NT.-NATU'R.A.L HISTORY TIMZ TABLE 

9-950 

950-1040 • 

1040-1180 

II'SO-1215 • 

280-820 

SIIO-4'IO • 

"10-5 

MODAY. 

9-10'15 · M.lbemstICl 

10.15-11'15· MathematlCl 
· 
-

11 15-1115· Engbsh or Sc, .... 

IS0-8'IIO - French - · 

810-410 · Mathemstlcs · 
4.10-5 - Labn or Free 

Hand Drawing 

, 

- MONDAY. I .. 
9-101li · Mathematics · 
1016-1115· MathemabCS -
l\'IS-IS IS. Geometrl(wl 

D""""!t. 

130-810 e. G ...... . -
aW-4IU · s.nptura ffiatory 

41G-lo -l'-ch . · 

147M. 

TuESDAY I WBD':"SD4Y. I TBDB.DAr 

• ClaIlI III. Botany 

ClaIlI I. Botany 

Class 1 A.-MILITARY AND CIVIL DBPARTMBNT. 

T .... DAY. I WBDKESDAr. I Tmnw>AY. 

MathematIcs · Matheme.tJ.c& · Engbsh or S ...... e . 
Mathematics · Mathemallc. · Mathematics · 
French - · French . -Dlvnnty . · 
- - · Mathem.abol · - · · 

· · · MathematICs or · · -LatIB 

· · · GeometncalDraw · - · mgorLatIB. 

Claas 1 B -MILITARY DSPARTMBNT. 

TUBSDA.T. 
1 

WlmXBSDAT. THURSDAY. I 
Enghah . - MathemabCB - Matbemattos -
Mathematics - French - · MatheDlDb .. · 
Engbsh . · GennSD - · Smence . -
· · · Drawmg • · · - · 
· · · Geometncal - · · Dramug 

- · · Sci ..... - "I" · · 

SA.TIJIWAY 

• C1a.a. III Bolany.-

CI ... I Bolany. 

SATURDAY. 

MathematlC8' - Mathematics 

Geometncal Latm, or Germe 
DraWIng orSa.-

Engbsh or Scoence FrenHandDra .. 
mg 

Latm, or Genu ... -
or 8cam&C& 

Latm, or Genna, 
orS ....... 

D ... npllv.d ..... -
metry 

FBID.l..Y SATD1lJ)A T. 

Enchd - · MathematIcs 

Mathematics · Drawmg 

MathematICs · MathematICS . 

hch - · -
Math ........ · -
En¢1Sh LIte .... -

lUre. 

u 



150 ROYAL ooJOlI88108 ON SCJ::mN'rll!'IO ..INSTRUCTION, Era. f , 

9-1015 - Drawing - - Mathemalaca - o-um - - Dra""" - - Bacb4 - - ...... ch. 

1&111-1115- EDghsh - - Qeomelncai EDgUsh Bator;y, 
DrsWlDg. & .. 

BclOIloe - - o-um - - Madtemab ... 

1115-12-16- Mathematics - Sc .. !ooe - - Madtemab .. - Math_cs - Geometnca\ EDg~ 
Drs""". 

280-320 - EDg\ishLaugQag. _ - Mathomatl .. . . - - MathematIao - -
B1I0-410 - Sobpture Bator;y - - - MathematiCS - - - - I'rench . - -
416-6 - Mathemab .. - - - . I'rench -- - - - - M:athemati .. - -

Cl ... hA. 

TtramAY. WBD""" ..... Y. 

9-10'15 Thvmily - - Mathematics - Euchd - - MathOllUlbce - l'IaIIDrawing - ,~thematicB. 

1015-1115_ Dra""" - - EDghah - - French ,. - Math_ .. - NaImalS ....... EDg1ah. 

1115-12'15_ E.ohd - - o-um - - NalDral SCIence Germao . - ED.lid - - -
2'80-310 - History - - . - - MathematiCS - . . . French - - -
820--410 - l'Jan Dra""" - - . . - - - - - - Geography . -
4'16-6 - French - - . - - BisIory . - - - - Drawg - - -

Ciaa.2 B. 

MOD"':!'. TtraBDAY. TmmmAY. I . l1'amn. 

9-10 16 - ,DlVImty - - l'Ian Dra""" - Dra""" - - Mathematics - French. 

10 15-11 15 - E.chd • Enghsh - N.1ol'III 8c1"".. l'Jan D1'&""" - MathematICB - EDgUsh. 

l1J6-12'16 - - - Mathematics - Eochd - Euchd 

280-320 Na\UrBl Science - .Germao - - DraWlDg-

- Geography - French -

4111-5 - History - - French - History -

M:OlQ)AY. I TtraBDJ.T. I W:aDlOIBDAY I TBmw>A.Y. I 
9-1&15 _{m. A. Algebra-

lV A 1'''''' DrB'II'lIIg - Bator;y 
Eoohd 

- SCI .... - -=- - BisIory - _ Geography. 
_ DraWlDg. 

Enohd -
SO ..... -

Euchd Germao .Algebnl -
l'Im ~ - .Anthmet1c - DraWlDg - - Gecgraph7. 

11111-1215 IJI. graphy 
{

• A. o-um - l'Jan Drawing l'h,81ca\ Gee>- Froneh -

iv A. Mathem.boa - EoclJd _ Euchd ~ -.Algebra 

410 5 { 
m. A. Drawing ~ 

- av.A. o-um -

Sai<mee -
A_ ,- =: 
Aritbmetlc 

_ Freoch -

_ GermaD - - BooIId. 

- .Algebnl -

- l'IaII IlnowmB -
AJgebra '-

- SoleD... -
- AJgebra -
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, CJlaaB 3 B. 

Mo"" ..... TmoBUA ... WlIIDDBDAY. S .... TUBDAy. 

9-1&15 Eucbd - French-, German _ - Algebra • 

)0-15-11-15- Selen .. HuIory- - French - EuchcL 

1115-1216· German - Algebra _ - Algebra 

S'80--ll20 ScroPlure~ry - -PhY'ioal' Goo- • 
graph,. 

Algebra 

820-4'10 Algebra • - SCJeIl .. - Geography 

410-5 • Eucha 

Cl&aa4 B, 

- MORDAY I TtmsDA.:r, I WEDNBSDAY. I TIroRBDAT, I FamA ... I, SATURDAY 

9-1015 - Anthmetl. · SCIence . · .Algebra · - Algebra - . French - - Euchd 

U)'16-11'15 - Algebra . · French . - Euchd - · lIJgebra - - Anthmehc -
l1,I~12I~- Euclid - - Algebra - · Anthmello - - - SClence - - Algebra. 

1I'80--ll'20 - , . · - - · lhstory - - - - - Geography -' -
8'lI0-4'I0 . . . · . . · Algebra · - ..., - -
H0-6. . Sonpture,a..tory • . - German · · - - -

Tn.B TABLlII of the SCIBNelll MABUR in M!LITABT and CIVIL. DBPABTMSNT 

SCIENca1 

Hop .. !,. TmoSUA1f' \ 
WBDDSDAT TmmsD .... Fam ..... ' SA-'.l'UBJ)A.T. 

9-10'15 - 4 B CIMa - 4A.CIMa 

10'15-11 15- 8 B. Claas 4A. CIMa liB CIMa 

ll'I5-lIl'U- 1 A.Cu lC,Cl ... - II A. CU 

180-8110 - I B, CIMa - sA.Clasa 

8110-410 · S:B Clas. 

4'10-5 1 B Clas. 

Quesho .. " Sum""':'1 of hours per week !pvon in each 
01 ... to dUl'erent .ubJecta (If playtlmo 18 utilized for 
preparatIon or pract.oal work, this .hould be shown .... 
parately).-S •• Tune tables, enolosed, 10 answer to Q. IU. 

S", bOY'.n ol .... oaI department are taken, two at & tIme, 
three evemn"" weekly, two h01l1'll each tIme, "3O-li 30, 
purel;V volunt&ry !pit Of h •• tIme by the BOlence m .. ter, for 
praotioai work. In all departments of the College much 
time 11 Awen out of .chool bours to .l,reparatloD of work of 
overy luDd. All boY' are In .chool27 hou .. a week. Hard· 
worklOg boY' 10 the upper 01 .. 0 .. would !pve 25 to 30 hours 
a week to preparat,oD out of .chool Tho Idlest boarder m 

• the lowest 01 ... muot gi •• 14 hours a week, iD the evenml!l. '0 preparatlon under onpOlVl81ou m large room. Elder 
boY' work In their own study Wlthout OUPOl'VllllOD 

Quem ... 6. S11llUll&l')' of the number aDd aVer&g8 age ot 
110,.. 100000000g e&Db of the VVlOUO BubJ_ m the .... tu!8l 
I .. enoo oIaao .. , 

Claasloai Department :- lIoJL 

CIaoo I. ElectriCIty 6 
ebe_try 6 
Botany 20 

.. II ChOlIllltry 18 

.. III. Botan1 8 
u IV. Chem.stry 12 

l..tm cl .... ChOlIllltry 16 

.1. __ 

18y .... 1 montho. 
17 .. 0 .. 
Ii u 8 
16 .. II 
16 .. 6 
17 .. 6 
16 .. II 

Hilitary Department .-
lIoJL A~_ 

Cl&aa L 
.. II. 
" 1II. 
.. IV. 

39 17yearaOmonthL 
30 16 .. 2 .. 
29 16 .. 3 
29 16 .. 1 

· 1 A.Cl&aa 

· 1 C, Clu. sA. Cl .. s . 1 A CIMa, 

- 1 B. Class - 4B.Cl ... 

1 A, CU, 

- 1 A. CIMa 

- 8A, CIMa 

Qvt.IJ ... 6, Amount of kDowledlre reqwred before the 
etud,. of 8O.ence 18 commenoed 7-rD oIasSlca\ department 
such om ..... ount of knowledge 18 requll'ed .. place. the boy 
m aome one of the four lughest out of the rune olasB~ or 
m one of the two lugher of the three d,VIB.ODB of the LatID 
01 .... 

In the military and CIvil .Jepartment a -.. amount 
of kl'owledl{" of matbematIOI. VIS., Euchd, four hooks; 
algebra, to blDomW theorem; anthmetlo, all the prmOlpal 
ruleo A boy cannot well h .. ve got to Clao. IV. Wltbout 
thll kDowledge. 

QvtslJ ... 7 Is any alternatIve or cho.ce of oub:Jeota 
oft'ered 7-NODe, exobl.'t Sl.ch .. app ..... 10 the tlme tables, 
... under Q 3. There •• a .ettled order of oubJeetB. especlBiIy 
ID the military department. to meet the average oaPllClty 
of ~ m the ol&BOeo taught 

What department. of OOIODOO 18 preferred 7 
II By parents' 
b By the boysr 
~ ... 8. What branch of lClenoe ..... _ moot atteD. 

tIon .n the &Dbool, or .. found by ""perlen .. to have the 
grestest eduoallonal value 7-8 .. tIme tablu. under Q. 3. 
The lubJ_ choeen are }'ractIoa1ly detemnned by the 
enmmataona for wluch our Il"Y1I are pre~" g ,ClaOS1Oal 
t..rC","~ t..:olaraIupo • the Dlvermtl .. IDd for 

Kslit.., ~/or Wool .. ,01 IJIId Cooper. Bill. 
The uuhtary hoy. lUll lim tangbt tho e\uef meta and 

plmClI!I.. of phfllca\ 8Olell... ChOllUetrJ .. _ ~t 
UIl a boy .....n.. the lim ~ and then It 18 otudied 
th-...nyand practlca\ly. ID IhlI claes elumustry and 
boot are altemaQve anbje0t8 WIth IllIgllt!tIam and e1eotncRy 
or mth IfOOl"tI7 and pliyawal geograpb;y. • 

U2 
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Que"' ... 9 What weight 18 asotgned to smel1tdl. attalD_ 
!De1Jta 111 determmmg a boy'. potntlon In the echoo17-ln 
classlO8l department 7 per cent In ma.rka of hall year, III 
exam motIon 12i per cent. m mW.ta.ry department not qwte 
:20 per oent 

M.tAorla of T ... A"'I1' 
Q ... _ 10. What proportion. of the l",oDl take the 

form .... pectlvely of-
(a) Oral teaelnng and demonstration r-Spesl<lng 

generally, eopecuilly of MIlitary department,-
I",) i} , l: l t would he correct. 

(h) Book w.rk ?-But this van .. WIth lubJect, and ..... th 
muter, e 9 ,In bot&.ny, practlcal work 18 confined 
almost entlrely to Bummer months. when at 1eut 
half of every I ... on II (e) .practical. In' WInter 
tbe .. would he o""aSIOnaI UIlcroacOp.C demonstra
tJon. 

(e) Pract.ca1 work1-Th •• 00eDce master.n the cl .. 81oa\ 
department makesleasonl.n electnclty, prmclPaUy 
Ca) oral and demon.tratJve, WIth Ce) practloa\ 
work for voluntary pupUa on half-bQbdayevenlDg., 
and m cheUll8tery make. two I ... on. out of three 
(a.) oral and .demon.trattve, the tlnrd l .... n 
""tech.tJcaI. 

QueIhmo 17. N umbar of aaaistants and ou ... tors, and 
annual coat 7-The mnleum Ia In charge of II .... dent 
member of councnl, WIthout aalary A m_, lately de
ceased, WII8 curator, and " ,. .... 11 grant of 601. had boeo 
voted bm b,. tbe oouned 

The botanical RSl'den is m charge of the natol'lll blltory 
m81ter In tb. clasotoal department, WIthout ss1..,.. 
Q- 18. Whet apparatul, d.agram., and Ipsoiil 

fittings are 'D nse 7 what _ the .. OOIt I and wha~ awn .. 
allowed yearlyJor new mstrumento, and to "'pi ..... materials 
used, &C '-The D.......,. apparatl18 and dlagraml .... fully 
proVIded far the nubtary department, and are belDg gradn
ally proVIded for the o\aa •• ca1 dspartmont, IUto wh.ch ICIODOB w" Introduced only three years ago No yearly lum •• 
allowed for new Inatrumento or the replaeement of matermll 
but grants of money are made by tlie oouned when .. ked 
for 

QueIhOft 19. Ie tit ... a workshop? and If I., bow, and 
for what particular purpose 18 I~ uaed i-There is DO 
work.hop. 

Quuh ... 20. What text-book. are in use' rustJngnilhlUg 
between tho.e for the JUDlor and 'eDlor olassea 7 

C!asa.ca1 department -
Roaooe', Elementary CbeJlllstry -JunlOl'8. ' 
Harcourtand Madan', Pmettcal Chemtstr,y.-Sonlorl. 
DellChanel'. Electn01t,. -J umoll. 
Fergu,on'. Electri"'ty.-SoDlOll. 
Balfour-Stewart'. Elementary Pby.,co.-Juniors 
Balfour'. Elements of Botsny.-JUDlOll. 
Ballour'. Manus! of Botany.-Sen",... 

Military department '-

Q-.... 11. Wluch fonn of l .. son is found to be most 
elfectiv.1~Sp .. k.ng generally, the combU\atton of (a}, 
(0), (c.) of Qu .. tlon 10 II more effecttve thaD either (a.) or 
(0) or (c.) alone, but much depend. on the natore ot the 
BubJect.. and the cbaracter or geDlU. of the teachers; and 
when diverse forms of tesolung are used &8 8upplement&ry 
to each other, It 18 llflpo •• ,ble to contrast thm eIIIot.ney. 

Q ... twn 12. How are text-book. u •• d f e !T., Is book _ 
work Bupplementary or preparetory to the oml 1 ... 011 1-
Masters and method. drll'er, .ubJects dUrer slso. One 
master would reply, cbleBy preparatory; both for /lrst (or 
demonstrattve) les.on, and also for l8It (or eatecheboa\) 
l ... o.n. Anether master would say, limply preparatory, 
e:rcept so far as useful for .eV181on 01 .. ork before OX81Dloo 
Jlatlon. The head master of the mlutary department, a 
man of great expertence and great _dom Itt teaclung, 
who JmD8elf taught .ctence for mau)' years before aDY 
specIAl master for I!IClenC8 Wall a.ppomte(i, says. "The IUb-

Balfour-Stewart's EJementa.-y Phy8lC8.-J UBlOrs. 
Ganot'. Pby .... (AtklUson) -SOUlOll. 
Roscoe'. Lesson. in Elemen~ Chenustry -J UD.OlI. Frs::: Quabtatlve Analy.'., LtvemS'1 'rabl .. -

Jukea' Schecl Manual 0' Geology.-Juniortl. 
Lyell'. Elements and Pnnmples.-SeDlortl. 

.. Jeot matter of caob I ... on .hould generally be e.plslned 
~'I m advance; It 18 thet;L learnt from text-books dunng 
'f' preparation houra, an.d tested a.t the ne:dr lesson tmle 
" If anr POlUte are not cl ..... ly under.tood, they are &grun 
tf explained", and notes made by the boys/' 

Q..,.twn 13. II tbe u.e of note heak. enoouraged (a) 
dUllDjf or (D) after tbe l ... on, and to wbat extent1-
M""ters dlft'1ll' m thelf method .bghlly·-

A. "Both durmg and after tbe.. leason, to a oon
.,derabl. extent" (4) and (6 ) 

.D ... Cblefly dnnug lea.on, &B supplementary to teat
booka" (4) 'only. 

, C. "Short notes are taken durmg I ... on (4) Fuller 
notes and explanatlOns are made In note-booka 
after the lesson" (0 ) 

Where notes Bre taken after the lea.on (6 ), it is that 
they maT suhsequently be produced to tbe m8Iter 

Quest"", 14. Hew far are bpy. reqUll'Od to ,.epare tbm 
own apparatus or experunent, or to collect spemmens dur.lng 
tbe mterval. hetween lo .. on.7-Expenments are made 'n 
the presence of boy. dunng lesSODB by the master; and 
are also made by tbe boy. In tbe presence of the m81tor at 
the practical voluntary work 

Appar&tuo II not prepared by the boy. except for botany, 
and for botany It .. both for I .... ns and Cor liolidsy task 

In tho nubtary and O1vU dope.rtment, excellent laboratory 
... penments are made by tbe boy. m tbe presence and 
under the enpenntendence of the master, bu~ uswilly by 
the master luinself 

Quu/IOA 15. D ...... he any method of teaeblDg some 
Bpeetal bzanch of 8010nce whlcb baa heen found aucceasful 
m your sehool P 1_. of Teaclaing. 

Quu/IOA 16 What spemal plOV18lon (e.g., laboratory, 
lecture room, observatory, museum, botamc garden. &e ) 
IS made Cor BCtenttlle lIIBtmetton, and bow .. It nsed f 

(Plan. and d ..... pttons of these, WIth statements of th ... 
coat and annnal expense, should, If po881ble, BOOOIIlpany 
thIBretum) 

There is an exeellent laboratory and I_room Cor the 
II11ktsry deparlment; ~ exeellent Jeeture.room for the 
clao81caI dl>pa<tment, wbieh Wlll I<I'8dnally acqmre ID8Df of 
the appbanees of II laboratory. "rbere IS II museum, pa<tJy 
80100ldie lD contents and ~ and there ... 
botsmcal 'garden of bsIf an The mWlOUlll .. bNeIT 
~hree y ..... old. the botaJuca\ en JUBt 12 months. 

Queotwn 21. To what becks of rel'erenoe otber thaD 
ordlU&l')' ,obool beck., have the .chol ... _ r-There 
are a few bcoka of referenOB ,n the museum and oollegs 
hbrary, perhapo, 120 volum .. , but the COUeIlt'OD, though 
grcwmg, II at present Inadequate. 

There .. e a few .ctentt6nolumes slso ID ths bouselibl'lll'1 
.of most or aU of the boardJng housea. 

Q .. _ 22. Is there any Imentdlc IOctety or club m 
aonneXlon 1Vltb the school? and If 110, who compose rt, 
bow 11 It worked, Bnd what II Its mlluenOB on the bOYI1-
There Ia a natnral Inotury IOmety. 

Ten m81ters (of whom three are working memberl) and 
40 boyo. Th. secretary 18 a boy 

The mectlngs are weekly ur fortnightly durmg tho WInter 
B'X mouthB' and m enmmer there are fortDlghtly hour-' 
BlOD' 

SubsCl'lptJon annual, 3 •• Wltb eutranoe fes, 20. 611. In
llueDoe 18 good dectdedly I but does not act on a large 
number. 

, Test, of Pro!!' ... . 
QueBlion 23. How often 11 the ... rk tested 1-Onee .. 

montb, exauunatton by master; once a feu, uaD'U.Il8t1on 
by examiners a.ppomted by tho conned of the college. 

QueIhmo 24. In what way 7 •• g. by exammatron of note
books, or by oral or written queatlon, ?--OraIIy, Itt pan I 
by wntten queottODl mmnly, as regards the __ 
appomted by tb. counetl. 

In the same way, and also by exammatJOD of D<>ie-books 
by our own m8lters. 

Quut"", 25. By whem 7 by the teacbers of tbe enbjecta • 
or I?Y an ",dependent _mmer7-B, both. 8 .. 24-

T_4erI. 
Quu/IOA 26. Is there lIllY ddIIculty m procnnDg ....... 

petent IICIeDce masters 1-ilieU ddIIculty m ......... g down
lIgbt good men ,-

Ours II aM. rwh school, and we """"'" compete m 
.aIarIe& WIth EtoD, B.ogby, Surow. and Wal' 
cheater. 

The deal8Dd in aeboola for teocb ... of phyoics, che-
1DIBlIf. &c., bas been very great for the Iaat few 
years. POOIlbly there may he a lull m the demand 

_ wh... all the large aeboola we tuli,. enppb"h 
bnt there .. no lull JfS. 

3 In appomtmg $lVo out of our three teachers of 
.......,. 11; bas been a-r to _ IIrskats 
malibemabcol teaeben as well as /Irst.nte tachero 
of ......... ' bnt apart from tbu -.ty m *"'" 
outof_tbree ~_,I bobeve tbah_1Ie 
a1jd.~ knowledge of IlIatbematrco .... 
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beat b .... If not the II... qu4 """ of .. sClentUle 
and thorough t .... hlng of pby8ICI and the natural 
sciences. iI 

4. The Umvemtl .. oJI'"" now-a-days so attractlv, a 
home for men ot monce, whethe1' ma.rned or 
umnsmed. comblmng the oovalltag.. of ample 
101801'0, fa .. emolument. splendid collectlono from 
muoeums and hbl'l\1'1" for study and ob_tlOn, 
tha.t even large pubbo schools, In pleasa.nt POSItIOns, 
:lind It hard to attract first-rate teachers of SCIence, 
except the man Inmae1f h.. a g.nwne lov. for 
boys. 

Quesl.on 27 Wher. are the beet obtemed 7 Have they 
been SpecIally tl'8.lned for the work; and 11 so, In what 
do ... uch traullng oonolst7-The beet men are to be ob
tamed a.t the. UDlverslttea, or perhaps UmverSltx; graduates 
WIth lome subsequent expel'lence elsewhere rakmg OUI' 
preoent staff of three te&ehero of OCIenee m the order of thO!l' 
lOlDlD1J' our staff <-

(A, W ..... venth wrangler a few years ago. and after 
talnng hIS degree attended s.veral coure. of the 

o Cambndge Prof .. sor of Botany. attended chemleal 
lectures, and practtcal work ID the chemIC&! 
laboratory of St J ohn's College. Cambndge. 

(B.) Under Prof .. sor Mame. firot claos m mathematics 
In moderations. and also In the /irl81 .chools. first 
clast 10 Natural Smence, seDlor MathemattcaJ. 
Scholar in the UnIversIty of Oxford. Fellow of 
Onel He has worked In the Unlverolty chemIcal 
laboratorlel under Profe880l'S Brodie and Chfton, 

:~ :~: ~= ~::::~a:d.~o?'ofus~o~u~:~:~~nt~ 
(C.) Soholar of SIdney Su,"ex College. Cambnd;.; 

atood 25th In the h.t of SUCCe8.fu! cand!date. 
for the IndIan Cml SerYlce, sconog the blgh .. t 
mark .ver scor.d m Natural SClOnce (927 out of 
1.000 maxImum), wae .Iected to an exhibItion at 
the Royal Sohool of Mines l WBB placed seoond In 
1st cl ... of the Natural BOlenc. Tnpos at Cam
brldg. I and Slnce..B A d.gree, has lectured m 
vanOUI branches of SCIence In London 

Quoll/ ... 28. What 'Vldence of sClOntdi. qualdicatlon 
tendered hy candidates la found to he of mOBt value 7-
Succesa In the Uruverslty eX&n1lDatloDs, successful e't. .. 
pln'lCDCe In lmp&rtlng hil own knowledge, consensus of 
m.n of 8Clencs. and of judgment that the man h.. the 
knowledl!" needful. the power of Imp_n/!' II. aDd tbe glf1; 
of 1DSptrlllg others. and the personal qualities of the man 
hImself aa Been In perianal interVlew, after oa.reCIJ lDVestl" 
gatlon of testlmODltU8 and confidentlal commUDlca.tlon 
Wlth tru.ted frlOnds. 

Que.'.on 29. Can you atate any ... n1ta of _clane. eachlDg 
in the .chooH such ...... ' 

(a) Su ...... profe88lona! a. oth01'Wl.' of lDdlVlduai 
schollLH ?-DlStmotlOn8 In the competltlve examl
natlo1l8 for oommJS810ns lIl. the Royal Engmeers, 
and at the CIVIl Engln.enng CoDege at Cooper's 
HIll. have abown agalD and BgelD the practical 
results of SCleno. te&elnog Ul the military depart
ment. As regards the clao81caI department. 
IOlcnc ... of reoellt mtroductlon (AUllUst 1869) • 
hut R Obbard went In straIght from 1 A claeslcaI 
to thc IndIan C".1i SOl'Vlc •• nullnatlon 1t:71. 
leored 476 In natural smence out of 1,000 Dl8Xl" 
mum, after, only nine months' work, and stood 
16th lD the sUOCOB.ful bst 

(6) Influ.nc. upon the general studl" and Intellectual 
life of the Ichool 7 

Q ... "OII /10 Are any speo!al reward. or encourage
m.nts (e g. exhibItion .. scholarehlps. or Prl •• s) open to 
luoce,afuhtudentsofoClenoe m the school?-There are pn ... 
attar tho Chl'lstlnaa examll)atlon In both departlnents. 
there have been Speola! pr.... for herb...... of boya' own 
collection. and for excellen .. in phY810al ~hy; and 
tho "Old CheltoDlan SOCIety D gIV" • special p .... for 
profiCl.ney in phymcaIlClenee. 

Q ... "OII 31. Whal> improVOl(lents. do you thIDk. could 
he etroo\ed In the te&ehIDg of lClenC8 m your own school? 
-Ampler apparatus ID eame respects 

No other Improvement eeemo poe81ble, except by gIVdIg 
.. more time " bus that oould only be I(lVOD at the eolt of 
other lubJeots. 

Mora showy resu11s DUgh\ of oouroo b. produced by 
selectlDg three or four bo1'. tummg them away from other 
work, and coneentratmg all thelr other filme on SCIence.. 

The selected bo1' would generally get •• cholaralnp. but 
theIr educatlon would b. on.-slded, and tho school organt
aatlon would 8ufl'er 

QIleslJOII 112 What are the pnnClpal obstacl.. to the 

te&elnng of oClenee In your own school7-The competing 
clluml of other snbJects < 

Quemon 33 How could the UmverBltl .. best asSISt .cienca 
te&elung m schools 7 

1 By oll'ermg more .ch01arolnps for knowledge m thIS 
subject 

2. By offermg more fellowships for the same subject. as 
the absence of defirute ultanor prospects detero many 
students of sCience from leaVlng the more remuneratIve: 
hn .. of study , , < 

Que_ 34 Can you suggest any way 18 whIch Govern
ment could asBISt SCIence- teacblDg In schools, as, for 
Damp!e, by mspectlon'l 

1. Not by lDSpectlOD, for which work the UmversltIes are 
fitter, bmng less bureauo,ra,tlc, more elastIc, more truly 
.ducatlonal. • 

2. In exanunatIon for Cl'Vll Sel'VlC6 a.ppomtments, at home 
and abroad. 8ClOnc. m'l!ht be always an mgredlent But 
88 & test of youthful Intellect, SCience seem~ to me more 
capabl. of rapId cram than mathematics or hngwetle, 
subJects. and to- that extent less truetworthy ..... mere 
test 

Quemon 35. Have you any other mformatlon to Wve. 
or suggeotlon to make, bkely to be helpful to the Com
mrssloners7 

T. W JBx-BLAxB. 
Oct. 26th. 1872 HeadM .. ter. 

11. CHA1Ii1'ElUIOUSE" SCHOOL. 

General A.rrangement •• 
Quest .... 1. Ho": is the Bchool claosdied 7-Th. achoollS 

diVIded U\to 11 fonna. VIZ. -

6th } Upper 5th Upper school. 

~~~:~~~ . 
2nd 
1st 

~iiH~~}under school. 

Queshem 2 Is sCIence a necessary part of the school 
conroe. or .. It taught ouly In .poc!al forma o. depart-' 
ments 7-Solence fonna .. part of the obhgatory .chool 
cours. from the 6th form to the Under 3rd mciuslve. 

Qu.s/son 3 Copy of tune table P , 
Monday 10 45 - 11 45 a.m Upp.r 3rd. 

11 45 - 12 30 .. Upper Shell 
3 - 4 "SIXth Form 

Tueeday a - 4 P m Upper and Under Fll'th~ 
" 4 - 5 " Upper Fourth. 

W.dn .. day 9 30 - 10 30 a.m Lower Shell 
" 10 45 - 11 45 .. Lower Fourth 
.. 11 45 - 1230 " Lower Thtrd 

Thuroday - ... on Monday 
Frida)' • - as on Tueed.y 
Saturday - as on Wednesday. 
Quesl .... 4. Summary of hours per w~k /(Iven m each 

claao to different subjects (If playtIme 18 utlll.ed for 
preparatIon or practacal work, th18 should be shown sepa
rately )-On. subject only .. taught In any I(lv.n quarter.' 
therefore, the two lIouro of eech week are gIven excluolvely 
to that on. subject 

Queslwn Ii Summery of the number and average age of' 
~J:n!:""CI:!ee;h of the V&l'lOUS .ubJects in the Natueal 

6th Form 12 } {17 
Upper 5th " 12 Upper school 1166 
Under 5th " 20 
Upper 4th .. 19 14 
Under 4th " 15 14 
Upper Shell 14 13 
Under Shell 15 13 
Upper 3rt! 18 12 
Under 3rd 21 12 
~"'"' 6 Amount of knowledge reqwred before the 

study of SClenoe II oommenced f-For the branch.. of 
Natural &en .. whIch are for the most part deecnpbve 
(Botany. Geology. PhJ81ology. &0.)" knowiedg<o of mathe
matleo IS Dot reqwred. but there IS much drlIiculty 10 

tooclnnli th .... OWIng to the multlphcrty of hard names, 
wluch tile memory eannohelam eaoily.lf Ih. mmd sncoeeds 
in graepmg Utem For the bninches of N_ &ence 
winch .... BJOuped under ~ Natural PluIGooph,," _, 

U8 
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CheDl1Stry, Electrtcity, Heat, OptIcs, AOOWIttCII, Hydro. 
etattca, & .. , a knowledge of ArIthmetic, mcludmg vulgar 
and deCJma.I fractlona, and of Algebra, includlDg almple 
equatlons, and of elementary Geometry, IS necea....,.. Some 
knC1Vled~ of Latm and Greek IS aleo d .. U'8ble far the 
erplanation of tennB It IS obVlOUB that tbe boya In the 
TWr4 Form are but acanbly proVIded mth BUch reqUlSltea. 

Qu.,"... 7. h any' alternatlv. 01 chOl" of aubjeota 
olfered I-No, not at preaent Sam. commumcatloD haa 
b .... held mth the Umve1'Blt1ea, who have UDdert&ken to 
BUpply tbe aoboola with .. oumculum of Natural SClenoe 
study, elementary and advanced It la hoped that we shall 
thua b. proVIded WIth an authontatlve reoommeudatlon fOl 
our f!U1danoe At Cambndge Dr Humphry. Profeaeoi 
Ltvemg, and the Rev. Coutte Trotter have the matter In 
hand 

What depamnente ofsOlenoeareprel'erred 1-(4.) »y the 
pareuts. (b) By the bays 

Quest .... 8 What branoh of scienoe reoelVea moatatteutlOI1 
in the school, or la found by ""perrence to ha ... e the fP""t8't 
educatIOnal valoe P-Our erpenen .. 11 not BUIliClent to 
JDIItrl'y an answer to thIS and the preoedmg questions (a) 
and (6) of 7. As yet only Botany and Ch8lDletry have 
beeo attempted.' • 

Botany was taught In the slimmer quarter. It was not 
a popular subJect. 

Theoretical ChemIstry 11 the 8l1bjeCt for thll quarter. It 
11 I?opular WIth moat of the boya. PraetJcal chemIStry muat 
Walt for the completJon of the laboratory. 

Quemon 9. What wOlght IS asSIjIDed to 801enMc attain
ments In determmmg a boy's po.lf.on lD the achooll-The 
amount of acqmrement would Dot at preaent JUetrl'y u. m 
attaching any weight to sOIentlfic attammenta for deter. 
m1l1l11l! the posltlon m the school, bot .. we meke advance 
th .. will be remed,.d ' 

Methods of Teach",!! 
Question 10. What propomona ot'the lea,ons take the 

• fOnD reopeettvely of-
(a) Oral teaolung and d.monstranon 1-Each form baa 

two I ... ons • week, .ach lesson bemg of on. hour's 
duration. 

(b.) Book work1-For th •••• mor boys. Two l .... ns In 
BUOOO88lon are devoted to oral teaclung and de
monstration Th. roat of the ton. IS occupIed In 
&D8wenng queatlonlil, or&! a.nd ma.nuscrxpt. Far 
the JUDlor boys. One bour of oral teachmg 
and dODlOnstratlon Half an hour of book work 
Half an hour of queatloD8, oral and manuacnpt 

(0) Practical worH , 

Quemon 12 How are text books used ~ e 9 h book 
work supplement..,. or prep .... tory to the oral leason 1_ 
Text books are used .. sU'pplementary to the dralleasoDs 

Question 13. Is the use of note books enoouraged (a) 
duruIg or (6) after thel .. son, and to whal extent 1-ShOrt 
notes may be taken durmg the leason At the end of tbe 
l .. son, tone .. allowed for enlargement Th. notea are 
then looked over and co_d by the maater. 

Quest .... 14 How far are boys reqUIred to prepare th ... 
own apparatus or expenmente, or to collect spectmena 
durmg the mtervals between I .. sono f-No faClhtlea .. yet 
f<li practical work 

Ques"... 16 Deacnbe any method of teachmg some 
apoC1al branch of 8Clen .. wluch baa been found suooeosful 
In your Bchool 1-Th. natural ."'enoe master linds that the 
plan above tpVeD IS efl'eett ... ; but he WISh .. forthe addJllOD 
of opportum1ileo of pr_cal work • 

1mt~ of :reach"'!!. 
QueaIron 16 What speolBl proVlBlon (. g, laboratory. 

leotnre room, observatory, m1l8eum, botsrue garden. &e) 
18 made for 8Clentdic matruetJon, and how .. 11; used P 

(Plans and deaonpl1oDl of these, WIth etatemeots of tbm 
ooot and annnal "'penoe, should, If posBlble, IICCOII1pany 
tillS return.) 

As yet only .. lecture room, WIth a linuted chOlDlcal 
apparatoB, 

QueaIron 20 What text-boob are m use, matmgmslung 
between thoae for tbe JUnIor and aemor c1aasea f-Semor 
and JUDlOI', Oh ...... s Fuat Leuons ID Elementary »otaoy. 
SODlor, &scoe's Cheml8try. jUDlOr, 1Iarff'. lowdnetJon. 

QuesIooII 21 1'0 what books of reference, other than 
ordm...,. .. bool books, have the sohoJan ...... 1-There 
will be .. good lopply m the general bbrary 

QueIlIOff 22 10 there any SClentdio BOClety or cloh m 
CODDOXlon WIth the ecbool? and U 80, who compose It. 
how " It worked. and what is die wdnence on tbe baysi'
No. 

Tom of Prog ..... 
Qgw .... 23 Howoften;' tb. work teated f-Frsquently, 
Qgu""" 24 In wbat _yT • fl" by IIZI11nination of nota 

book., or b,. oral or wntteu queation.1-By reVl810Il of note 
boob, and by oral and wntton queanon •• 

Ques"", 21>' By whom 7 by the teachers of thp &Ubieota• 
or by an Independent """"'norl-By the Natural SOlen .. 
lD8Oter. 

It IS oontem:rlatsd that the school .ba11 b. oxDJDined by 
• duly qu..w;e pereon from tb. outsIde. 

Thach ... 
Quem ... 26. Ie thsrs any ohlliculty m proourmg oom. 

potent 801enoe maetero 1-1 have Lbund non8 aa yet. J 
know that thll eub.Ject {. e. the proVlIIQIl of qur.Wled 
mSlterol IS _VUIg attentlon at Cambridge. 

Que""", 27. Where are the beat obtamed r Have they 
been spe .. a1ly traIned for the wOI'k; and If so, In what doea 
snch trammg OODOlst 7-The Natural SCIence maater now at 

:;"'~r:'d: ~w~:.::: London Unl ...... ,ty. and wee 

Quemon 28. What eVlden"" of BCI.ntdl" qualdloatton 
tendered by canmdates .. found to be of moat value I-The 
value of .Vulen .. In luch a .... depend. all the oharaeter 
of the person by whom it IS tendered. Bnt I preaume that 
no on. would appomt a maater meJ'e1, on _monw., 
mtbout holdmg som. oommumoatlon, by speech or letter, 
WIth tbe writers of such documents. 

Quest .... 30 Are any spemal reward. or enooursgemento 
(0 g., ezlub11aon., .choJanhlp" ar pm .. ) open to .UCOO8IIfuI 
studenta of BClOnoe In tb. Iobooll-An exlubltton I. to b. 
fIlven annually for profIOIency In Natural SCIeJ1ce It will 
b. of the value of Bol. for four years. and may be h.ld at 
au Umver .. ty 01 anywhere els., p1'OVlded that the holder 
.atlS:6ea the goverruD$ body tbat be IS engaged .n prep .... 
ration Lbr some career In hie wlu.h mesta the .. appl'U'O'ai. 

Quelllitm 81 What Improvementa, do yon thmk, eouJd 
he eJl'ected ID the teac1ung of aOlence In your own achool7 
-Th ..... 18 room for much llDprovement, as will b. gethered 
from prevIous answers Attempts are bemg mad. to 
promote .d .... n ...... nt 

Que.""" 32. What are the prIncipal obst .. le. to tho 
teacbmg of BCIen .. In your own .chooll-I know of non. 
but thoae tbat have been already sp.Clfied 

Quemon 33. How could the Umv.rsltt .. beat amat 
s.,en .. teachmg m .choole 1-(1 ) By oft'fll'lDfJ sohoJanlupl 
for comj)e1atlon. 

(2) By trammg qu..w;.d teachers. 
(3) By pr<mdmg .,.ammers. 
Quest .... 34. Can yon snggeot .... y way m wluch Govern. 

ment could asSISt 'C1enee teachmg In sohoola, aa, for "". 
ample, by IDBpeetton 7-1 thmk that the goverrung body 
of the achool, WIth tbe 8ld of duly qualified OX8lDIners, can 
do all that IS reqwred for tb. advanoement of BCIODce 
teachmg. 

November 4th, 1872 

W ... HAlo-BBDw,., 
Head·muter. 

12. 'CL1l!'TON CoLLEGB. 

Gtwral J.1'fYJftQement •• 
QueaIron 1. How is tbe sohool cIaae'iJ!ed I-Tho .. bool 

oonsl8ta of three d1Vl8l0na .-
let. Th. claallcal.,de, oontsmUlg 229 boyl. 
2nd The modern .. de. oontamJng 110 boy •• 
3rd. TheJUDlOr ecboo!, oontauung 114 bOy •• 

QueaIron 2 h ... el1" a n ..... ary part of the .. bool 
conroe, 01 IS It taught only m spemal f'oim4 or d.parimmItII7 
-(I ) Smence IS taught as an alternatlve tor German ,n the 
VI Imd V ~ that 18, the four hIgheat farms of tho cIamoaI 
.. de. Th ... forms oontom 99 boys, of whom 31 ore Ieammg 

BCIin':i.. remammg forms of the clatI10aIllde ud through
out the modern BIde, .. also m the two hlgheat farms of 
the jUllior .chao!, It IS taught, as a matter of 00IIl'IJe, to our 
boY" _hout eueptum. 

ThIS part of the echocl camp"..,. 294 boy .. 
In the three lcweat forms of the 1_ IChoc!, oonmtmg 

of 60 boy. betRoam 10 and 12". .... uf age, ......... IS DOl; 
taught. 

(2.) 10 the VI. and V. form.o, botb claMJeal and modern. 
boys who show epeoIBl taste for .......,. or who on hkely to 
reqmre It fm profeononal purpoaeo, or for aome com
petJttve exammot1Oll, .'" also tanaht III epemal cluots 
so arranged as to form aI_vea fDr IOIDe otbet puto of 
the aohool routine 

(3) There are al.so voluDtorJ ~ domgpnca.:ol trcJ1'k 



APPENDIX TO SIXTH REl'ORT. 

in the Chem,Cal Laboratory, Botany, Goology, PhYSIcal 
Geography. Zoology, and Phymology 

fo~ 3. Copy of tune t&ble7-;-Tune t&ble as 

SeHeMR of WORK. 

oJaoai<o,\SIde. 111l1lorScbool Modem Bide. 

I - I SlxthODd ~ -I I, Day .. Boure. Pcmrih P ...... 
'lInrd _ 

PcmrihPOl'DlII AIL 

:Monday - 9-16 DIVlJllty. Dlwuty. ThVlDlty , Th..mty ThVlDlty. 
10-11 Claasl .. or Claaslcs. Clas .. CI. EnglIsh. Hutory 

apecaallCll1tCe. 
Clas"cs Clas"cs 1l.1~12.U Do. do Arltbmeb. MathemabCI. 

4-4 Cia", ... Drcwmg. - PhyftCS Claasl ... PhySICS 
6-6 MathematIcs French. ClU81C8 Claasl .. Mat!Icmabcs. 

TWlIlday - 9-10 Claaslcs ClasSICS ClaS81cs ArIthmetIc. Ch .... try 
10-11 Do. Do H18tory. ClaS81cs. 'French 

1l.1~12.15 Do Chemutrg. CI88SlOS French. German. 
4-lI Do. , ClasSICI ClasSIC&. ClasSICS ' HIstory. 
5-6 Do. C)88"08. Clas81CS Cia,,, .. :t.rathemabC8 

Wednesdsy· 9-10 CI88B1 .. C1aa81CB_ CIusi .. ClasSIcs. ClasSICS (Loan). 
10-11 Dc) or Bp6l:lalstUlUJe. CIaS81cs. ClasSICI Geography Mathema'b.cl 

11.13-12.16 Do. do. CIuI1e8 French Al'lthmetIo. =: 4-5 German, or natvJ'al Matheu18b ... Mathcmab •• ClasBlcs ......... 
5-6 MathematIcs- French. PhySICal geography ClassIcs. Geography 

or botany , 
ThUftlday '- 9-10 ClSBs, ... CI .... 1ls. CI ....... Anthmel1c Phy .... 

10-11 Do. Claasl ... Fren.h. Clas81CS Mathemabos. 
11.1~12.16 Do. or 8p6(1Ial Bcumce. ~b.hl1Dd Engbsh. H18tory. Fl-.... ch 

as" .. 
12.iIi-I.IS Do. do. 'Mathcmabca Mathcmabca ClasBl .. German. 

Fnday . 9-10 ClasBl ... ClSBs1C& and Claasl ... CIassICS French 
hutory. 

10-11 Do or IIpecwJ ICItmCB Clasmos Hlstory. French. ClaaslC8 (Laan), 
1l.1~12,15 Do.orddto. C!aS81C8 DraWlll~ Claasl .. Che11II8try -

4-5 Hutory MathematIcs. Mathematics. ClasSICS Geography 
5-6 Mathemabc. Classl", ClSBsIC8 ClasBl ... Yathemabcs. 

Saturday . 9-10 Engbsh Mathemati ... Mathcmabcs Drcwmg French 
10-11 Fl-enoh. Phy ..... Geography. Phy_. trl'hY&10/0w ClOS81co (Loan). 

Claulcs. or ." ... al 
or botony. 

11.16-12.15 ClasSlCl. ClaaBlcs. Clas"C8 German. ....... 
IS 1~-1.!5 Germant or ~~ CIasS1C1 Ciao" .. ClaaBlca Engbsh 

Sonday - 10-11 DIVlDlty ThVlDlty D1VlDlty. DIVlDlty DIVlDlty 

Th ... "" the Modom S.do who do ."lICUlllClenc. have aII ... t "'" ...... _I of Ip<CUJI I.....,. .. thoB. OR tM .laancaI. ill 
oddd ... to tlw/ov, ,.,.,. go .... all ... 

Qow/lola 4. SWIIlI1J\1'Y of hoUl'll per week IJlven J.D each 
clas. to cWl'erent oubleeta (If playtune .. utIbsed for 
preparatIon or praotieal work, tluI should be ahown 
.. parate1y) .-

(0) Classtcol nde. VI. and V •• first o.nd ... GOId dlVl
.1On arranged """"ldmg to pro
fiOlency m OOIen .... 

g:: ::: u~~ .,,~~~wer :~ ~~. ~~: 
Each dlVlSlOD. """ leelunt. t:rmy 

.... k 
Modmo nde Ji\rsl, ... GOId, and ,hlTd chVlllon 

Ill'l'IWged .. ""rdmg to profiCIency m 8menee. 
Each wVlBlon,,fOurleclunts ooery .... k 

hmar ",lIool. In one dlVl810n, on. lee".,.. t:rmy 
rood 

Sp..,.,u ........ • Ias.... eo .... slang of boys m the 
VI and V. foJ'lDll, ,." ... ar etqlot A_. qf ./a# 
' .... A,"" t:rmy rood I. tuIdItioto '0 11M /ecIw .... 
tnentIoned above. 

1'01 ... ,..., ./ants 
(1.) Boya worlung In tho chOlDleallabo ... tol')' are 

oouged to attend not I ... than three holUll 
evnry week; many go much more \han 
that. 1'h. hours of laboratory work "'" 
gnnerolly taken from what J.D our temun
olo!f1 .. called .. out-of-ochool ho ..... " 
de&lgnat;ed III the questIon as playtIme. 

The remamml! voIuntal')' cla.sooo mentIoned 
under qUeabon 1I generally meet onco a 
week. In the .... of Botany and Geology 

the lessono are aupplemented by excurs,on. 
from tune to tun. on half.holIdays. In aU 
th. vanou. class .. the boys are expected 
to keep note-books, and to IJlve lome tune' 
to the study out of .. bool, .,th .. as prepartr 
tIon for the Iaoson '" m the way of reachng 
afterwarcIa. It ahould also b. added, that 
of Volunt&1')' Bot&ny, Goology. and Phy
meal Geography claue •• It aeldom happens 
thet more tliari """ are gomg on dunng 
the aom. term, that the Zoology and 
PhySIology clas ... are confined to a small 
number of the BeDlor boya, and that none 
of these voluut&1')' c1aaaes Involve any 
extra payment ""ceptmg the work m the 
chcmuca\ iaboratol')' 

We also posoess .. small phys'call&bont.tOJ:y 
JD winch a few boys do some work WIth 
the physu:al master, but tins 18 not yet 
snJIiOlently orgnmoed for me '" be able to 
report upon It more de1imtely 

0.-0.. 5 Su1IDII8ry of the number and average age of 
'SXn!."C'~ .. 'i"" of the """,,,DB aubJec>to m the NawraI. 

lIo1L A_ 

Claastcal VL and V. 

IV. 

Iii. 

• lsi; chVlllOD 
lid 

• lsi; 
-w 
• lsi; 
- 2d 

19 
12 
24 
43 
33 
30 
U4 

"r6 
16 
141 
141 
14 
13 
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Bo,.. "'_ lOIenl18c mstl'UotlOn wm.h has httherto been gtveo In 
Modem BIde _ 1st 31 ~ .. boola buM.d, oomparatlvely, as • - •• !educatlonal 

_ 2d 36 l!;i trammg, BlIDPIy from the fact of tbe tIoach.. 01' Ioctu ..... 
.. _ 3d 43 14i ha~ allowed the boya W be teo exoblllvell pullve and 

JunIor school - one 64 12 receptive. 
Cheuucallab.ratory - one .. 64 18 to 16 ~ 12. How are ted-bookl DIed, • 9. I. book 
Botany class (voluntary) - averago No. 12 15 to 16 work aupplem.ntI!rJ or p ... pamtary to tho oral I ... on 1-
Geology.. .. 11 15 to 16 In 10m ....... tho muler glv" h" lecture, and requi .... 
Phymcal Geography 10 Iii to 16 hta class to tako not ... and then especta thom to read 
Zoology - - .. 4 17 certam porllonl of hookwork beanng On the aubJect on 
Phym.logr .. - ' .. ) 4 17 wlnobh.qu .. tloDlth.mattb.bogInmn~olbllnextioa'so •• 

Queshml 6. AmoDnt of knowledge ... qmred be'o", the , bor01'\! proCoedmg to Iua new lecture I In Dtbora. the book
stadr of SClenoo II commenced 1-The average "~nmenta work 18 prepared beforehand. and the 1 .. lu .... apph .. b" 
of a boy of 12. test questlonl ... h. prooeed. Wltb bl8 lecture. In Ih.1 

• rupect the maator moe hIB own d.lCI'OtloD. and hll obOIce, 
Quest_ 7. Is any alternatIve or chOIce of auhJecII ... hetween the two method. " n.........ruy, to lOme oxtent, 

offered 1-1t b ... happened In a few ...... that we have dependent on the 8fl:e and p:"8cleney of ~ •• lan and on 
allowed boys to do phymology Instead of phyalCB. or. wben the nature of the enbJect • 
prepBmlg for a Government examination, to connne their • • 
attenl1cn for a httle whJ!e only to thoae branoh .. of.".eoC8 Ques_. 13. II the us. of note hoob enDDlll'llA'ed (a) 
whlob they Intend to ~re .. nt for emDUnallan -but Om dUl'llJll or (6) aft>or tb. 1000on, and to whet adentf
rule IS to make all hoya In any parllcnlar part of the .ob001 Every boy IS I'I!qmred to make ""teo In h.. Dote book 
do the subject preacnbed for that dn'lIIIon. dunog eaCh lectuI'I!. and be m .. y at any ilm. be called upon 

What deparb.nenta of science are preferred 7 by tbe m&llter to produce th .. book ... a proof of attention. 
a By palenta P_I have never .. multed paronta on tho In the speeuU .Ioa .... where the numberl .... oomparatlvol1 

enbJect of thea preference ... between ono branch of amence omaII. the lanone frequent, tho boya more advanced, and 
and another. and I should ODD.lder the.. oplDlon ... a tho method. oonaequently. more catecheb.caI. the note book 
general rule qwte wortbl...' II not always Bo much DIed. but paper work. m BOme Ihape 

b. By the boys 7-The preference ot the hoya. so far ... or other, takel the place of natll, 
they state auy. IJJ generally detenmned by 80me .... dental Quest .... 14. How far are boya reqUIred to prepare tho .. 
CUOI1JII8lance. I should aay tbat, on the whole, judging by own appareb.18 or espOI'Imenta, o~ to collect spemmena dUl'lng 
the exammatlon papers wlncb p.... through my handS, the mtorvala betweon loasoDB 7-'l'lna klDd of preparation 
boys1ind phy .... somewbat eaSIer than obeIDIstry. 110 that. 18 chtefly conBned to Botany and Oeology. 
of the two. the duller boya would probably.b. foond to Qun_ 16. D88CI'Ihe any method of teacmng .om. 
give the preference to the former study. apecl8l brenoh of ... ence whIch h .. been found .u ..... M Que.""" 8. What branch of 8c18nce reCOlv" most atten- \D yCDr scbool 1-1 conalder that every bra.nch of I .. entlflo 
tlOD m the .obool, or 18 fQUlld by e"penence to have tbe teaohing whICh we have med baa been f ... ly en .... ofuI. 
greateat educatIonal value 7-To the younger boys we teach qUlta-&ll muob 80 .. could have been expected In the ..... 
elementary phya .... physIcal geography. or botany. Th... of new stuwel More parllcnlarly, r Ihould apeak of 

• subJects bave been.taken in tum. Th. elder bo)'ll learn Chenustry and Phyalcaal baVlng proved a valuable addition 
cbelDllltry and pb;rsi.. So far ... I have been able to amy. to our .chool work In the mIddle and upp .. partB of the 
at any definIte oplDlon. I coDSlder tins to be the beat arI'B.II8"" Ichool. whilst the aame mar be saId of Botany. PhySIcal 
mont of subjeata from a purely educatIonal pomt of VIew, Geography, and Elem.ntary Phyal .. among the younger 
proVIded that It 18 supplemented. as Wltb us, hy an elaatlc boys. and of Oeology ... taught to a voluntary oj ..... 
• yatom of voluntary elaasea to faCJhtate the deVelopment of Our methods .... I hope. .uilImer!t1y mwcated in my 
mWVldual, taste. _ anawere to queel10DB 10 to 13 

Ques_ 9 What Weight ,. asSIgned to SDleuMc altaln- r",trument. qf Teacltm9 
menta m .determmmg .. boy'. poSItion JD the .chooI7~ Quest.... 16 What apemal provullon Ce p.. laboratory. 
Markl are ".I(!IIed for eaoh 'hour of SDlenb.8c work JUst as lecture room, obaervetory. museum. bots ... gard.n. & .. ) 
for any other kind of work. and on the same lcale, our prm- la mad. for S .. entlde Instruction. and how II It uaed 7-

_ .. pie bemg to award a fu:ed number of marka for overy Our apemal provISIon for s ... nce.is ... follow •• _ 
hour's work whatever the subject. (1). POl' ChODtl8try ._ 

MetTwds of 7'e4c1t"",. Lecture room to seat shout 60 boya. 
Qunhml 10. What proportions of the l ..... n. take the Laboratory ad.!olnllll!. ntted up so that 14 to 16 

form real'ecb.velv of- hoys can work m It aunullanoouBly 
(a) Oral teaCIung and demonstratIon 1-A pr ..... and Instrument room and .tOI'\! !'Oom attached. 

de8mte an.sw .. to .. question of tlna'lund ill not These roOlDa were bwIt and IItted up at a ooat of 

~ .... !f!:!i ':h':o':l':\=~:DB~ =:'1 .• exclUSIVe of ob8lDlcal apparatnl I/ld 
tIon. excePtlng'lerbapo. lOme of the apemal c1.- The ..... g. annnal cost of thI8 branch h ... been fOIl 
m ehenustry an pbym"" in whtob It often bappen. lecturea about 151 dUl'lDj! the lad two 1 ....... far ' 
tbat the I88lOn 18 c1ne1ly catechetlcal or taken up laboratory abont 301. eaoh student. 
WIth the workmg ou/; of ....... p1es and pl'O- (2.) Por Phya.cs.-
pomtIons Lecture room to _t about 60 bOJ'I 

(b,) Book work 7-The 'boya are generally expected to Small class room and atOl'\! rvom adjOJlllng. 
read ",,",am porllOl18 of the _ book In DIe ... a Laboratory ad.!ommg. - • 
preparation for each I-..on. These rooms were bwlt and IItted up at a ..,.. of 

(c.) Practic:&l work 1-Pract!cal work 18 confined. far the abou/; 2001. excl1Jlllve of appamtoB and matenal. 
moat part, to tbe laboratory claaaea. hotemcal .nd The average annual ooat 01 th" brancb baa been , 
geolDglcal exemmafilon8. and tbe JDaIIIpulation of abont 301 far the \aat two y.... -
lIowers m some of the botanlcallesaona. (3) Par Elementary CheullBtry and Ph,....,., i .•. for 

/ Qunt .... 11. Wluch form of lesson 18 found to he most contlnllOl18 conraeo of Chemlllry and Pb,.lICB. m ' 
elfeeb.ve 7-1 cannot deacnbe any slngl. form of leIaon ... wlncb tbe tnt booka uoed ... Boocoe'l .PrImer and 
hkcly to prove very elf_Vo. StewB7t'. Pnmer. the \ectrmr addlnll " good deal 

In teachmg bol." of ordmary alnlity who pos.... but to- what.. oontamed ID th... books .. he g_ 
11ttle knowledge. It 18 n........" m the:ilrst place to lectnre along 
a good deal and to Imp .... IDtportant facia, Pl'UlClpl88. and For tin. JlI'rl 01 our teaching 1 h&ve fitted liP" Iocture 
metbods aa chstmctlyaa posBIble by illuotral1ve e.penmenta. table with cnpboard, ilIId on ~e gas and nter, "c .. m one' 
W Ithou/; sucb hclp. owmg to the gnst want of IInsgmafilon, of our ordmary claaa rooma large enongb to real> from 50 
many boys would not chBcover th .... own tastes, and such to 611 boys at an expon .. of.boot 81 to 101. 
oonoepb.ono .. they nugbt denv. from tb"'l I'I!adlng or The JDMter at ~e 00_ """""ded aJoo fat oheuucaIo and 
catecbefilcal 1esoono would be extremely conI'n8ed and lIpJlIIlIltUI, auch .. " pne1JIIIafiIC trcngh, Iar"" retort atond. 
IndlBtwct; bemd .. that, IfOOIIIectures greatly faclhtate the gaB l .... lIalks, &e., the enm of71. fn 
!,rogreas even of tboee boya On the otherliand. however. Some tlnnf!'J ",Inoh he only I'I!qIlU'OB _onaJly. auoh ... 
it IB at least equally neceoaary to, guard IIf/:&UI8I the paIBIve l1li' pmDpo, modele of pomp .. &C •• he baa Intherto bomnved 
atbtode of the leazner wbo IS merely ... clue!ly a bstener to from the Phym<ai room. 
1ecIma. Thua, a good 1_ will alway. take great pama He mfonna me. bmr"" .... that WIth a grant of from 3/. to 

• to keep Ine eIaa ahve by meana of _ qD08b.ona, or by iii. "1-. he can keep up and add to hta etock 0I_a! 
mmstmg on well wntten notes, or each other method..... and apparatuo, SClu to be able, m the COIII'Ie 0' abont ,,",0 
"!''1 lJe. moat 0CIIIY0IUeDtiy applied. A good doaI of ~e )'_, to dq all he '"'lUDel 1t'IUwut borrowuJg tJlJPhmK. 
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Our expmence in coDDexwn with tJus room shows that 
elemen~ InstructIon In sCIence can be C&l'T1ed on at a 
muoh cheaper rate than 18 generally supposed. pWVIded 
that the teacher will take the trouble to thlDk for Inmself 
~d a httletune In prepsnng apparatus from81mple 

(4) BotanIC Garden and Museum -
For a desCrIptIOn of these I may refer to the last 

report of the master who acta as C111'&tor. COil
tamed In our SCIentIfic SOCiety's TranaacbdD8, 
Part II. pp 93-102. (Copy enclo.ed) 

It IB not easy at thlB early .tage to calculate ex
actly the current expenses 01 museum and gar .. 
den. but they ne.d not amount to more than 
DOl to 601. aye .. 

They hove been furnIshed entIrely by means of 
prIvate subSCrIptIons amongst masters, boys, and 
fMends of the college, and donations from BODle 
pubhc instItutIOns 

Quoshon 17. Numbsr of assIstants and curators. "",d 
annual cost I-The queallon of cost bas been answsred 
above. The Natural HI.tory master acta as ourator of mu
seum and garden. In the way of paId assIstance. he hal 
about one thIrd of the I1me of a boy. and a gardensr about 

, two daya every week. 
Qu.,hon 18 What apparatus. dIagrams. and Sp.Clai 

fittmgs are In USB Y what was their coat,{ and what Bum 18 
allowed y ... ly for new lDstruments. and to replace matonals 
u •• d. &c I-Answered above, as far as p08l1ble. 

Que.hon 19 10 tbere a work.hop 1 and If 10. how. and 
for what pBl'tlcuIo.r purpose, III It used 1-We have a work .. 
Ihop. of .. luch I ellclo.e a ground plan ThIS b.lDg too 
small for our purpose we are about to convert 1t mto class 
rooms. and bwld anothOj' on " larger scal,. of winch I also 
enclos, " 'plan. - , 

The obJeot of tbe workshop may b. deaCl'lbed as bOlng 
(I) to teach bOYI the UBe of all the oommon m .. haDloai 
tools; (2) to gIve th.m some knowledge of drlI',rent kInds 
of matenal. as wood. Iron. &c.; (a) to teach them pracl1cal 
carpentonng. fittIng. turnIng. forgmg. &c 

'l'h, pr •• ent .hop contama (I) four large carpenters' 
bonches. to accommodate 16 boys, (2) OIght VI .... WIth 
t.e1 olnBola and othsr reqUIBltes for fittmg. &c •• (3) a 

forge. WIth the neceasary opphances. (4) tbree tIlrnlDg 
lathes. Wllh one ,lId, rest. for th, turolng of both wood 
and U'On 

About 50 boys work m It. at such hours as they can spare 
dUrIng oul-of-&:hool tIme. each boy paylDg a fee of 15. a 
term. or 21. 51 a year, to cover the expenses of 8upennten .. 
deuce, matructton, and matel'la1 • 

JOlDmg the workBhop II qUIte a voluntary matter. and 
any boy can taka home anytbIng whloh be makes tbere. 

The ooat of the buddInA', which 11 qUlte a. pl81n one, and 
tbe flttlDl!I. tools, &0. w .. aometblDg under 2501 

Tha luperIntendent Informa 'me that he esl1matea the 
coat of matenal uled. WIth wear and tear of tools. at about 
IDs. psr week 

It may b, add.d that any Bebool will find a workahop to 
Involve very uttle expendIture, as tho superIntendent will 
b. obI. at oucb tIm.. as he III not occupIed Wllh the boya 
to etj'eot a oonuderable aaVIng by attendIng to repms. the 
malung of desks. forma, &0 

Quuho" 20. What text-books are in use 1 dlstlDgu18lnng 
between thoo. for the JUDlor and lemor class .. 1 

(I.) ChOlDl.try -
Roscoe IB at present the book g.nerally used btlt 

we are about to repl ... It gradually by Miller', 
Text-book of InorgeUlo Cb,mlltry 

Cooke'. FIrIlt PrlDolples <>l Ch,mlcal PhIlosophy. 
for apeclal clas .... 

Miller'. Elements of ChODll8try. for Bpemal 
classea. , 

lIorcourt and Madan'l PractIcal ChemIStry. WIth 
MS. Notes. Tables. &0. Bupphed by the Muter 
In the Laboratory. 

ROOCOO'B Pruner. for the youngest boys. 
(2) PhYOl08-

Deschanel·. Natural PhIlosophy. In the Upper 
CI .... 

Todhuntsr'8 M,chan"o. in the Uppsr Class. 
Balfour Stewart'. FbysI08. m tb. Lower Cl .... 

Do do. PrImer. for the youngeet boys. 
(3,) Geol~-

p~ I Small Handbook. 
Jukes lIIld GoIl"e. 

(.) Botany._ 
OlIver'. Botanf. 
Balfour'. Outlmea. 

(s.) PhysIeai Geography;-
M784" 

(6) Zoology ,- ' 
Nlcbolson's Manual. 

Ph~~:.gy -
Rolleaton's Forms of Arumal Lu. 

Quoshon 21 To what books of reference. other than 
ordmary school books. have the scholars _ ... I-See the 
LIbrary Catalogue. enclosed 

Quoshon 22 Is thore any sClentI1lc .OClety or club lD 
connenou Wlth the school 'I and 1f so, who compose 1t, how 
lti11t worked, and what 18 Its mfluence on the boys1-We 
have a 1l0UrlShmg SClentmc somety, conslstmg ot about 70 
members, managed by one of tne members as pres1den t 
and a COD1Dlltte. of bOYB It has eXerCIsed a valuabl. 
mlluenee by sllmulatlDg tho taste and lOtelleot. and giVlDg 
much enJo.YJIlent to many boys who would otherWIse have 
h.ed a very obscure and dull lIfe In the school. wbllst It 
baa also been of use lD helpIng to gI.ve somethlDg of an 
Intellectualtlnge to tho ordmary lOtereour .. and conver ... 
tIon of the boy.. Such mstltutlono prevent the athlel1c 
.Ide of school hfe from beCOmIng too excluBlvell pre
dODl1nant 

Por a further expression of my opmlon on thIS subject I 
beg to refer you to the anBwersl sent to the Coumu.slonsrs 
two years ago [See p .J 

I .nclos. a copy of the transacllons of our somety. from 
winch It may be seen how It IS worked. 

Test. of Progr .... 
Quoshon 2a How often IB the work tested I-In adwl10n 

to the usual exammatIon at the end of each term. we test 
our sCIence teaclnng by glVlDg a prInted paper of queal10ns 
once In three' weeks Every boy who faIls to obtam a 
certaIn propomon of the marks award.d to tins paper IB 
kept 10 the follOWIng half-hohday to go over tho vsnoua 
quesb.ons WIth the mastsr 

The note books whIch the boys are reqUIred to keep are 
exammed, ather at the tJme of theIr exammat10n or at such 
lOtermewate Ilmea as the master may arrange 

Thea, _ are of course not mtended to obVIate the 
n ..... lty of cate.hetlcal .que!lb.ons WIth whIch a master 
hegln. Ins lecture. or winch are mtsrspersed by hllD In the 
course of hIS I.cture. 

If any lecturer once stops to ask a bay pIcked out at 
random to repeat what he has been saYIng dUl'lng the last 
two o~ three mlDutes. h. will soon learn the n .... o.ly <>f such 
parenthel1c queal10nmg 

Quoshon 24 In what way 1 • g by exammal10n of note 
books, or by" oral or Wl'ltten qUestloDs'l-Answered above .. 

Quod .... 25 By whom 1 by the teachers of the subjects. 
or by an lDd.pendent OX8lD1nsr 1-At the end of the summ01' 
term. winch compl.tes our school rear. the wOfk 18 ex
&mined by an exannner from the UmversIty 

At the end of each of the otber two terms the masters 
8DtDln8 and report upon each other's work, It bem, a. rule 
Wlth us that wnere It can be avo1ded no one exatmnea hll ~ 
own work For the othsr eX&1D1nallonB, to wluch I alluded 
above as held once m three weeks, the teacber oeta and 
look. over the papsrs on hlB own BubJects Tbls I conSlder 
necessary u a means of IhoWlng Inm whore hIS teachIng II 
successful and whore and how It IS faIhug Th ... papsrs 
WIth the marks and report all p.... tbrough my hands 
when they have heen looked ovsr by the mastsr, before 
belnl{ gIven back to tho boy. 

, , Teacher •• 

Queshon 26 10 thoro any dIfficulty lD procUrIng com
p.tent oOlence m ... ters l-Undoubtedlr tboro 18 as yet great 
dIfficulty m procnrIDg mast ... equal m all ... pects to tbe 
beat oIass!cal mast .... and th18 18 hkely. for some Ilm. to 
come. to add conSIderably to the drawback. m the way of 
8utB.o1ent sCIence teachmg m schools. 

QuoshOll 27. Where are tbe best oblamed 1 Have 
they been specIaily tramed for the work. and If 00, 
In what does such tralnHlg conSlSt 'I-Oxford seems, 
as yet, to produce more men 8Ultable for the work In 
a ochoal hke ours than any other IlDgle piece, hut they 
cannot be 8&ld to be m any way tramOd for thOlr work, 
hoVIng.ln ract. to learn theIr bU8lDeas wben they come to us. 
and the Oxford Bystem h.., at best, th18 very grave defeat, 
that the men who are _ned In It are apt to take away 
WIth them very extravagant notIon. obout the apparatu& 
nooeasary for teachmg SCIence lo ochool. They Illlj(bt. 
WIth advaniage, be made a great deal more capable of 
helpmg themsel .... 

Qu.s/oIm :iii. What eVIdence of lClentIfic qualdicahon 
tendered by C&Ilwdatea IB found Iio be of moot value 1-
EVIdence of IU"","" m teschIDg, and good UmV1!rlllty d ... 
grees, ... at Orlord or the London Um ...... ty The 
_on!ala 01 mdIVlduai. I bave found to he of httie 
value, ... many lClenllfic men who wriIe them _ to have 

X 
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hut little .dea of tbe reqwremeot. for sncct88 ... & eobool
master 

Quutwn 29 Can you state any....ruts of omeno. teeob
ing .0 tbe scboolY sucb as-

(4) Success, profesSlooal or other ... s., of IndlVlduM 
•• holara '-BesIdes ...... oU& ancoes .. s of "" in
ferior sort, our boya have gamed Wlthm tbe last 
two y .... four NaturoJ. SOI ... CO Scholaralllps at 
Cambndge, and three at Oxford. . 

(& ) In/luODos upon the general otudlB8 ""d IlltelleOtua.l 
hie of th ••• hool'I-J conSld.r that the Illtroduo
tlon of .... n .. baa uot m any -1 mtorf"",d WIth 
the _oful pur&Ult of th. old otudlB8, 'IIIlu1at 
many of our boys who have gamed chsttootlon III 
Class.CI or Mathematics have thus IIC'Imred .. 
.ound elementary knowledge pi two 01 th ..... 
bmuches of "'enee, .ad many others have had 
all tb ... power. atlmulated by thus finding out 
that slowne.. m l •• nllog I&ogusg.. do.. not 
....... anly mean gen.ral otup.dlty., l'hus. tloe 
number of boys wlio do notbmg well, ""d bave 
no mtellectual 1nteresta. baa been lDfIterIally 
chmfDl.hed, and the ~oneral tone of the •• hool 
hf. h .. been .... ed III proportIon 

Quest .... 30. Are any spemal reward. or enoourag.ments 
(8.g. exlub1ttons, .cholaralups, or pmes) open to enocessl'ul 
studenta of .00ence m the BcboolY-A f&tr sbare of all our 
pnzes and .chol .... lup ... a .... d.d for profic.ency III Natoral 
SCIence. ' 

Que.t. ... 31 What 1mprovemonts,' do YOI1 think, eould 
b. alfected ,n the teaclung of .Ol.n ••• n tour own .chooIY
Tlu. ,. a Wid. questJ.on. 1 hop. to unprove .t by gettmg 
the masters 1;0 enforoe the .. m.thods. by d.Ve1oplO~ more 
ful]y the syetem of el&ss.ficstJ.on acoorchng to abiliV and 
prolimen"l' by glVlng mqre tim. to the otudy of portioular 
penod. 0 a boy's •• hool life, and thus prodUOlDg the ..... 
oelerattan of progress wluch """'M of ooncenttatJon Thus, 
and lD many oth .. way., I ho!?e to make the teaclung con
Blderably more effeotlv. than .t baa been lutherto, though I 
am well ... tt.fied With our l'OBults, ooDSldenng all the 
obstacles that bese. any branch of new lea.rn1Og. 

Quesho" 32 What are th. pnnmps.! obstacle. to the 
t .... luug of .otenoe .n your own Bchool '1-1 Want of 
preVlou. _rung or e"penonce on tlle part ot the masters4 Oeob one haVlDg to .. great OJtent to chBOOV" Ius metholl 
by .xp.runent 

2. The drlIloultles 10 nnchnl!' sn/Ilment time Wlth/mt 
d •• plaOlng some other study which the boy. cannot alford 
tOglveup. \ 

3 The drlIicultJ.eB 10 the way of C\aaSlt'ymg boy. aeoordlDg 
rproliOlency, and arrangmg the teaclung 80 that the boya 

may he kept as aottve .. poSBlble, and not reJD&IIl .unply 
p •• S1ve h.ten ... to a laotore. 

Th. drlIloulty in the wa1 ot .. progrOBBlve arrange
ment of 01....... at Jeast m .. larg. ecbool, .. that .t 
neoeSBltatea the to&clung of •• veral classes •• multaneou.ly. 
III oth .. word ••• veral 8Ol.ntJ.1lo masters, and several room. 
ntted up WIth the neoessary apps.ratus. 

I have succeeded eo far .. to be abJe to teeob thre. o~ 
four •• ts Blmultaneoualy. ' 

4. Th. prBJucbce ag ..... st a nell'study wlucb, to 80ma 
OJtent, wger. lonlllll th. mmds of both men and boys. 

5 Th. want of good and oheap text books. 

QueIhoD 33. How could the Umvemtt.. best .. Sl8t 
SOlOnce-teeobmg 1U schoolB'l-By oJfarmg more IIlduoe
menta to the study of SOlen.., by endeavo~nto tram 
men more thoroughly for school work, and g them 
how good ""l""""'enttJ leeaons "",y be glven Wlthout the 
most expeDBlve apps.ratl18, by OIlllOUl'IlglDg th. wntlng of 
good text books, bY m.tltutmg .xanunatlons suoh as those 
asked for by the Head-masters' Conference, and modUy,ng 
tbm g.neral curnoul1llD .so as to 011' .. a fm 1Ie1d for t"hese 
new.tnches. 

Quuhoto M. Can you .uggest any ...., in which Go
vennnent could .... st S ........ teachmg Ul scboob, ... far 
example, by mspectu>n 1-My own be1tet .. that li an efti
Clont system of Umvemty esauunabon and mapect10n can 
be establ18hed for mat-grade schools, ',.e., schoola naturally 
m close oonneuon Wlth the Umv .... ties, 1t would he p .... 
ferable to a GoV<l1'Dl1lOl1t system, as ,t weuld b. much IDOJe 
condnClve, .. tluogs are at present, towards conduclang the 
dUi'ment branches of eduoailon.and thus cunng the greatest 
ednCBlaonal defect of our tJ.me 

The Smenoe pepa.rtlnent under Government DUgh" how
ever, be ofgreat servwe, byeheapemng stJ.II mme thesuppll 
of books, cbagrama, appvatl18. &c. 
~ 35. Have JOD &DJ oIher Informatloa to gtve, or 

IlUgg_on to make, hkely to be helpful to tbe eommu.. 
&loners Y-The anlr c>Oher _ wlwllo Jli _ to_"* 

tlus mODlBnt, to> make- ... that J beh.ve tt ... ba d-nng 
of _'ODS collOlderabon whether the true mods of ""nduot
mg tho numerous atuches wluch DOW el&lM .. POlltton In 
the .chool roottoe will nol be found to be by oonOBntr&1Oog 
the atlenbob. of the bo~. no .. emoll uumbe. of .ubJects at 
on. tune, .... d ammglllg that the .ubJ.cts .hollauocoed 
each other 111 some :fixed ord .... the retentlon of wh •• h .. 
onoe been 1_ b .. ng secured as far as po8B1ble afterwards 
by penocbcaJ .xaDlID&bons. 

I mclme to \b. behsf that tlus .. the true lDethod m re
gard to all the ,oocDdary subjecto of a bey's educatJ.on J III 
other words the trne method of teachmg SOlenoe, ModOI'll 
Languages, &c. 10 the ol ... ical depsrtln.ot of a .. hool, 
and m the .000e way the trne method of teaclung lan
guages III the SOI.DtJ.1Io D.partment 

Our preeent m.thods gtve grest f&Olbty and reMmeas, 
but tona towards produClDg a _ ,up.rfimah!), of lDInd. 
80 that I oanDot h.lp f .. 1lIIg that the m.thod ",hleh I have 
mchcatod, beside. les80DlDg ihctlon and I!'Vlng the m ........ d 
momonttun wluch results from ooncentratton. would be al
together a more wholesome educabontJ pro ..... 

J Psaclv AL, M A , 

November 12th, IS?l!. 

13. RUGBY SOBOOL. 

G ...... al illTtmg_ •. 

Head-Master. 

Que.ti ... 1. How .. the school olas.,fI.d Y-For teaching 
purposes, the school .. dlVlded m_ 

(I ) The sixth form and Dpper ,ohooL 
(2.) The nuddle school. 
(3) Th. lower .chool 
Eacb of these dlvis.on.· h.. .ts own I.parate 01 ... 111 .... 

tion for Mathemattoe, Modem Languages, and Natural 
Sc,eDce, u:oept the lower echool, 10 wh.eh Natural SOlenco 
.. not taugbt. 

Queahon 2. Ia SOIenoe a necessary pan of the .. hool 
course, or .. 1t taught only 10 specnal ferms or depart>
ments7-ln th. IDJddle seliool, Natural SOlence form. " 
n .... sa.ry part of the oourse. In the SlXth form and uppor 
school, the chmoe ia allow.d bet ...... Sorenoe aDd German. 

In the 10Wl!r .chool, S ....... 18 not tanght It all. 

Quest"", 3. Cop" 01 tim. table 1-8 •• copy of time table 
In ., SCience work' [Glven)n p. .J 

QaUhon 4. SUIIlIIl&.'1 of hours per week gIVen .n each 
c1as. to cWl'erent .ubJects. (If playttme '" utIl,zed for 
prep .... tlOn or practICal work, tIuI should be shown .epa
rately )-Each subJect II taught by two 1 .. 80ns p .. week 
ofabout one hour'. duratton each.. The amount and ktnd of 
preparation requued, dlffara Ul cWf'erent ..... " 10 lome .. 
note book. have to be mads up from rough maten&1 taken 
oown dW'lDg the lesson In oi;b .... defilllte qusatlons have 
to b. an.w ... d In wntlng, from tuDe to tJme, or a _ 
.....ount of book work baa to b. prepared upon whmh oraJ 
qUBBtlons are pnt at th. OOIDDleDcem.nt of the laOBon, 
before proceeduig to fresh IDA_lor, oco ... o .... lly ... co .... 
bmatton of the latter two methods '" employed. 

QueIhoD 5. Snm'::t of the number and aV"""lf8 :£:8 
~&~. J:~~J;. v,:OW ::: s:..!.: 
Class.. or .. set." III the whole schooL Three III the 
IlXth form and upper school, and seven III the IDlddla 
80hool. 1'bo numb .. of beys and average age in each H$ 
are gJVBD below -

SLXTB Fa .... AlID U ...... 8CBOOIo. 

I 1'1 .. .,Il070- AT"",_ 

Ch ..... "Y-

=/ 
60 IGf 

Eiect1'Ullt1- 17 161-
Heat ""d 0ptJ .. - 22 17 • 

MIDDL» SCHOOL,. 

I .. Phy .... lW 
~:r 2DdPh,..,.. 61 

I" Geology 34 16j. 
2nd Geology u :!i 1st Botauy IS 
2Dd 30 
ard 38 lSI 

The staff of m&Bters employed m teoclunl!' these 10_ 
OOD8",10 of a Semor Natnral 8cienee Muter ... d lour 



, 'AJ.'l'E!lDIX TO SIXTH BEPOnr. 159' 

MetAoM of Teociutg. 

Quutiota 10. What proportlona' of the leaaon8 take the 
Mathematical Mutero who grve .. pmtion of tbetr fame to 
NatunlS-

(N B ~Tb. 'Iueafaon how me,. maatelll .... actnally 
em Ioyed m teachIng Natural SCIOn .. m th ... chool luis 

form ... pectt;:!t.:';-(ao) Oral and demonstratlonl-AU the l .... ns 
m Natural ScIence are .. combmatloD of oral 
teachmg and demo_on "",Sently been overlooked, but ,t cerIBlnly .honld be stated 

aomewh .... , and, probably, .. well here .. anywhere. 

QouhotI 6 Amount of knowledge 1'8Q1l1l'ed before the 
study of SOlenee 18 eommenced l-A. Natural Smeuce .. 
• "cluded from the lower ochool, a boy must at lenat have 
""",hed the st&ndard of the mIdd\8 ochool before com
menClDl! It Tbe only add.ttonal hIDltatton 18 m th. CllB. 
of PhY81C1 m the m.ddle .chool At tb. end of the firat 

ear of do boy's work, he 18 allowed to choose between £...10111 and Phys.cs for the second year's atody. But 
h. oaonot take Phy81cs un1e .. be.. fanolymgh. m Mathe
mattcs. It .honld be etated that a certam amount of 
Anthmettco1 knowledge 18 &l>001u1>o1y lfO«uued before a 
boy can enter the .chool. • 

Quuh<m 7 la any alternatIv. or cho.oo of 8llbjecta. 
off.red l-Anawer lD (2) and (6) partly 

All much elaattmty .. poB8,ble is given to the whole 
ayotem of Natural Scnenoo work lD the ocbooJ, 10 .. to 
enable a boy to take the 81lbJd he has the f(l'O&test d_ 
to I ....... g., m the oe1ocfaon of Chenustry, Heat, or E1ee-
mmty, lD the upper ochool. ' 

What departments of SOlenee are preferred 7 
4. By patents f-CbOIDlBtry and Owlogr .... the only 

lubJecta that have been ap8Ol!lo1ly menttoned by 
I ~nta, 80 far aa we can learn. 

6. By the boya 7-On the whoJe. the boys have .hown 
moot mcIinafaod for Cbenuatry and Owlogr or 
Phy81ca1 Owgraphy, hut m many ~Cbe
nuotry haa proved a tb"PpolDttnent, m OODBe
quence of the dtlIIdulty of the numertcal ""am
plea and proh\8ma, lmch take up much of the 
fame of the cIaoa. 

• Qua_ 8 What branch of SOlence "",",vea moot atten
tioll '11 the .ohool, or 18 found by expertence to have tha 
greatest educattonal vaIne l-The 8llbJecta VBl'Y accordIng 
to the POSltton of a boy m the .ohool. In the 81Xth form 
&nd upper ochool, Chel1ll8try and Phyawa are the only 8111>
jeclo taught, With the ""ceptton of a ahort OOll1'8O of PhY81-
oloto' Under PhYSlca 18 at p .... nt moIuded Heat, Mag
netimt and E1ectnc.ty, and Owmetncal Opttca _ted 
oxpenmentally. Our ""penonce ~to .how that PhYSIC. 
can be tal1(!ht .uc .... fully to a proportlon of' haYS 
than Cbem1Btry. Indeed, ,t waul seem that a boy .... 
qu .... an aimost .pemal tl1rn of mmd to grapple IU_ 
fully With th. ,deas lDvolved .n .hllllllCOl atlin.t'eB and 
ze.actlono. In tha IDlddl. achool, and therefore WIth 
YO'lDget boy., the teachIng of Phys ••• haa b •• n i'qund to 
b.le .... t18foctory than m the upper.cbon1 Tb •• ubJects 
that have heen "'00 .... HydrostatIca and Pneuma\lCl, 
WIth the elementa of Heat, but, although moot of the boys 
have shown collB1derabl •• nterest m the foci. and ..., ..... 
_al ulustra_, the power of grruptfIf/,lIe P"""'I'lea and 
ap\,lymg the.. knowl.dge to easy probIODlB haa been &0-
qiUrOd oomparalaval,. by few. At preaent, th, greater 
number of hoys m the mtddl. ochoof are laarnmg Pith .. 
Botany or Owlogy. It 18 hoped thai; ,n fame better .... 
rangementa may-he made foi carrytug on the motrucfaon 
m the N&tura1. BlBtory Olde of 8mence afI,er .. hoy haa 
reached the upper ochooL 

Owl"" 11 What _ght 18 a&81gned to .... ntdi. attam. 
ments m determuung a boy'. posIfaon lD the ochool1-
The proportlon of the muka for iltlferent 8llbJecta, both for 
terms' work and onmmatIon, '" Il'VeD bela .... : 

Uppor ScioGl. 

(6) Book work 7-Book work 18 only 8llpplementary to 
a lesson 

(c) Practtcal workf-In Botany actI1al dlBaectIon "f 
hotamcal .pectmens by each boy 18 a regn1ar part 

, of each lesson Iu the lahoratory, of course, all 
the work 18 pracfacal. 

ga.sIWa 11. Wluch fonn of lessOn 18 found to be most 
effective ~-A .. lnblDatton of catecbelacallecture and leeson, 
the boys thODlBelves hemg often encouraged to ask qu_on. 
upon any pomlB .. at clearly understood 

QuoBhoD 12 Bow are _hooke used 7 • g, 10 hook 
work oupp\8mentary or preparatory to th. oral I .... n '/
Partly an~ m 4. ,In no set doea the master coniine 
\iult.eIf entIrely to a _book; ,t 18 regarded nth ... aa 
alI'ordmg th. data upon whIch .. leaaon 18 founded. 

Book work 18 always 8llpplementary to the orall .... n. 

QuaI .... 13 Is the UIIO of nole hook. en ... maged (0) 
dunug or (h) after the leaaon, and to what eotent1-0n~ 
lOl1(!h notes are tak"" at the fame of the leseon. Tbere 18 
nothing 1Ik. dtctatwta Tb. notes are worked up more fully 
afterwards, and shown up about once every fortnIght or 
three wee .. 

Qxu/Ioto 14. How far .... boys teqlllnld to prepare thmr 
OWD apparatus or espenments, 01' to collect apemm8ll8 
dunn!! the lDtervaIe between I .... nsf-The boy. ",",uently 
/ISSI8t m lecture expOll111enta, but they are not lfO«uiJed to 
prepare them. In the botany _ they are enconteged to 
.. lid epeC1IDODlI to ill11lli;rate the \8eaou. 

QuuI_ 15 D ..... be any spectal methed of teachmg' 
som. b_ch of ScIence wh.ch h .. been found au .... i!ful m 
YOllf school.~Mr KItchen .. has drawn up the foll9WlDlr 
.ketch of the method of teachmg Botany m the school. 
Mr. Wtloon'. 1_ on teachlDg Botany and GoalClIO' 11 
encIoaed, m wluch the spOClai piau pursued m teaclung 
Geology 18 deeenbcd -[S .. p. .J 1'h. botanIcal teach
mg. commenced m 1864, baa been conduoted on .. rather 
novel method. Flowers are at once placed .n th. hand. 
of each hoy, and the cIaaa are asked to make each bIB 
d_ODB and observatton.. No tlIcta or lnr..en ... are 
admItted, but luch as ar180 Bpontaneowdy f.rom the cl_ 
themselves Terms are only aupphed as the cIaaa feel the 
want of them, and the tenna are, where p081Oble, taught m 
th ... Engheh form mateadofm ICBqwpedaban words denved 
from Greek w Lailn, or both The stud,. of tb. ttosuea .. 
p~oned ttU the fame of th .. year when no dowers are 
obtainabJe. but ,t II fOlmd that, for educattonal pntp .... , the 
first term's oourse, m w\uch the taeke of ob_llon and 
deacnpfaon come fresh to th. boys, .s the moot valuable m 
...ulls. A deeenpfaon of a firat 1eaaon lD tbIB IplbJeet, .. 
~! at Rugby, II given bl Mr Wtlson ,n bIB .... y .. On 

g Natural SeteJlCO m Schools," lD th ..... ys OD a 
hhONl educatton, I'P 272-276 Where dowers are not 
obtamable lD aufIl.cient quantIties for the cIaaa, use II nmde 
of large models by M AUIODY of Pans The ochedubng 
method (Introdo<ed hy Prof Henalow) .. mnch used, hut 
the ochedules ..... 6lled up m Eagheh tenna, and ecopo 18 
afforded far any hoy to rem .. k u'p0n any pecnbanty winch 
especuilly otnk .. Iuin. Tb. deacnplaon of actual spOClmens, 
WIth the lid or a small lDlcroacope, forma pan of flVerJ 
examm.atLon in botany. , 

Terma'mark. Enm.mark. 
Ow."" 16. What special provision (e.g, laboratory; 

1_ room, obs01"\'8toJy, mnaeum, bofalUc garden, &c.) 
is nmd. far OCIentdic Instrnctlon, .... d how 18 ,t uaed r 

(l'IanI and deacnpfaons of these, WIth statements of theIr 
""'" and annual oxpenee, Ibould, If posstble, acoompany tbIB 
mum.) 

C1a&81" and Engbah - - 89 
Mathentalaea - - 6 
Gennm or Natural ScIence • 3 -
French - II -

, M"tdd/e Sc...,. 
CIaa .... and Engbah - - 36 -
Mathemallea - - - 6 -
Nafa1nl ScIence - 4 -
Frenoh and Genno.n - -.. 

- 33 
6 
3 
II 

- 33 
Ii 
II 
3 

The .pemal buiIdmgs devoted to ScIence at; Rugby 
eompnoe a laboratory, two lara'e \ecIme th .. -. ap\*'llt11& 
ftJOlD, aDd pnn.te Ia60ratmy 'rb ....... d ...... bed WIth plan. 
and interioo ", ... m " NatuJe," Vol I., p. 485, byBev. T N 
HuteinnlOn, th. Sen.or Nafa1nl ScIence Master There 18 
aIBo • _ oontammg. VfJr11in. ooIlecfaon of geological 
ilpeeun_ a large propol'ilon of them bemg IoeaI. and 001-

In tho I11gh .. pan of the oohool, • boy who abo ... ability lOcte<l by memhen of the 1IChool, aIBo. good ooIlectlon of 
m.,. he allowed to drop -., qeh WIth .. _ _eralo and n11lD01'ODl lOck sptcimen.. Laat1y. th ..... 
amount of genONI cl .... cal ...... k, aDa de_ the _ lime • an observatory (deocnbcd 'by Mr. SeahlOke). The _y m 
to Mathemafa .. or Natural ScIonce. The UDportant fact II, wblch thl Iaboratmy 18 used .. d....,Ded m Mr. Hntcbm
that, b,. eo domg, he d_ not I ...... hI8 poe1faoD'" the BOD'. _mnt of "ScIon ... work at; Rugby," pp. 14, 15-
Ichool or Ie ..... the cbanqe of fu_ prommson, ... be (Copyenclooed[g.ve11lnpp •• )Tbeexpenoeofereel1ngand 
..... ,... .. fulleqwvalenl of marb far -..I work. jittmr tho IW'" of N.tuDl Scle ..... Scboole at; Rugby was, 

, Xi 
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as nearly .. We Dan e.hmate, 2.0001., exclU81ve of apparatus. 
'rhe annual expenses of the laboratory and lectur .. are met 
partly by spOClal lP'ants of money, from tune to time, for 
general l'/atural Setenee expens .. , and po;rt1)' b)' a payment 
of from 10. to 15.. a term b)' .... h bo)' m the laboratory 
for lua obare of chemIcals and the use of apparatu •• 

Que., .... 17. Number of ""Stante and curators, and 
annual cost -There fa one &8lustant m the laboratorr mth 
a &&Iary of 136/. per annum, and a bo)' to waah bottles, &c., 
"t 3s. t;rJ. per week. 

Quest.... 18. What apparatus, chagrams, and IPOClal 
fittmga are In Us.? wbat waa thmr cost 7 and what .um IS 
allowed )'esrl1,: for new mstrumenta. Bnd to replace matermls 
uaed, &c.1-fhe school 18 supphed wIth an exceedmgly 
complete srt of cheDUcal, 81ecmcal, and magneho apparatus. 
A moderate amount for hyd70statlca. pneumatw.t, and beat, 
nnd 80methmg for optl.. 'I'b ... are aIao numerous models 
and illustra.tilODI for mecbamas and mechan18m. Tne col
lertlon of dIagram., winch have been prepared cllleSy h)' tbe 
leeturers and the .. frIends, IS consIderable, 'rho followmg 
Iwtanll",1 dlBgl'&lD8 .... "' use.-

Il •• 4. 
(l.~ He".low·. hotan.cal dIagrams. • 2 9 6 
{li Balfour'.· • - • • 1 10 0 
{3. Ohver'B .... e. of lined plants, illu8tratlng 

the faml1!e11. &0. 
(4 ) Marshall's pb)' •• ologlcal dJagmms »3 15 0 
For ph),.iology there 18 a fine colleetlon of prepared speci

mens to .llustrate the typIcal forms of aruma! life For 
geoiogy, use 1B made of a oollectlOn of photographs of rock 
8cenery, &6, &c Wlthm the last two years a complete set 
of .tand .... d meteorologlcal wstruments has boen purchaaed, 
and regular doul)' observatlons are taken and recorded by 
voluntee .. from the .chool. 

W.th rego;rd to cost. the apporatos at present In the 
Ichool must have COlt between 7001. and 8001 

QueItSOll 19. b there .. workshop 7 and If BO, how, and 
for what psrtJcular purpose I •• t u.ed 1-Tbere .. no work
shop at present j but prem180S exist UDder the new gymna.
.lUm b\llldlUg, whIch It II contemplated m'8'ht Berve for 
that purpose 
• Quem"" 20 What text-books ..... 10 nse 1 dlshngUlshmg 
between those for the JUnior and semor clasRieB V-In the 
Upper School the text-books used are-

Roscoe's ChemlBtry 
Ganot'. Pbysic., for Ele,:trlClty and MagnetIsm 
Deschanel'. Natural PhilolOpb)" for Heat 

• AIry'. Geometncal OptIC •• 
In the MIddle School

.Balfour Stewart's PhymOB 
Jukes' Scbool Manual of Geology. 
Lockyer'. Astronom), 
Ohver's Elementary Botan)"', and, (or advancedreadtng, 
A.a Gra)". CI .. B Book of Botan)" and 
Bentham's B"tl.h Flora, 

In the laboratory, the hooks used are Harcourt and 
Madan's PractIcal Cheml8try and Fl'OSenlUs's QualItative 
Anal)'sls 

Qaut"", 21 To what hooks of reference, other than ordl· 
nary Rchool qooks, have the .cbolars ...... I-The Arnold 
L,brary, the dUferent house hbranes, and a .mall collechon 
of book. on Natural HIStory. &c • m the room be10ngwg to 
the School Natural HIStory SOCIety. 

80.22 
Que,""" 22. Is there any sClentIlio 80Clety or club m 

eonneXlon WIth the school r and If so, who compose It, boW' 
IS It worked, and what 1I!J Ita mtluence on the bora '1-y.es. 
The Rugby School Natural HIstory SOctety founded lD 
1867 It 00_ thlB term (Oct 1872) of nme honorary 
members (chlefty masters of the achool), 39 rorrespondmg 
member. (chU!lly old pupds), 15 memhere (present scholars, 
who have been elerted full members for work done), 
62 "'OCIates (present .chol ..... not yet promoted to full 
membersblp) The eoClet)' compu.es at presen1; nearl)' 
one fifth of tb.scbool. It 18 worked (I) by pubbc meehngs 
onoe a fortn.ght, the exlllbltlon of obJecto of mterest, read· 
mg of papers by masters o. hoys, &c • (2) by aecI.lonal 
meetlng1l of boys of ~ tastes ... , for mstaaoe, the 
Botamato, the Geolol!lOla, the MJcro8COp18lB. meet for work 
or chscusmon, (3) bJ OOC&8IonaI (though necessanI)' ...... ) 
exClll'lllona from Rugb)'-tlua)'etJIt weV1Blted (I) Chsrnwood 
Forest, and (2) several JBctGn .. at BJrIDlllgham, (4) by 
the use of a spOC1al room to wlllob the .000ety alone b8a 
_ In it are kept co1lect1ona of maects, plante, &c.; 
dtaeectlODB and Ike1etona arranged for study, and a library 
of hooke on Natural ScIence IS hemg formed for ref""",ce. 
A report of the Sotnety I. pubhsbed annually at Mr Bdl. 
ington'a, Rugb)" pnos b. IftJlu- .. 1M boy •• -1'he 
IllOObDga show thai; the IlOCIeIf U popular, .. there ~ 

generall)' from 70 to lOll present. hut great dlmculty .. 
found m gothug the b'!1" thomlo1vOI to take part 10 the 
meetlDgB, whether by reading P'~ or aha.rmA In dllOu881on; 
hence, greater real good IS don. by tho Imaller lectlOnal 
xneehngs The aOClet)' .. 'ound to he very valuable ID 
bringing to the lurfaoB any bo)' who haa • specIalIty, whlob, 
.n the hllrl1 of lobool work, ought have eacapeil nott ... 
Such .. bo)' I. found out e.the. b)' belDg lDtroduoed by hIt 
fnends or by aslung questlons. and the PresIdent the" 
lDtrodUcea Ill .. to the other bOYI.n the scbool wbo have 
kIndred _, and brlngB rum under tb. notl08 0' the master who h .. charge of hIS subject. It II found tbat the 
Iwya ..... delIghted to be of any use, and will undertake any 
",euhlio drudgery luggested to them, proVIded they can b. 
told that It will do 80m. good GoOd work II done in 
meteorolo(!lcal oh.ervatlon., recording of 1I0ral dst .. 
8ketches of geo\oglcal Beetlona, &0. (Answered by Mr. 
Kltchener l 

Tm. oJ Progreu. 
Q ... I1o" 23. How often II the work tested 1-Frequentlf 

durlng the term ""d alwa), •• t the end. 
Qaesl .... 24. In what wa)'1 • g. h)' e"",,,matlon of note 

hooks. or b)' oral or Wl'ltten queohons1-B)' exanunatlon 
of note books as weD .. oral and \Vl'ltten questions. 

QueshoB 25 B)' whom 1 by the teachers of tho luhloota, 
or b), an mdependent exaouner7-By tbe teachers of tb. 
dltl'erent anbJecto, except at the end of tbe snmmer term, 
when the mth form ..... eummed in Natural ScIence b), 
one of the ""ammers for edllbItJons appoonted by th8 
UDlVOI'IIlty. , 

Teacher •• 
Que,""" 1I6 I. there an)' drlBoulty m pl'OOUJ'ing com. 

petent SOlenoe Masters 1-1 have never had yet to make 
s uob an appomtment, but I should not antICIpate ana 
f~~h:!!J.:.iter th .... moth!", branch.. of .tud), pursue 

Que1tSOll27. Where are the be.t obtamed 1 Have they 
heen 8petnal1)' tramed for tbe work I and If 80, m what does 
such trsmmg eons1lt1-f do not thlDk I oou1d Imf'l'Ove 
upon the teachers who might he selected from Oxford and 
c&mbndge. 

They have been speClall)' traJned aa .tndents. As teach ... 
tbm profiCIency bas been attalDed by prsctlce. 

A •• tudents. the UDlVerslty cumoula WIth profe .. onat 
guulance, Bnd the competition for the Val'loUI dJltmetIonl 
open to them, have gJven thour the ne ...... ry trammg. 

I wOllld here ob.erve tbat a mere ohemlst, geologIst, or 
naturalIst, however emInent In bioi own _pemal de~ent, 
would hardly be able to take hll place among. body of 
masters composed of UnIversIty men, WIthout lOme JU. 
junouB eft'ect upon the P081tlon whIch BOlenoe ought to 
occupy ID the Bchool 

I would add that it seoma to me hIghl)' Important that I 
Bcbool teacher of these lubJecto .bould be thoroughlf 
practlcal m hI. knowledge, skilful 1D expenmenhng, and 
iooady lD d .... mng sunple and mexpen81veleotureilluatrahons. 

In prefemnl{ tbe two older Univerlltlea. I do 80 only bJ 
reason of thOll' stronger general symrat1l1ea WIth pubJio 
school teach,ng I am aware that, If morel)' wantsd & 
hIgbl)' 8C100tl6c man m &6y branch, I _ht find 111m 
equally at Dubbn, London, or • Sooteh Unlvemty 

Queshon 28 What "",denee of .... ntrilc qoab6callIon 
tendered by eandldates .. fonnd to he of most \'&1001-
Tnp08 al ... bets, and otber81mJlar d,shnchon., ... cb as those 
enumerated below. would gnsrantes adequate attslDmento. 
To tlua mIght he added contribution. to IOlOIltJ6c penoo 
dlcala and the lIke 

The quaWic&tlons of teaoblDg and mamtammg dl8CJpbne, 
whloh are UBUaUr m .... rare to 6nd and dll6cult to test :han 
tho .. of pure lClence, can onl)' ha .... urea &I expenence at 
the man .. gradually formed. 

An)' ddlicultJes a.nsmg uDd .. thlB bead ought, 1 t1l1nk, be 
mel by probahonary appomtment.t. . 

Que., .... 29 Can yon state any results of SCIence teach. 
ing.n the ~11 IlUCh_ 

(a) S........ profe&lllODlll. or otherwl8e, of indlndual 
eobo\ara. 

(b) loftnen .. npon the general stuchea and intelleotual 
• hfe of the sehool 

(II) The Natural Scumco HODDl1rll at the UBi ....... 
amoe 1867 are .. follow.-

1867. Natural Scumco BmdentahlP, Chn. ChIll'Cb, 
Oxford 

1868. Natoral Scr._ SchoIaroInp, New College, In
ford. 

1869. Burdrit-Contta' Geological Scbolanlllp, Oxford. 
.. Natunl Smenoe Scbolanrup, Merton College, 

ODord, 
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1870. Natural ScIence Studentahlp <'hnst Church, 
Oxford 

A WhItworth Scholar.hlp 
Two lD FIrat CI"""Natura1 8mence Sohool. Oxford. 
One In Fmot Class Natura1 Scumce Trlpo., Cl>m-

bridge. 
1871. N atuml SCIence Studentahlp. Chnat Church, 

Oxford 
Bnrdett-Coutta' GeoIo~ ScholarshIp, Oxford 
Natural SCIence Exh,bltlon. St. John'. College, 

Cambndge 
Soholar.hlp for CheIllll1try and Phy.ics. Royal 

Sohool of Mmes 
.. FIr.t Class Natural SCI.noe School. Oxford. 

1872. Scholar.hlp for ChemIstry and PhySlos. Royal 
• School of MInes. • 

Mmor ExhIbitIOn in Natural SCI.nce. B&!l Col
l.ge.Oxford 

.. Four m Flrtlt CI .... Natural Smenlllf School, Ox-
ford. 

.. Natural Smence Exhlbltlon, St. John's Coll.g., 
Cl>mbndge. 

In addltlon to these .ev.ral have p .... d the matnculatlon 
ePlDlna.t1on for the UnlVerSlty of London, and others have 
gamed admlsslon to vanous colleges by talung up some 
BClentl'8.0 lub,leot for examtnatlon m additIon to cluSJC8, 
wh.n theU' olasslcal knowledge alone would have been 
madequate 

(6) S •• P 18 of" Smence Work." 
Queallon ao Me any SpOClal reward. or encourage

ments (e g. exhlbItilons, soholarshlps, or PrIzes) open 
to suooessful studenta of sOI.nce m the .CbooI1-Nu
meroua prize. are offered for IUCce&I m nnoUi branches 
of 100ence, VIZ • 

PhY·lcs - One PrlZ. of 3 gum .... 
2 

Ch;:llIstry. -~ J 
Geology .- 2 
Astrouomy d 
Botany - - 2 
PractICal ChelDlBtry .. 3 .. • 

Pmes are also gIven for the b.st collections of WIld 
flower., butterdles. and motbs. and fossils, made dunng the 
Iummel ve.ce.tlon. , 

Quo.IIo .. 31. What Improvementa. do you thmk. could 
be effeoted m the teachlDg of SOI.nce In your own ocbool7-

Q.OIllon 32 What are the prmclpal obstacles to the 
teaohmg of SCIence In your own 8choo11 

Qat.llo .. 33. How oould the Uruversltles best .... I.t 
Sinenoe tea.owng' m 8choolaT-1 think In DO way"so etrec-. 
tually .. by malDtamlDg a hIgh standard of teaching and. 
oxtmnnmg 10 .. to send us the b .. t pOOllble teachers and 
u,ammers -

Q ... " ... 34 Can you ouggest any way In whIch Gov.rn
meet could aas18t SC\en06 tea.chmg m schools, 88, fo! 
example, by l.opecl1on 7-1 sbould bo averse to Govern
ment Inspeotion of the sohool BI a whole; and the mspectlon 
of • BlDgle department o .. ma to me hkely to be more 
fraught WIth l"Jury than benedt to the .chool at lorge con
oldered aa a place of general educatlon 

Q ... h ... 3& Have ~ou any otber mformatlon to Ill"e. or 
ouggestlon to make. likely to be helpful to the Comm .... 
Ilooarsl'-A ISClentlo.c career," luch, opened to the aspl" 
rattans of candldlltes, IUch &8, I believe, exiSts In Bome 
count" ... mIght probably mOuen .. fo. good both pupIls 
and teacbers. by glVlDg a defiwte object WIth taulllbl. 
reaulta. 

Tb.. mIght, perhaps. hove oome In under 34. .. • 
poaBlble functlon 'l.f ,"ovomment 

HBNBY HAYMAN, 
Nov. 27th, 1872. Head Muter 

14. UNLl'lIBSITY COLLIIGII SCHOOL. 

MR. Omls's ANsWIIRS. 

IV. 6th Class. Chem18try and PhYBlcs. one hour and a 
half I,e. week. 

Upper &th. Cbemlstry. one haUl' and a half per week I 
ChemIcal PhySICO. one hour and a half per week ; 
Upper 6th. Chellll8try. one honr and a half per week J 
PraCtlcal Ch.mlstry. one hour and • half per w .. k 

V 1. So far .. I am concerned no preVIous knowledge 18 

required fur the low •• 6th. b:r.nd • power of takIng ohort; 
::t:~~~..,;:.1~ the 0 or 01 ....... bo,.. are expected 

Th. bo,.. ID th. lower 6th do not aeem to den.... mneb 
benefic from tbe knowledge thel may have acqwred pre
VlouslllU other subJects. 

X, Ex.cept m the elasa of praobca1 ebf>llllBtry. the au1>
ects are e.plamed lo1elf b1 m...... of oral teaehlng and 

demonstratIon, no pOl'tlon Of any lesson bemg ever devoted 
to bookwork But m "oral teachlDg'" 1 Include the 
explanatlon of those portions of sCIence whIch the boys are 
expected, by the UlllVer8ltles. to know. but which are not _ 
:r.:l~ of expenmental proof In the class-rooms of .. 

Any Wfliculty which .. boy meet. WIth In the bookwo~k 
at home 18 ex:pwosd to hun when the lesson 18 over 

Practlcalwork I. done only m the praotlcal class, It 18 

accompanIed by oral teachlDg. and. occ&lllonelly. there IS 
added such further d.monetratlon as IS con81dered nec ... 
sary to supplement the e"penmenta made by the boys 
themselves. 

XI. Bookwork has been tned ... an •• "J'.nment, but 
WIth SIgnal tIulure. It would undoubtedly be the most 
etfectlve form of les80n 1f external. exa.mmers were employed, 
unless, perha'ps, theJl' exammatIoDa were ca.m.edc n ",~4 ooae 
before the sC1ence JIlBBters 

Oral teaching and demonstratlon are far more eft'ectlvs 
than 1\DBld.d practlcal work: hen .. thOU' fuuon m the class 
of practIcal chOlDlstry 

Pracl1cal lessons are. of course. the best fonn. the only 
true fonn. but much less ground I. got over by thIS 
method. though the knowledge tbus acqull'Od 18 at once 
more valuable and more lastlng. 

XII As books of refer.nce. and to enable the boys to 
recover loet ground after ,&baenco. Th.y are eltog6thOl 
supplementary to the oral lessons. -
, XlII Rough noles a.e taken dunng tbe I.sson; these 
are copI.d out mto .. note-book afterwards, the app ..... tus 
b.mg sketched -

XIV. Wben •• er It 18 pOSBlble--considering the 8lU&!l 
aooommodal1on-the bo,.. prepare thelf own apparatus 
and expenmenta They also learn how to make th.U' own 
re-agenta 

XV The only an.wer. short of an essay. IS. teach them 
only what th.y can compreh.nd, and. of &!l expenmental 
truth., tbose only wluch are capable of expenmental proof 
In the class-rooms of a school 

It follows. almost as .. corollary. tbat a boy should not 
be expected to learn tbe whole of anyone sub-lbVlSlon of a 
natural SCIence • 

XVI Laboratory. for practlcal work Work done con
Slets of--{l) Preparation of common gases, amds, and 
o.dmary .e-ag.nts (2) EX&nllDatlon of tbOU' propertles 
(3) Qualltatlve analysl. m connexlon WIth non-met&!110 
e1ernenta 

Lecture-room. wltb expenmental table Work done 
oon.,sts of-(l) Ch.lDlStry of non-met&!l!c elements 
(2) Heat (3) ElectnOlty and magnetlsm (4) A very 
httle meta/he chOllllStry. 

XVIII Apparatus very slIDple at present, th.re not beml!' 
.ufficI.nt accommodatlon for anything costly. We have 
the CoUege to fail back upon, bowe.er. and. through \ho 
kmdne •• of Dr Wllliamsom, apparatus IS often obtamed 
from tha.t source 

The .um allowed IS not !muted. to my knowledge 
Anythlog reo1ly requll'Od I. purch .. ed WIthout delay or 

hmdrance of any kmd 
XX Gill's ChemlBtry for Schools 18 used for upper 6, 

ch.mlstry 
Onno's SCIence of Heat for upper5. chemIcal phy81CB 
But text-books are of oomparatlvely httle use unless the 

master tak .. the .ubJ.ct m the.ame order as he linds It 
m the book. 

XXIII About once a month. 
XXIV By written answers to questlons lbctated at m

terv.IB of about five mlDUles. 
XXV. By the teachers. 
XXXI. A sm&!ler quantlty should be tau~ht, but mo", 

perfectly. It should be more general m character. and 
should take m more of the every-day hfe of & boy, 00 as to 
make hlll1 think of .CleDce despIte hlms.lf • 

It shoul~ be. througbout, ent!rOl,. expenmental. to the 
total excluslon of theonea except the few very 8Imple onee, 
which a boy can easily grsap. and th .. e only .~ngly and at 
long mtervais Far more stress sbould ha laid on the prac
tlcel work. Boy. should bs tanght lOme 8ClentlJlc facta 
mnch earher tban they are at preaent, oert8lnl,. before 13 
,....... of age. As tb. matter stands now. bo,.. are allowed 
to &eqUll'O IlDOclentlllc habIts of thonght berore they begm 
to learn BOIence, and when they do begm. the maater has 
not to teach them OClence. but to eradicate tho evil e1fects 
of past negle<$-to undo, not to do. 

XXXII. TheleqUll'OlDenta of the Um_ ... esPema1ly 
the Unlftl'lllty of London, which prevent tbe adopl1on of 
the Improveml!llts mentioned m XXXI The UmvemtlO8 
"">11m more Ulan can be properly iMrnl by & boy of 16---, X 3 • 
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they require that knowledge to be veq &pecIIIl m clI_. 
and not b, an, means to have any connOXlon With the 
dally We of the boy; he I ... ked about .hemleal."batanoea 
whtoh' he may never _ or h_ of 8f{atD '0. the rest of hta 
We. they seem to Ja,. mo'" _ on theoM.oal than on 
up~tal knowJe(lge, judgtng &om thea questIOns and 
from the can<hdates who p088, Indeed, the boy. WlU often 
leave tbe practleal claas for tbe pnrpoas of prepartDI! for 
the esamlD&tton. Lastly, Chey "'9.u,", an Inordinate amount 
of knowledge m oth ... thaD omentdi. BubJeets, 00 that a 
boy cannot well bcgm _ce before 14 yean of age. 

XXXIII By altogether reVlBlng the regujattona far 
thea exlmllDllttona. 

XXXIV. InopeottoD of tbe ormnary lund, .. peoially 
Goveruntent Inspectton, I "hould thtnk would enooll!Bge 
that .ort of teaoblDg whloh tomporanly .hom the beSt 
reaulta. VI" • hookwork The mast ... would tzaoh to Batudy 
the ~ra, not ..... to beomt the boys or advance the 
acl!ool In the eat:ttnmon of the pubhc. 
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Chtooioal TMatr. """ LaIxtratorr. FilI1tIgI.' 
It II n ..... ary to dIVIde tbe foUowtng &cco\Iut Into two 

parta-
(A.) TholOlitttnge wmob llo .. ouId blAigAl, """rob" to 

have &om the veq OODIIDencement, regvdleao of th.,.. 
whIch may be pDt up hereafter .. the n_ty for thom ....... 

(D ) Thoaelittmge (selected f'rcnn the above) whIch lIN 
ahsolat.zy neoeeaary. WIth a very .hort IlCOOnnt of makeahifto 
for the rest 

(A) 
1 &new mod Deda.-Th.... conoentrlO arrangement. 

of benche. and deak. Wltmn the heml.yole, Breadth of 
bencb .. 9 IDcb .. , of d .. k. 12 inoh... A .paoe of about 
I {oot betwaen each desk and nm lnlerlo. hancb, Each 
bench to be .... ed at least 1 foot ahove the nm mte~or 
bench 

2 L_. Tabk (_ Sketch) .-8 feet 10llg paroUel to 
tbe mameter of tbe semICIrCle, Wltb two return. of 2 feet 
each, .. t an angle of 100" WIth the mun body of thl table. 
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Breadth of table 2 feet 3 moh .. , heIght 2 feet 8 mchee 
The top of the table II to prOJect-about an mch over the 
face of the cupboardB beneath; but the .... IS also to be a 
groove along the suit ... all the way round, t an moh from 
the edge; thIS groove to be ahout t an ,nch broad and 
about t of an moh deep. 

2" lH"",er' -In the centre o! the table (P and P') at 
least four drawerl; If po""lble, two rows of three each 
E""h drawer to be .bout 2 feet long, 1 foot broad, and 
3 mohee deep. 

2b. Cupbo04'a..-(Q, Q', &0.) to oooupy the remamder of 
the apac. a .. lIable for that purpos.. Thee. to b. pl'OVlded 
WIth one sh.lf about 1 foot above bottom of cupboard and 
coming to Wltbm ~ an mch of door; alao WIth two IlIdIng 
trays, 4 and 8 Inch.s r"pectlvely from the top of the cup
heard 

The cupooards should b. as narrow as posslbl., say 
about 2 feet; the doors should ... olve rather the'll 1M., 
and the mfIux of dUlt lheuld be p .... nted by heVIll/\, • 
protrudIng ledge Wltlun, wluch will overlap the crack •• 

20 n-oug" (D ).-In thel'lght halld return, and at the 
back of the tabl., a pnCUDlBtlc trougb constructed of slate, 
dlDlenllcns, I foot broad, 1 foot and. hBlflong, 1 foot deep 
IntenDr to be qUIte plaIn, exeept that there must b. a hole 
WIth plug .. t the bottom oonnected WIth waste-pIp. There 
should b. a gratIng JUlt below tlte plug to prev.nt stoppage, 
and a lomt wltlun easy reach. 

The top edge of the trough (whIch will be about 1 Inch 
tluck) Ihould b ... bttl. below the level of the t.bl., and" 
wooden lId should b. prOVIded, wluch, when Jllaced over 
the trough, will oomplete1y oover It and b. l1ush WIth tho 
table. • 

Tap (H) for water oupply. • 
2d. S.nk (E) of glaoed stonew .... , 1 foot ,n dllUllOler, 

placed m front of trough. W .. te pIp. and plug of ItOne
ware, on account of 'Muds, &0 , JOlnt Wltlun easy reach. 

Tap (H) for water luppll 

2. Down-draug lit. ( A, A,) of gl...d atoneware, to com. 
out at l'Ijlht hand of furnace, where, on a level WIth the 
1100r, a smail al1'-tlght door IS prOVIded, WIthIn whIch IS • 
l'Ing of gaa Jet.; thence to p .. s mto the Bue of fumace 

ll,f. Ga. P'l'u (B, B', &c.)-One pwr In left.hand return 
and tJuoee paIrI along the central portIOn. .Al1 thee. should 
Q. aa o1o.e as pOIBlbl. to the back edge of the table. 

3. Sp • ....",. Table (C), to b. placed In front of leeture 
table Length 6 feet, breadth I foot, heIght 2 feet. The 
upper .urfuoe will be used aolell for the Ihaplay of 
Ip ... mena. 

3tI. Cupbo04'ds, for etonng appamtul, &0. Beneath thIS 

p 
i l!\ l!I 101 l!I 

LBPT. £ C 

F 

G and H. At present not more than l!O tabl .. will b. 
reqUIred, th .. e should be tho.. at A, B, C, and D, and 
thoy Ihould h. nmubered from A ollwarda In regular IUo
_ .. on. 'l'here will he two .p .... of .. hent ftve feet each 
left at M and N; th ... WIll b. approp1'l&ted as folloW! .-

8 S,IIl: at N., 00 the left·hand lId., WIth tap and 
arrangeDlents for waahmg and drymg hettl .. , &. 

9. 'lMcleo'. ,."..k tabl. at M ,on the righI-hand BId., 
6 feet long, 1 foot 9 mch .. broad, and 8 feet \ugh; cop
boardl b.neath WIth rooo/""'g doors and two drawers aheut 
4 moh .. -deep D.sk grooved. Separate Blnk, tal', and 
t!&II aupply (two 1!811 P'pe8 ,n IDlddle, cloee to t •• wtill, ... d 
on. at each end). Shelv .. above to be the same as WIth 
the other tabl... TIua table will be uaed for the prep!>
ratton of elase 0Xjl81'l0lento. 

10. SA'- for large apparatus, &o. Apnst the wall 
and _dIng ... far as the atruoture WIll permit, aU round 
the I'OOID (except over the fumaoe), there should be two 
ji....u, fixed abel.... lrupported at mtervB!s WIth etron/\' 
1moaketa. The lower 00. to be about I foot abov. tho top 

tabl. there should be a .eri .. of ehdIng trays, about 4 mch •• 
apm; doOl'8 to revolve; dust kept out as m 26 

4. Rope lind UpnghtB, round the lecture table and .p .... ' 
men tableJ~as a.t M, M', &c., to prevent boya from comIng 
near enough to Mndl. sp.clIDens, &c The upnghts 
should be about 2 feet h'llh, as far from the table as the 
benches In front will pemnt, and so placed as not to mter
fere WIth the cupboards, 8a The rope.hould be removabl. 
at pleaaure 

6 BlouJ-ptpe Table, placed near the hack wall on the left \ 
olthe still(q. 0 ) 

6. Slate, on movable fraro. and rollers, 4 feet square. 
Not black board 

7. Work Table., 3 feet long, 1 foot 9 Inchee broad, 3 feet 
lugh. Upper surface of slate (If of wood, thIS to be qUIte 
plaIn, n81th.r pamted, pa.rallined, nor etalDed, &. ); groove 
as WIth lecture tabl., and to proJect 3 mchee over the cop. 
boardB beneath; tbere IS to be no "mtlon between any 
two contIgnOUI deeks, SIUce 7 Q, b, II, and • will be qwte 
aWIDnent to IIlchcate the iumtlf of each; but they .hould b. 
nmubered as IndIcated below. ' 

7a, Cup~_a..-B.neath each table, .. copboard IIIID1lar 
to 2b; except that there Ihould be only on. slubnl{ tray 
4 mcbee from top, and two shelvee, one of wluch IS 1 foot 
from bottom and the other IDldway between tlus and thlf 
tray, both oommg to WIthIn ao mch of the door. The doors 
should work on bmgee placed hOrIZontally heneath the 
aurface of the tabl .. , so th.t they oould not be left open, 
In c ... of lI ..... ,ty they oould be looped up by a 8llllple 
contrlvanoe. 

7b. 5mb, I foot In chameter, of glezed stoueware; Wasta 
pIpes of s .... e, WIth plug, beneatb wluch IS grating, Jomts 
wltlun eaey r.ach. On. smk for every two table •• 

7 c Tap, for water supply, one for each table above 
amk 

7 d GfJ8 Ptpes. - One pIp. dlVldlDg mto two smaller 
ones (one for each table), placed alternately with the Blnk. 
Aleo above each lInk -one fish.tali. burner fo~ bghtlDg 
purPOI .. 

7. SMW.. Four in nmuber above each table; strongl, 
fixed to the wall; about 4 mches deep. 'rhe first shelf to 
h. 1 foot above table, the othera 6 'Dch.. apart The 
ahelvea of on. table to be contlnuona WIth those- of the 
ad.Ja .. nt tabl.s, but to be aeparated from them by a narrow 
upnght plac.d agalDet tho Wall, th .. e llpnghts may, but 
need not, oome to the front. 7, N.B Number and arrangement of work tablee. 

There will be sp ... for the follOWIng '-
F,ve each at A, B, C, D, E, and 1', and 10 ~h a 

c 
III :II l!I l!I 1:1 10 

• 
H e B .RIGBT. 

If 

e 
:( a- li ~ IS 

A 

sheJf of the work.tables, and the other ... t leu than 1 foot 
3 mches hIgher. Depth about 8 mch.o 

11 Cupboard for apeounena WIth gl.... doors fixed 
agB,net the wall at a convenIent height over the furnace. 
Tlus cupboard .hould be very broad, and D.OIther tou lutIh 
nor too d .. ~, 80 that .. many, apOClIDena as pOSSIble Wlthm 
It may be VI8Ible from outsIde,. g. breadth l!O feet depth 
(IOternal) 6 mchee, hOlght (00 thet the to]> of It 10) 9 ft. 
above floor. If It call be broader It can be lower In pr0-
portIOn, but tho depth must not be I ... then 6 mcbee. II 
it cannot be ao broad .. l!O feet, It had better be a foo\ 
d .. p 

, Upl'Ij!hts at mterva.ls of 2 or 26 ft. will serve to 
_gWen the shelvee The number of doors 1S1IDDIIIter!al 
The abel ... 1;0 be "'IUldJStant from each other, not Ieee 
than 6 mch .. rond not _ than 8 mchee apart. 

12. Fonoaeo and not a 6 It. range, WIth plate and eand 
beth 10 the centre of th. ~ wa.1l. F"""'g the forn&oe 
there WIll be on tbe nght of it tb. 8ue from the down 
draught of tile iecllUll abIe. Still fur&her on the fight. 

)(4 
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13. Drfl"fl"'''''''Phoartl as long .. po.,"ble, 2 ft. d ... p 
... d 3 h. Ingb. G .. jet m lIue at the back of • pl&te 
dampe> worked h)' pull.,. or .pmdJe. Th. llue opone 
ultun&tel;y mto the fumace lIue. 

14 8hil, on lop_te lire, to be placed on left of fumace 
... d close to It. Stall further on tho left will he tho bl",,
pIp. table 

15 G4II bul'Ders or chaDdeh .. to IUpplf 11ght dl1l1Dg 
lectures on fogtO' days. 

16. p"",r. the last coatmg " .. .., be of zinc paint 1 the 
last two It not thre, coatmg. 0"fI'" to be. 

17. E~';' ... e chut A small wooden chest, similar to 
that m tbe mathematIcal theatre of the college, but .... th .. 
.hdmg door whIch can b. altolfether removed at lleaaure 
and contammg about 200 partibons to be pl&ce at tho 
back of tho el ... bench ... n the centre of tho IOUU-CI1'CUD1-

feren.. of tbe- heml.,..l.. Each parlttlon to be about 
2i /Dches broad, 4 .nch .. deep and. of an lOch high, ten In 
each honzontal row for the convenIence of counting. The 
whOle d,mona,on. of the chest WIll, therefore. be about 2t 
feet long, 2t feot blgb, and 4 Inches deep. 1'0 be pl&eed 
about a feet above level of lIoor, so that an averege boy 
can reach th. top oflt 

18. Ladder, self.supportmg, and high enough to enable 
an av""'K" boy to reach tb. hlghe.t .belf In the room. 

Absolutely n ..... ary
The followmg -

(B.) 

1.2,20,26,2.,20,2/. 6, 6 r7, 74, 7b, 70, 7d, 7'1], 8,9. 
10. 12. 13, 14, 16,16.18. 

W,th regard to those OlDltted and group 1. 74, &c ,_ 

Make.lnft for-
2rl The teach .. will beve to go WIthout till he con get 

one putlD. 
3 A plam wooden .helf, 6 feet l<lng. 1 foot broad. fitted 

on the table at a height of 2 Ill"t above tbe lloor. 
Sa Go WIthout till they can b. obteJned. 
4 Do. do. _ 
1. &c If 20 cannot be put np. tbere should be as many 

as po.slble; and as tho teoeher'o work table 111 md1l1peno.ble, 
let those put up extend from It round th. wall towards the 
furnace on the nght-hand .,d. of the room. 

N B -The gas (i'd) should be lazd OD, however. all round 
the room. aud tbo sbelves should be pDt up as d •• cnbed 
under 7e. The gas PIP'" rollDd the room will be about 
3 feet I lOch above th. lIo.r 
• As makesJnfts for th. remamder, the work-table. (10 

called) winch have hItherto been used m thoj>rac1acaI class; 
plam ch •• qctlng tables. 

11 Almost mdlspensable. buttho.h.lveo (No 10) DUght 
be u.ed for a tune 10 pl&ce of the cupboard. 

Ii' Go WlthoDt tall.t can he obtamed. 
August 22. 1872. 

Remarks ... Lec""', Th,oJre mui Lrt.boratory qf Umeer"ty 
Colkg. School. 

It IS proposed to have the leboratory and the lectnre 
theatre 10 the new bwldlDg now being constencted In one, 
and besides .. few mmor reason •• meze mattere of con
venience-

(1 ) Becou.e far' more space WIll be thereby obtaJned tor 
venblatlng the lecture theatre, which would otherwue bd 
of very email chmenslons. 

(2) BeconlO 10 future boys WIll be "ble. If th.,. choose, 
to work at thell' tabl .. dunng wet weather m pl&y time. 
or spare hours; the maater bemg engaged m tbe prep ... 
:ration of class work m the aame room. 

(:J.) BecenlO the lshoratory will be lel-ger than won1d 
othennse have been the ..... 

(4.) Becau •• It is h)' no means IDlprobsble that lebma
tory work Will become far more es:tens •• o than at present; 
it mar. therer"",. be n........,. to convert tha rD!Iok of the 
room mto a l&boratory. It would then CODtam at Ieaet 100 
w.rbug-tables, and thIS could be eflected at a .bght 
expense; a small lecture lOO1D, or even two, could be 
fitted up at a moderate upenBe, ... d DO Inconvemence 
would then ....... from the rooma bemg sepa..ate, for 
under the anppose(l. CII'C1ID18t1mce the _ of .......... 
masters would be greater than at preeent io tonnd 
ne<e8OOI'J 

I 

lila. J J. W ALltER'S N01'ES of REl'LI1<8 to the RoYAL 
CoIOD6BJONBIIS ON SCIENel: OOTID;CT10K aa 
regarda the TJu.ClUBG of NA'lURAL PWLOBOPBY. 

i .••• Eq<nmftlal Mee""""". UytlrD6111hU ...,; ""
mulOp_. 

:x. (a.) All the Instenctlon 11 oral; tne ieuODS are alter. 
lI&te1f devoted to azpenmental demonslmtlonlof general 
pnnmpl .. and to the workIug of illustratIve ._os and 
problems on. or deductions trom. til ... pnnmples. 

(6.) No books are uaed. Boy. orten ask for a book to 
be recommended. mostly auch a one ... hall be of most uoe 
.n preplU'lDg fo~ the matrienl&t1on exauuD&tlOD of London 
UnIvers,ty. They ..... adVlled to rely on th.ll _"118 
oboervatu", of, oketches of the arrangementa of tbe IImpl. 
apparatus employed lb. aDd careful notea on. the .. pm
menta.! demonstrations of all tho fundamental pnnClples of 
!~t'::!d of SCIence w~lch form me school co"", ... actuan, 

(c) Verr htlle .. practlcal work" 18 found pOlSlb1. under 
""'mmg arrangements. and that 111 conllned cbl.fty to tho 
determmatlon of specdl. graVIty. actual ob.ervatlon. and 
meaaurements for estabh.hmg the law. of reft_on and 
refraction of hght, and the efl'ecto of lIngle, or combination. 
of. Ion ••• and pnoms. as also rbombl of Iceland spar In 
plannIng the rOOlDl DOW In coUl'lle of OODatructlon1 the extea
Blon of practIcal mstructlon has been Jl'OVldea Co. to he 
lmuted ouly by tbe time at COUUDaJJd. • 

XI The b.-mdeed only thofOl1gbly .atlsfactory_ 
results are found to follo .. m the .... of tho .. boy. who 
have not depended on book. at all, but solely on the oral 
les.onl and demonstratlona. c 

XU. See an.w .... to X. (".) mil XI. 

XIII (a) The ma1ung notes 11 mlllted on I they are itt 
fact okeleto ... of the I...., .... WIth .ketches of the app ..... tu. 
as actually used. Fonnal atstements. or enuDCJtmOUI. 01 
fundamental p. ..... CJples are usually dIctated h)' tbe leach .. , 
where precunon of eKpre8B10D J, 01 usentJaJ Jmportance, 
but thIS 81 ... ,. follow •• and JJJ &Jmed at bOlng macIiI to t&k. 
~:':=:"D~edUctlOD from, the preVIO... n:penmenta.! 

(6) It io reqwred that the notes ahould be reviled (at 
home) after each IeaDD. and, If oDly roughly taken down 
at the time, oopled fauly. 

XIV. Under OXJJJtmg arrangement. th.,. do notlnng at 
th1l1 kmd. • 

XV. The nature of the subjecta precludes the youibihty 
of mtroducmg any ... of onglDallty In the tsachlog, unl ... 
It may be m email det&!la In winch the common upemne!ltI. 
.. usually descnhed In books, are vaned 10 .. to boIlht 
any attempt to rep .. r. h)' crammmg from boob. _on 
to what has been presented to, observation II any pan of 
our COIIl'8B nup:bt be spOC1ahzed. 1D an ....... to the ~neotlon, 
It should. pe>haps. be the practical knowledge the boy" lie! 
of the Dature of Jmage8 formed by lIullie, or commna_ 
of, len ..... by .. ewlDg all the varietIeS oIllectly WIth the .,.. 
or br mean. 01 the screen. Tbll JIlaCt1caI study of ihe 
lens .. always preceded h)' tbat of tfie pnllD, as an m.trn. 
ment fm Jl'Oducmg reI'ractlou only. lubsequentiy II • 
dlspel8lve Instrument. 

XVL For some tUDe the lecture room (litted WIth preoaes 
for oontaImDg apparatus SDd matenalo, & leetnnng ... d 
worlang table, WIth water and 11''' served, and fum,.bed 
WIth the means of completely ex.ludmg daylight when 
""""red. donug expenmeote on bght) b .. 0011 b .... (ree 
lor the teachmg of lcumce durmg afternoon hOW'l_ • 

XV[(L The applll&twI 'at command u .mBment in 
gnanRty lor teaclnog the 1eadmg pn=pIeo of mocbaJJICI, 
Iiydrostatws, J'Doumattl2, &Dd opt1C1, bllt tile sreater part, 
bOught some 15 OJ' 20 years ago, 111 01 a cheap deoonptJoa 
and oonsequontly not .. dchc&te OJ' prodnctly• 01 &1_ 
resulte as 1I11ght be deslled. Two J.... lID" the Com
lDItteeofmanagementauthorieed the outlay of from 16l. to 
201. In replacU1g some of th .. by Impnwed' "J'P&ratWI. aJJd 
about half that sum .... actua1ly expended In the depart
ment of optrea cIueJIy, lurther oUtlay h • .,mg been dehm.J 
until the completion of the DeW' rtJUm8. II the m"""
of c1asses of from 20 to 25 ..."., to be<ome pneAcaI, ....... 
Slderable mereB!Ie m the quonkty of &ppar&tDII would be n.........,.. InK thIS chJeIIl of the Ieso "")JB1lm'. parI:L 
Th ....... omaIl eolh!etu>n of .. ell exeeuted dJagrIUIIJI of 
"""*""'" and parte of the pnncrpo!maclllo", and of oome 
......mile JIIOC08IBI of maiJufactnre. It sbould be added. 
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that such parts at the apparatu. prOVIded tor the college 
profeo.or as can be moved WithOut ... k ot Injmy are 
av01labl. for ochool 0 ••• 

XIX. There III n; workshop for the UI. of the boy •• 
Such rep .... or modificatIon. at the app ... tuo as appear 
n ..... ary or d."rabl. dunng Ito arrang.m.nt for each 
lesIon, and which can be executed WIth common tools m 
a f.w mlDutea, tho teacher doeo for hllWlelf. When r.p .... 
of more Importance are reqUited. the .ervlCOB of tho ... 
.. otont of the college profes.or .re avmlahle, or tho •• of tho 
carpenter of tho colleg •. 

XXIII to XXV. By oral queotlonmg. more o. 1.... lit 
eve~ lesson. The demonstratIons are, B8 muoh as prao .. 
1aoablo, drawn from the boys tbem.elv .. by qUeotlOD. more 
or le.s "leadIng" The iaet two l ... ono of each month 
are devot.d to a wntten .xImlInatIon. upon tho reoulto of 
whwb. cb,.Hy, the" progre •• " of each boy 18 reported and 
hl8 "ploce" 10 tho cl .. 8 fixed Th. note books at tho 
same tIme are mspected a.nd comme.nda.t1on for these glven 
und .. tho heed of .. dUlgenC8 " If .pemal 0.....,00 .hould 
o.em to ..... , the notoe of partIcular boyo are demand.d 
for mepectlon at the cloae of the leasoD, e g , m the 088B 
of any whose manner, or faIlure to answel" the oral test 
quootlOn. put dunng tbe le .. on, .hould Indlcato deficl.ncy 
of attentIon Thes. test. ar. excluSIvely apphed by the 
teach .. of the clao., and form the m08t labonou. part of 
luI work. 

XXXIII. Evary Improvement tho UnlversltI .. mtroduce 
into thelt exammatIoDB muot be attended WIth Improve
ment In our teachmg, • 9 , If the exammatIon. of tho Unl· 
V.,81o/ at London became partly practacal m all departmonta 
of ."ODce, B8 tbey are, for mstance, at Ulllverol!y College 
m the o .. e of botany, cl ..... under motruotlOn would bo 
.tImulated to much greater Inte ... t m. and attentIon to, 
tbe deta1l1 of arrangement and manIpulatIon of apparatus, 
and the .ubstltutlon of practIcal motructlon for teachmg 
by the exlubltwn of eltpenmonta only mu.t 8O'On follow. 

UNIVBR81TY COloLBG" SCHOOL NATURAL PHILOSOPHY 
THKATRE FITTINGS. 

1. Three coneenme arrangement. of beneh .. and d .. ks 
Wltlun the hemleycle The breedth at benob .. 9 mche., 
of dook. 12 ilIobes. It 10 dealtBblo that tbere should be a 
spac. of about 1 foot between each desk and neld. lilt ........ 
bench In order to allow of the muter p ... mg round to 

d=~b~ ~t:f~~s'b::C~ l:h!~ed eb:r::er::·l~ i laC: 
.. bove the next mtenor benoh, 1n order to glve a clear View 
of the expenmentlDg table to all. 

2 The leeture table should be 6 feet long, parallel to the 
diameter of the seuuClrCle. wlth two returns, at an angle of 
.bout 120" of about 9 feet eBOh Breadth about 2 feel 
$ mobOl; hOlght, 2 feet 6 moboo; thus -

. 
8. Under the tablOl sbould b. ""Pb.arM m preference 

to drawers, but It would be OODVODlent to have an upper 
drawer, about 4 mob.. deep, m each ""turn. One .helt 
(bOlld .. bottom) would b •• ufficlent. It would b. con_ 
Dlent If the top of tho table pl'Ojected about three lDob .. 
over the faoe of tbe cupboard 

4 Belund tbe table, of lIOU'Se, will stand the black. 
board or alate on .. moveable frame. DlID8D810DO 4 feet 
by 8. 

Ii. Agamat tho back wall .. preas .. bout 7 feet !ugh, 4 feet 
WIde, and 2 feet deep. 

6. Between tho looture table and the back wall ron. 
bbl .. eaoh, from 6 te 7 feet long, 2 feet 81Dah .. WIde, for 
pupIl.' practacal work It IIIl!!M be dealtBble, m VIew of 
the \lolI"bl. appropnatIon of \:.be thoatre 10 OXBIDInatIon 
purpoo.. OCC8IIIonailv. tbat tb... .bould be moveeble, or 
haVIng feet aorewed Inte the door oDly. 

7. It .. underatoad that _toP would he I&ld on over .. 
.....u trough or &Ink, ud gBB brought te tho table. 

8tb JDIy 1872. 
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FORM of MONTHLY RBPORT.-UNIVBII8ITY COLLEGB, 
LONDON. SCHOOL, 

---'s Report for tho Second Month of M"lhaelmt.a 
Term, 1872. 

ii a 
! Bank 01 e 

SnbJect • ~ I'< 

I 
Class. 1'1 t 11 li 

'l! ,g k III .:i g 
0 

Greek · · -
Latm · · · 
Latin Ex ...... -
Hebrew .. - · 

-------- 1-- - r--
.French · · · 
German • · -
!tahan · · · 
SpaDiab • · · 

(Mormng) Enghsb · · · 
(Afternoon) Enghsh · · · 

" GrecIan RIOtery · 
RomanRIBtery · 
EnglISh Htstory · 

Geography · · 
S.oIal Smenoe • · 

--- ~ I- - -
Cbenuatry · · 
Cbennca\ PbyalCS -
NalUl'al PlnlO8Ophy • 

Astronomy · · 

A.PP~ Mathemallca 

J 
TrIgonometry, &c. • 

Algebra • · · 
Geometry, Plan. · 
Geometry, Prnctical • 

MensuratIon · · . r--I-- - - -
(Morning) AnlhmetIO · · 
(Afternoon) ArithmetIc · · 

Book.keeplng • · 
WntIIIg • · · - -
(Fl'eehand) DraWlllg · · 
l'enpecbve . . · I lIocJol Drawing • · . · 
Mechanical DraWlllg · · 

y 



~ J!i:o. of ~ lola at beszmw>g o/...r, .; 
MOl'DlD, Aftemooa, AI., TIl., T F. W. S. 

\ i ; 

_SYJUIOLS...- • 
) =" V 8lJ' Good." 2=" Good." 3=" Tolerably Good." 

'To exp..... decIded blame, a e""bal """" II aBed, un
aocompa,ued by a lymboL 

When a boy is abont to letlfW t~~ 1C1w01, a Imtten not,ce 
to that effect must be sent to the aec:etsry before the end 
of the 1aet term of his attendance. In ..... of omlO8lon to 
IPve Inch llotJce, th. payment of a ball terDj's fee WIll he 
mforoed, - - ~ - - - -- - - ---

The ';'hocl break. up for-the Chriatmaa hohd,ays on 
Wedllestlay, 18th Decembfll', at 12 30. 

~C~C~ C~t\SS~S'-~ROGRA""" OP Won. 
CRRMICAt. PRYSICS. 

4_~T""OOL-ORM.' • ..!' lHt»aoDUOTION..!IIO-!l'BB 
, I I 

; SCIB~CB c:?P H~BAT." • 

lit Term -LG ... ero.l propertl.. of llIatter. Moleoular 
foreoB. ,Mettle IIyBtem (introa) 'Heat and cold (genero.l 
notions). El<panslon (Chap, I) •. ExpanBlon of .0M.; 
meto.\ho th""",ometers and pyrometfl1's. relalave WOIght 
(II). ConduotlOn of heat (III) •. El<P_on of hqwd •• 
thfll'mometfl1's; .elattve we,ght; barometer (IV) •• 

i..d h.-ExpanSIOn of 11' .... , ..... thfll'mOIDetfll's; 
thfll'mosoopes. conveott~n of heat, abBolnte &11d reialave 
welghta of 11' .... and vapour. (V). Evaporetton; potentlaJ 
heat ".ElI'OJll' !enBl0ll. hquef'a.ct.uul of 11' .... ; .hygrometry 
(VI). Liquefaotlon of .olld.; freezlDg IlIlXtures (VII). 
Meets ~f heat (VlJI) . 
• 3rd Term -Relat,ve heat (IX) Theones of heat; \aWl 
of energy, work; meohBnlcal equlvalent of heat-uDlt (X). 
Relatlons between heat and ohemlcaJ force (XI) Raduo
tlon, ether; theory 01' exchanges; formation of dew, 
dlBthernlancy; tren.IDl •• ,on and absorp!lon of heat (XII). 
V oltaao I eleotnOlty Electroly.,. Electro-magnetism. 
Amp~re'. theory Magneto. M agneto..eleotnOlty E1 ... 
tr,. telegraph. Fl'lctlonaJ eleotrtclty. Leyden Jar. Ohm'. 
h~ . 

The extent to Which eleotrtClty and magnetlBm are treated 
depends; upon the pre,?ous progreso of the boys: .--

CHEMISTRY. , 

CLASB V 

1,t Term.-Exmmnalaon of .oma natnre\ phenomena: 
Evaporat,on, hqu~ou, meltmg; and freezmg; oloudo, 
ram, anow,.iog, &0 ","'ZpaDBlon; thermometel'8; conductIon 
Bud oonveotton of heat; reiatlve waghta of hqUld. and 
gases; 1m' and atmospheric pressure; the,blD'OID.efieI'; com .. 
buatlon or ebetmeal oombmatlon; compound. Bnd mIXtures; 
oh'F'''''ii el"fents. ....plrBtton. 

2n<I T ....... .,.....Furth .. atndyof the eomp08llaon. propertles, 
and uses of [&l1' and Water o"'Ygtm, hydrogen, mtrogen; 
preparelaon, properties, and oompoundo of 1jhese elements. 
Anjma.l Feat ~ relstlve heat, potentla.\ heat 

3rd 'l\!rm -Preotleal atndy of the mettle aystem; """"6 
of the work of the twol",,,,ona termB; wood, coa1, char-
00IIl. 1'01< •• c .. bome aOl 00IIl gaB, and 1lame. mttIo BOld, 
hydrochiorle &Old, and ot! of Vlttlol, chlOJ'lDO, B1Ilphur, and 
phosp~ I ' 

I ,CLASS V.-UpPBa. 
I 

TRII<T-BOOKI-B~,,""''' " INTBODUCTl_ TO ScnNTJPlO 
I j I I CBBIlIBTBY." 

'\.. .;., T ...... .ln.....en• Hydrogen. Water. Nltrogen. ""'<!l, ~'O;;i..ofmtrDfle1l- Nd.ates....(pp.l-{;6; 
A!!;~,..-H9) 

-~,a."""-:....c..boB Bydna .. and OXldes of _bon. 
~ I Chlanne, Immune, and lOdme; thmr ohref 
~ (pp.27--.'l8; 71-97; 121-160.) 

oomJlO1lll~~phnr Snlplndes. Oxldes of B1Ilpbur 
W X. .... J2.batee Phot\pborna, Pbo.plnd... OSld .. 

Sn!pln:-Snlfhoopbatee• Sihoon ~..wcates (pp. 
0{ phosphorus. ' 
~t;---'-----I 

y 

C"A88 VI. -Uppa .. 
1 'l'ItsoroIloaIC_ 

TBXT--BOOB..-GILL'a "Cn.MISTRY roR SChOOLl," 

x..t Term......oxygell Hydrog9n. Water. Nltrotfon. 
~. AmmOlUB. Ond.. of mtrogen. Nltratee (pp. 1-64; 
131-166.) 

2nd T ...... -Carboll and ita compound., Chlol'lDl, bro
JDlne, iolbne, lIuanne, snlphur; and th.., owei compound •• 
(pp 213--262; 66--130) 

3rd Tmn -Pho.phoru., ar&llI1i.. antunony, biomuth, 
boron, Blboon, tln; and tbm chief oompounil. (pp. 167-
212, 263--274). PnnClpai propert ....... d compounds of 
8llver, met"01U'1. lead, copper, U'OD, manganese, SinO, banUlDt 
calouun, DlIIgne81um. IOdium, 'PotuBIum. 

Th. _nt to winch the metala are treated depend, upon 
the prevtona progress of the boy. • 

2. Pracllcal C ..... ft. 

lsi Tmn.-The mettlo system. Quantitative study. of 
length, ........ volume, welgbt. relalave wmght, and 10lubiUty; 
preparation of Oxygen, hydrogen, water, ammom .. bydno 
nltrate; and Ol<anunatlon of tbe IJl'01>81'tlBs of those bod, ... 

2nd Term.-Prepsretlon of carDonio BOld, hydno ohlond., 
hydnc B1Ilphate, sulphnrous &Old. hydn. lulphlde; and ex
anuneilon of the propertl .. of tboss bodl.. ProPerties of 
mlretes,ohlondes, lowd .. , carbonatee, lulphatee, B1IlpJntes 
and sulphIdes. 

3rd Term.-Propettl" of phosphates, arsebiates and &rae
'Dlte., bomtea, SIlIcates, of the aaIts of 81'ISmd. antimony, 
nnt .dver, mercury, lead, copper, 1l'O11, ma.nganese, Ilno
banUID, calCIum, magn8llum., POtaa8111111. loruum, ammo. 
nlUm. 

The el<tent to which the metals are treated dspends upon 
the P"'VlOUB progress of the boys .• 

NATUllAL PRILOSOPRY (EXPZIl' .. IINTU) • 

1./ Tmn -Provertl.. of rigid matter. Inertia. Me
cbameal fo.... Wmght P.......... 1'enaion. Reaotlon 
Eqwhbnwn of two, of three, forcoo Reoultsnta System. 
of parallel forcoo Centre of .... ,ght. Stobl. and unstable 
equlhbnum. Stability, MechaDlcal powers II11d .,mpla 
machInes 

Uniform' ,.eloClty. Newton'. IIrst law of motion. 
V&rlBbl. veloCIty and ,to m .... ure Attwood', machine. 
M... Momentum Newton' .... ODd law Ublformly 
accelerated movement. Lam of faJlmg bowes. 

2nd Tmn -O .. IiJations. The pendulum and applica
tion. Pnnmpl .. of clock and _teh work Newton'. 
t1urd law of motJon Impact and oolbllon. ElastlOlty. 
The spnnl! baJanoe. The torsIOD baJance ClZCIJbuo move
Blent Work and energy. WIth pnnOlple of oon ...... alilon 
of moleoular forces. Capillanty. 

Propertl .. of IIwdo. Hydrostatlo pressure. PIII08I'I 
pnnOlpJe. Hydreuhe pres.. Surface of equilibnmn. 
LevelImg mstrnments.' Arohnned .. ' pnDOIplo. Sp8Ol1lo 
wmgbt. E\aetlc !",OpertlOB of 1m' and Iteam. Boyle lind 
Manotte'. law. Engines and mstrnmentB dspendlng on 
atmospbenc pressnre. Elementary pnwnpies of the steam 

~de Tmn.-VJbrabona. Outhne of theoJ'JM of 1OtID.4 
and hght Laws of rellenon. Imagea formed by plane 
and BJ>hencal mmon. Law. of BlDgJe retNotlOD Total 
reftelDon. The pnsm and dtspemon of bght. Imageo 
fanned "" refraotlou at the surface of water Lenoeo. 
Sunple mlCl'08OOp8. Te.lescopeB and ~ pI.... The """. 
tent Camem obBOlll'lL Steroosoop.. Elomento of donble 
refraotlon and of polar!satwn of b,;ht. JI/llt prtDIDpla of 
.pectrnm anaJyma. Rambows and'balOl. 

The leaBon.o to be devoted alternately to apenmental 
demo_ODS and exphnatrons of genero.l pnnOlpleo, and 
to ilIuatretlve _ on, and dednotlonl trOm, these. 

MATHEMATICAL CLAS8ES..-PsoGaA .... 
or Woa .. . 

G .......... Y. 

CLA ... IV .-B""r .. ,...as. 
In Tentlr-P,11Che6l Georttmy. 

llueh 001l81;ru0t10ns .. _ ~ to work out the 
tmnted programme E~ mvolvmg the leadtng pm
,,_ for hom ... or!<. _ drawn to soa.1e, ..., 

Three day. a week for the flJOt half tenD, two day •• week 
for the second half term, .. ben thlI cia. mIIIf begin. 



Pur, G"""""Y. 
(a.) Elementa.y notloua. Straight bn... Angles.' Pro

pertl .. of trumgleo (Wnght's Plano Geometry, §§ 1--39). 
2nd Tenn.-Practseal Geomdryf Ono do.y " week. 
(6), Perpsndurulars and obhquos; equably of trlangl .. ; 

para\lel bnes; polygons; 'and OBJJY _ pp. 12, 22, 
30 39 (Wnght, §§ 40-80) Two days" week. 

3rd Term.-Practacal G"""""Y.- OhlJ day .. week;- • 

Pa,..G.-",. 
(c.) Para\le1ograma; .. nstrucIlon of trumgl .. from I!'ven 

data, and other e1emenlal'y problems, and ex_ (Wnght, 
tt 81-86 126-134, or 138) Two days" week. 

CLASS IV.~Uppaa. 

Practscal Geomd7'y. One day a '"'"' 
P ..... Geometry. 

tst Term (6), runmng over (a) &gam. 

2nd Term (0) 
3rd Term (d) -E9.Ulvaienoe ofrectabnes1 figures twnght 

§t 272--301, 807--311), WIth ""_. P1s~0 mOll811l'&tlon. 

CLASS V.-LowaB, 
Prachcal 6""""""Y One day a week. 

Pure6""""""Y 
1st Term (e) 
2nd Term (d). 

3rd Term (e).-Properlles of the mrclo (Wnght, §§ 87-
125,130-146,302--306; and exermses). Planemowruratlon. 

CLA •• V. 
• I t \ 

Prachcal Geometry One day a WIiek. 
Pure G ..... try. 
1st Term (d) 
2nd Term (e).' " I 

3rd Term (f)-Ratto and proportIon. Metma\ pro
pertt .. of trlangl.. and mel.. Constroction of prop .. -
tlonais (Wnght, §§ 147-181, 201-224; and "" ....... ). 
Plane mensumtloll. 

CL .... V.-UPPBR 
Prachcal G"""""Y. One day" week durmg fust term., 

Par. G"""""Y. ' 
1st Term (e) 

2nd Term (I) , 
3rd Term (0) -Properties of III1llilar figures. Regular 

polygona and thOll areas. Area of CIrCle. Ctrcular seeton 
and Olroular s"l!'Denta (Wnght, §§ 182-200, 2'26-271, 312 
to end). Plsne mensuration., , 

CL .. SS VI 
lstT ...... (f) , 

I 

2nd Term (0). 
3rd Term -Elementa of sohd geometry. Sphere. cone, 

and !'1hndet ( ... Roueht, hvres v and vu.), Mensuration 
of aoltds I , 

••• Two perloiis In e,ch month shaD be gtveo 10 the 801uhon 
of 8.XDl:OlBeM WIth thll olau. The ueJ:CU1e8 .to be worked out at 
homo !?' the class from 80IIIlt notes and shown at the next 
sucoeediug geomeIry lessoIL I ' 

S,llabus of Work III Geometry. I 

Fourth (llegtnnors) P.P.(a) P,(6) P,(e) 

.. (Upper) r,(6) P,(c) P,(rl) 

llIfth(Lower) P,(c) P,(rl) P,(o) 

P,(<I) P,(.) P,W 

u (Upper) P,(.) L,(f) T,(g) 

Bath - L,(f) T,(g) T,S 

.. (Upper). 

Plane Men8U1'atlon should be oommenoed WIth e\asees 
readmg Wnght (d), and be contInued m the1ugher dlVl8101Ui 
.. ill_ve of the subject matter of tbe fmt-book. 

p. stands for "Prtwttcal Geometry three iam .. a week. 

, (a) Wnght, §§ 1-39' 
(~ " 40-80. --le '" 81-86, 126-134, or 138. 

.. 272--301, 307--311.' • 
(e) .. 87-125,136-146,302--306 
(f) " 147-181, 201-224 
(g) .. 182-200, 226-271, 312 to end 
L .. T, stand for LoganUuns and Tngonometry, each one 

dayaweek. 
S stands f<ll SohctGeometry, .. aboVlf.. 

ALGBB"&' 

Syllabus of Work m Algebra. 

CLAss. list Term. I 2nd Tenn.1 8rd Tenn 

lIeguuung Fourth -

Upper)l'ourih , I • 

Lower FIfth 
I 11, 

FIfth 

Upper FIfth -
'11 • 

Sa:th -
UpperSuttIJ 

, I 

to c' 

:V c' 

e' d' d' 

.i .8 : f 

I' g 

A .1 A 

, Cal Elementa, lirat fOUl rut .. , With use of I brack';', 
8lmple equatloua of one nnknOWD quantity, and OBJJY 
problems. \ 

(6) Resolution mto factors, G.CM.;-L.CM'. sunple 
equations of one and two nnknown quantltleB ; OBJJY 
problems. I I ,I , 

(c) FractlonB (easy); sunple equations of two and tbroe 
unknowns, square and cube yoot -

(d) Fractloua (!ugh .. ), evolution; quadratle eqnstlQns 
of one unknown, and _., problems I progreS"ODs. 

(e) Sunultanoous equations tnv'!.IV!!'g quadratics; ratio, 
,proportion, vanatlon. I.. . \ 

(f) Notation; Burda and mdI ... 
(g) Interest (Without and WIth the uee of logantbnuo 

tabl .. ); annmtles, mdetermlnate eqnstlon8. 
(A) Permutattons and oomhlD8t1on.; bmomllli thoo";m 

for pOSItive mtegra1 ""'ponent 
. (.1 8lno,?,lai theorem, (In Ita generahty) I multlnonual 

theorem; Homer'. method of Holvmg equattons and 
_groota. 

, (k) PlIiott .. m all tho ru\es ' 
N B -A letter accented thua (b'J is mtended to IIlcluda 

praclace m the et\l'her rules. -

---ll 

,ApPLI&D> MA'l'RJlllIATICS. 

1st Term.-Mathemattcai proofs of the pl'lllctpl.. of 
elemenlal'y stattcs and urufonnly acoelemted rectIhnesr 

• movement Examples and problems. 
2nd TOI'lll.-Hydrostattcs and pnel1ll1&tlcs, .. treated by 

elementtuy mathematics, With exumpleo and problems. 
llepetttton of, and advauoed ""' ............ the WOlk of Is1i 
Term. 

3rd Term.-Geometnes1optlcs. Stotles1frtctlon. Couples 
and eqUlhbnum of oo-planar forces genereJly. Guldin's 
tho....... Impaot and oolllBlon.. Centnfugal foroe. Pro
i-lea. RoCttlmear Vlbrattons. Sunple i"'IIduium. 
D' A1embelt'a prmlllp!e, wnh easy apphcattons. Problema, 

Y2 



UNIVBRSITY COLLBGB SCBOOL.-MoRNING TIIlB TAB LB. -
!obchaelmas Term, 1872. 

~ 

L 

I 
II. 

I 
IlL IV IV. 

(How. WBD .. Pm) IT."... TIm.., I!J.T) 
PlIIUoD I ~~ I Boom. I I _0101 ... No 01 I Boom. _ofOlau. I No of Boom. _orOlau _otOlau. No. of Boom. _orOlau. No. or Boom. Bo,fl. B..., Boya. B..., 

r ' '- e .. 18 X -- X. 

~ 
86. 7 l1i , 18 0 -"- 18 _t 1. L. 

ot. , .. lIi! So - 8. 
10 D -+- D , •. III 0 --- 0 

8. 10 Y -+- Y Y i 3& 18 Y. -a. IG H. - 0 
H. Upper I .. 10 ~ -+ H .... 

LAtIJlOUeaB.· 8 .. 19 I -+- J - I 
U 19 G -+- G .... G 

10 10 G. - G S Od. IS 0 - 0- - 0 
UpPGl'lG. II J -+- I 121 
Upper 1& 18 L. ... L • 

1 .. III P. --- P - P. 0 
1&. 118 P ... P -' • 1 •• 19 B ... B 

:!: Id. II 0 -+- 0 
1 .. .., Y [; 

!21 
>i 

r ' s ' 19 R. 3 
I' Up1Jel' Ii 0. 18 0 0 

GlIIIlIIIau .... 

'Eo. 
UpperU 18 L . ' 10 H ;; 
Lo'W8l'IS" 19 X 

IS 8. 06. 19 D ... 
>i 

r------- C-' ~ 

po. 8 .. W ~ 

i. 
So. 18 U n. x; z So. 18 T ... 

18 06. 118 T ... 10 I .d. 18 J. 0 ... 10 S6 10 ~ Sa. n T 8d. 18 T 8 .. 18 W. ~ """",,,au_ Sf 118 
Q. q: 'l'" ' 18 I III. 17 W ... 10 U 'ei. 10 .... 

~ Lower ... 10 T. 
U. , 11 11 U. .. W 

1. n L lei. II> 11 - U. 
H. 80 Q 

r : Upper., 11 H • 17 H 
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APl'ENDIlt "f0 BIltTH 'BEl'ORT 171 

The mode of oJamf\catiOll adopted 1ft Umvemty College 
Sohool IB e"Plamed In the .. Spectal Prospeotus." of winch 
a copy 18 .. nt hONWlth. ' 

It will b. IIOOJl that _h boy has Ius own programme of 
work, wbtch, subject to the law of permutations, ,. not 
D ......... l1y Identwal WIth thet of any other boy. 

The 1'OV18l0D of all .lsa ... by promotloD or degradatloD 
at tho end of tho sos .. on 11 uDlversoi Each step, however, 
must be earned, that 11, a boy must satisfy Ius master that 
he ... n and will follow tho work of tho rank of the clao. to 
wh'ch he 11 advenoed. 

IndlVldual 0.... of promotion and degradation are of 
oImost dally ocourrenoe throughout tho y...... In tutllre It 
18 mtend.d tbat DO .hauge shall be made durmg tho 1ast 
month of each term, but tnlB will be the only lIm.tatlon to 
the praotJoe of ad h"'I""'I'OV18Jon 

The advantage. of the .,.stem ..... dwelt up.n by the 
"School ColDlDlttee" of the Counml of the College m 
the .. recent report (~. aocompanymg extract). 

The drawback ...... Jilustrated by a paosagefrom Professor 
Key'l I'Oport to the Counml for the year 1863. (Extract 
appended.) 

The School Honour L18t, DOW prmtlng In a new form 
1ately adopted by the Counml, Will .how the exaet pre>
gramme of work of eoch boy attendmg the sOlOnoe elsa ... , 
and btl degree of profunency m each subject of study. 
'l'hIS IB the n ....... t approach thet can be made towa.rde 
answerlDg the COmm18810ners' questlona. 

It must b. born. m mmd that tho school IS not mtend.d 
for boY' above tha age of from 16 M 17, 

EXTRAOT from the Report of tho School CommIttee, 
adopted by tho Counml, Dac 7, 1872. 

Th. COJDlDltt.e b.heve that tlus excell.nt state of tlnn,. 
I. to • eonltd_ble extent attnbutable to the syatem whIch 
pl'OV8lla m the sohool of frequently ren.lDg the .lsa.rll ..... 
tlon of the pupu. 1ft all the eubJoot. of study, .0 that a boy 
i. not, 88 in many pubbo Bohool., kept for a :lODg tune m 
any olsa. wbleh I ... ther too high or too low for Ium, but 
may at any tlmo h. r.mov.d !'rom • 01 ..... lnoh ""Pen.nco 
haa .hown I. not BUltable for hun to one adapted aI clo.ely 
... po ... ble to In. aetual .e'lUtrOmonta. In th,s _y the 
oppo.,t. &VJIa of d •• hea.rtomng a bOf Dr of makmg Inm 
..... 1 ........ equally aVOIded, and h,. mtorest in every pm 
of Ius work I. oonstantly mamtamed. -

EXTRACT from Profe •• or Key'B Report. 
Th. problem of putting all the var'ous olasa .. together 

I. one exce.dlngly mtrlcate, and oImost of • mathematical 
ch_. BO that one head .Iono can au ..... tully wark .t 
out, and that ouly when left to unmterrnpt.d qUIet. 
Thll WIll ... tly b. underatoocl when It 1B recollected that a 
!!Iven boy may h,.ve mad. luch ddl:erent progre •• m Ius 
.evorol cl..... that It may be expedl.nt, If poaa,ble, to 
plac. Ium m elsa... altogether Incongruou. for all Ius 
studl •• of mathomatJoa, Latin, Gtoek, French, cte. 
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1'12 ROYAL COMMISSION ON SClENTIPIO IliIBTRUO'rION. BTa.: 

UNIVERSfrY COLLEGE ..... O::oJDON. 
SCHOOL 

UNbEB TUB GOVERNMENT 01' TUa CoUNCIL O. TH. 
COLLBGa. 

SPBCI4L PROSPBCTUS. 

The object of tho" .p .... )prospectu .... aa m'tmgullhed 
from tho" general pro.p .. tn ...... to afford more detaded 
UlformatJon to the parent. of boys a/roady .,.,.,..d In the 
sebool 

The p&l'llgl'&ph. to wluch • I. prefixed oocnr JD the gen&o 
.aI pro.pectus hkeWlse 

'l'ho information that follow. 18 Intended to enable p ... 
ronts to gauge more ..... r."ely the att&lnments of the .. 
boy., to watch thOlr progross, and to gIve mstructlon. In 
due tn:n~ IS the Beason approaches for DommenCIng Dew 
.ub]e.."to. 

ExplanatIon. are ((Iven WIth rega1'd -to tho et&ltdard 
coune of .tudl" and sequence of subJector; the mode ot 
c1ustiicatlon, condlttoDa of promOQOD, nomenclature of 
C16S8e8, and quahficatlonl for admission mto beglUDlng 
elao .... the reqwremento ID respect of bome preparabon· 
and the regulatIons relabve to sehool books and dIDn': 
tIckets. 

PROGRAMMa o. THB NORMAL WORE. or Boys J:N TRB 
UPPBR SCHOOL. 

BESlIOB' =Year. 

Normal ~ or Popu. 

8 
8 
8 
8 
8 
8 
8 
3 
S 
3 

, , , 
• • • • • • • , 
• • 

• • 8 
8 
8 
8 • 
8 • 8 • • • • • • 

• 6 
6 
6 
6 
8 • 
8 
8 
6 
8 

• Boys are adnntted to the upper school at any age under 
is, If on ex.mIDatlon found compe ... nt to enter Appbca
tlOn. for adm .... on after that age are cOD8ldered on theIr 
menta 

.. A boy entenng the up,er school at the age of 10 WIll. 
. wlth ordinary Indus~J uuder favourable ClI'Cllmatances, 
have gone regularly througr the entire cumculum of tbe 
Icbool by the end of the ._on ID whIch be completes hlB 
sIXteenth year, and ought tbeM to be quaWied to J>&88 the 
matnenlatlon ex.mm.bon of the U DIVersIty of London 
and GO enter as a student of the college. • 

MODB 0. CLA88IPICATlOH. 

There IB no formal d'VlBlon of tbe .chool into classical 
and modern departments. 

Boy" are .xammOli at entl'J" and cI....med. Wlth a view 
to thOlr requIrements. in each subJect Bep&r&tely aocordlDg 
to md'Vldual profiCIency. Thua the aame boy may b. 
claa,Oli htgh In one snbJect and low m another. 

.. Parents are allowed to select the oubJOetB In whIch 
tbell .on. .... to be m.trueted, ao .. ell subaequently .. at 
entry. It; 18 e8slntlal. however, m the fonner CllSe, that 
thell' WlBnes should be made known bifure or. at lateet, 
ta the .......... _ of the ..... on or term when begtnDlDg 
classes are formed. 'l'he head DI88tar. moreover, reserves 
the right of veto 

at ~==Z:g =~ are fOlDledaa!lllJ1lD'Od 
Boys who pnrpo .. prep .... ng for the matnculatum exa

minatIon of the Umy .... ty of London ahould gIft notIce 
of th_ mtentIon .. early .. po&8IDIe. 

Any subject""" be 0JDdted at the dIIc2etlon of p ....... ta, 
provided that the IiIbag up of tbe full penod of the echool 
hOlll'8 .. not thereby prevented. 

The ,OB8Iblbty of taking up the whole of the subJect 
oontaJned m the cumculum I8 of oonroe oubJect to the 
lmutal:aon of achool-honn 

Tbe number of oubJeeto laught in tbe Jnmor claaaes I8 
lmuted Wlth the up .... PUlP'" of preventing dJ$rac:UeD. 

The lIrot day or two at tbe beguml"" of the _on 
wluch oommenoea WIth tho M.ch .. lmaa term, .... n""'= 
aardy apent almost entlrel,. In the buslD_ of cl ... dloatlon 
:rh. ablence' of boy. at that tune ... ooriOUI d"*"men\ ..; 
tbe whole .chool 

At that tun. eacb c1aaa below the Ilstlr adVlln0e8 .. atop 
Boys who ..... reported by \hell' cI ... m .. _ .. ntrt 

baVlng mad. IUfIi .. ent progress dunn/( the foregOlnll 
..... on, I ... theIr promotIon and repeat the work of the 
PreVJoua year. 

On the other hand. It .. nol unu.uol fo. boys of .upmor 
age. mdu.try, or alnbty to be allowed to oklp a claaa Not 
unfrequently, m euntlar easel, two ltepa IIl'O taken, at 
mtervsis, In the .. 0_ of. BlDg)' ..... OD. 

Boys who have already gone through thl ormnary mth 
cIas .... and who rem&lU In the .chool for another ,.... 
either oontlDue In the ome c181lel or are formed 10~ 
supOrior clus... dlBtIDgn .. hed .. .. upper" •• zth Th, 
" upper U IlXth 11 thu. vntu.al1t a IfBventh ... eSllon ciul. 

'l'h. d .. tInetJon. of .. npper and "lower" .. applIed to 
claases below the IlXth, Imply uo ddl'erenoe of lear, but 
slmpl}, OlgnIfy that the general profiCiency 0' the el ... m 
queotJon exceed. or fallJ below tbe normal standard Th •• 
II genera11y _nted for by the tIm. of tho on8"oal 
formatIon of the o\asa, accordmg .. It dates from the 
beglDDlIlI! of a ... Blon or from .ome later term. 

Where there are .... eral clJ_ of tb • ."",It' denomin ... 
tIon m on,' subject, the letters A. B. C. are added for 
chstJnctJon •• ak. No prICmty of rank .. implIed. 

The average number of boys ID •• 1&0. II about JIO. 
Lalm -It 18 eonBldered an advantage in th ..... of boys 

under II yean of age not to have commenood LatIn b.fore 
entermg the •• hool. 

Greek -Boys below the tlQrd .1 ... of LatIn are not 
allowed to. b~n Greek. In regard to takmg up thu 
subject the IDlt",tIV' reoto WIth 'parents 

Germtm.-Boys below the thud cia .. of EnglIsh and tb. 
tlurd el ... of anthmctJ. are not allowed to be~ German. 
In regard to tskmg np tb .. IUbJect a.lso the IDltIOtIve reatI 
WIth p ..... nts 
H.brtto~Thero is no jim_d bm.t of age for begtnnlng 

th .. subject. Boy. are receJved at vanou. ag .. and i1egraeo 
of profiClerlC1, accordmg to """wnstsn .... 

EIJf'/g Eng""h -Boy. Wlahmg to compets for the annual 
pn.e offered to tha .. hool by the Early Engh.h Text 
Samety for profiCIency In tb,. subject are formed Into a 
voluntary cI ... , meetIng out of cmhnary .. hool-hours. 

Mathemancl -Boys who have I'e&Cbed the fomh c1&o. 
of antlunetle (below whIch standard they are Ihoqualdled) 
ere expected to begin DlBlbeJD&tJca. unl... tbe.. parents 
obJect 

Apphed MatkemakCl -It is advllable to re ..... e thiJ 
subject, where practJcable, for tho seventh "'81on. 

fJ/&nnulrg, Ckemocal PAy ... , -Boy. who nave roached 
the fifth. cl... of ..... tlunctJc (below wb.ch standard th.,. 
are dlBqualdled) are 8X)lected to beg.n th ... sub]eeto, nnl ... 
theIr parente object. It .. , bowever. eoaentIaf that th.,. 
.hould JOIn the cI ..... from the tIme of theIr formatIon. 
and !Iue will generally be at the begtnnJDg of th. M •• baeImu 
Term. 

PractJcal cheDDBtry is an e .. entJal ~&rt of the second 
year'. BClence eoun. m CODJUDctIon Wlth theoretIcal che
IDlstry. In exceptIonal caaeo oDly, .. where a boy II p ..... 
p&l'lng for matnculatJOD, are mOlDbers of the juuJOr or 
':first year's c1aaa allowed to attsnd the pr1ICtJcaI c\aaa. 

Book-keepmg IS taught where dOlU'ed, In a ~ 
courae. to boy. anl1Imentiyadvanced In antbmel!c 
are reqwred to be qnahfied for a IIftb or, at loweot. • fonrt 
claaa In that BUbject. The boot time (or commenomg book. 
keepmg 18 at the hegmnmg of tho hlBt oomp1ete semon of 
a boT. attendance at the aehooL 

Wnting may be continued when n.......,., later than 
the fonrth ..... on, even OUl'IDg, ordmary acbooJ.boun. 
There II hkewI8e an extra wntJag clus on the Wedneadar 
afternoon, OPeD to boys ",ho .... unable to attend at other 
hours. or who reqDIlO IIJ>I'CIl'l attentIon ID thIs subjeot. 
Dr'"""'9'~Drawmg u treated ... to 1IODJ8 ooten., lID 

essentIal part of edncatJon. The general ~ of teoch!ng 
I8 ammged to meet. 10 far .. P."""'!cable, *be reqmrements 
of bus,n ... and pror..wnal iii.. There -1JlOCIa\ c\asaq 
for mstru_.n mechomca\ dmwmg PromotJolJ In the 
dmwmg _ ia not oonlinOli to any ptJri1cular ........ 
A boy who produ ... a good m-mg, provuled Ius oonduet 
in the dmwmg clus jP, ... ~D eIoo. I8 advanced 
WJtbont deJA,. to the highest c1asa he II Ill; for. 

..:=~ _ be oommeuced at any age 

WhiIat most of the &bovl! Ng1IIatunu rest on prnrciple, 
oome have regard oul,. to tbe general _Yemen.. of 
cIauJJicatJon. 



.APPENDIX TO SIXTH REPORT; li3 

HOM .. PIlBPA .... T10".· 

With" few elC"ptlons (clueD,. IrIthmetlC and &1gelrra 
clas.... and lOme flr.weeslon clas ... m English subjects) 
every ocbool clas. demand. " cert&m &mount of prep_,on 
out of scbool·bonn 

* A boy 18 expected to g,ve to the home p"p&lI>tlon of 
hi. lessons about two hoUl'S on an average evtsry eveumg. 
'l'be time WIll of couroe vary With the age of the boy. 
Below 12. an bour WIll generally be suJliClent; above 15. 
more than two bours ma.r be required. Where a much 
shorte. or a ron.plonger time tluui the average 18 actually 
bestowed, parents are earnestly recommended to consult 
Wltb the head maste. upon the subject Preparatlon out 
of school-hou.. on the school pram.... 's wbolly d ... 
couraged, except m tbe case of boys of undoubted mdustry. 
CopYIng exerCl8e8 rende .. both lIl.er and _vor hable to 
P' e punl8hment. 

It 18 unpOBBlbl.80 to dl8tnbute " boy's tlme as to equa
h.e absolutely the nominal amount of work to be prepared 
for the follOWIng day LesIOns WIll necessardy be more 
numerous on some Dlghts than OD otbeJ'8, But. as It 18 
always p0881ble to foresee tb. extra pressure, boys should 
learn to make .... vlSlon accordlDgly. Many of the lessons 
follow m regular sequence, and are fixed m quantlty: 00 

~~~t: :;{ ':b;.,h~~:::.t;:!~::'ker mghfa 10m. 

It IB of the highest unportance that parente should 
faDllllDJ'lZ8 themselves Wltb the mode lD which thell' SODS' 
t'me at Bchool IS dlStnbuted, and 80 With the preclBO sub
jects of th. le"oDB wlueb bave to be pre'lared at home 
each everung; and that, WIth the Vlew 0 provldmg an 
additional mcenllv. to steady mdustry, they should oheerve 
from day to day the actual numbers from wlueh the 
n av~ place" In each class, 81 l'8COI'ded In the monthly 
report, 11 deduced '1'huo lDformatlon 18 8llpphed by th. 
.. number regl8tsr," winch each boy 18 reqwred to keep. 
A careful examination and compansoa. of the monthly re
p-"rta WIll powerfully oonduce to the B&me end, .. pecuilly 
if accompanied b.f 80me epd. acknowledgment or reward 
nSID.g Ul proportlon to thell' excellence .Reports conwn
mg throughout under th. headmgs of .. Diligen .. " and 
~c Conduct .. ' (" Progress ,. Dot lDcluded), the lughest sym_ 
bol, VII U 1 " (= U Very Good "), are known as U Perfect 
Reporta," and a record 18 preoerved of boys obtammg 
them 

Boya ..... preoumed to have fullf prepared th.... home 
work, unles8 proVided With an excuse 

adt!w "::~~~:tl~h~'::'=~d :.!h!,!::'::: 
form of excuse. In. the case of brothers,,, separate oard 
ahouid b. furDlBhed to each boy 

All excuses must b. coUDte.Btgned by tb. VI .... maoW, 
and paronts are d .. lIOd to grant them &8 sparmgly &8 
p08Blble. 

SCHOOL 13oolts. 

New book. are furruabed at tb. school, &8 required, to 
those boys wb ... paronfa deme It, much I ... of tun. and 
lDII!undenlandltlll being thereby aVOIded It,. d .. lf&ble 
that all book. uBed al the ocbool, whether lB8Ued there or 
110t, should be marked With the .choo! atamp. Boys DUS. 
la)'lDg booka or IlBedml! to hav. booko bound, can be tem· 
poranly lupphed WIth Bubatltutea from the "loan hbrary D 

No second copy of .. book 18 wued WithOUt .. Wl'Itten 
w ...... nt from patenta. -

Dn'NaB TlcKaTs. 

Boys Wl8hlDg to dme at the Ichool are required to pro
Vide Ihemselvee With dmner IIckato Th... \Icketo .... 
lupphed n between houn II In room L, on prepayment 
only 

'l'lck.ts .... Issued .,ther Oln!!ly or III abeets of twenty. 
ton, or live, By bUYIng them In Iheets, reqwnng thea 
production at home, and mlbalhnll them, paronto may 
... ore th ... lana agam.t all tempto.lJon 10 IlU8&ppl1 th. 
money IflveR for pa)'lDent. 

To p .... nt the &ale or Inn.r.renoe of tt.keto from one 
hoy to anotIler, the D&U1e of ~o boy In whose favour th.,. 
.,.., lMUed m\lBt be maertsd In ... oli ticket; '" tho tun. of a.1n..,.,. The tlcketo are er&mm.d dlll'lllg droner by tho pl'08ldmg 1DIIl_ 

Ullused ticketowill betaken hack, on theWl'ltten request 
of parenta, at a dl8count of twopence a sheet or part of ". 
sheet 

Boys unproVided With money may borrow from the Vice
maste. to the extellt of tb. pme of a 8lIIgie ticket 

A s'pecunen sheet of II HonQur LISt IJ IS gLven on the 
followmg page. 

USB 01' TBB TABLBfI 

The Tabl .. abow, term by term, fen. each boy -
(1 ) lhs subjects of study, and the rank of hi. several 

classes . 
(2 ) The manner in winch he acqwtted honaeif at the. 

exammatlDns beld at the clo.e of the term, &0 OVldenced by 
the number and degree of hlB honourable menllous • 

(3) The numbe,. of exceplJonally good monthly reporta 
obtained by hun dUl'lDg the term 

(I.) Rank .tCla ..... 

The rauk of cl ..... rang.. from lower first, first, uppe. 
fint (expr .... d m the tabl .. by I, I, ~), up to lower suth, 
suth. npper 81Xth (expressed 10 tbe tabl .. by 6, 6, .). 

It will be observed that III the case ofcert&m BUbJects tho 
rank of elasaea 18 not speCIfied In such lD8ta.ncea the 
el ...... are either of .RfHJNabl. rank or of """dim!. _k. 
To the former ca!ego.,. belong the folloWing ,-8 "pphed 
matbematlcs, 6 natural phd080phy; 5 chemical pliySlcs; 
6 astronomy, 5. Greenan luetory (ranked &8 alXth for sIXth 
La\1o boys only) Examples of the 1&_ are somalsmence, 
book.keeplDg, and Wl'Itmg , 

The symbol-IS employed to lOw ... te atteJtdtmee at a 
cia., where thIS fact would not othel'WlBe a-epea.r, as, for 
for example, UDder the headmgs of natural philosophy and 
Wl'Itlng, and In the foot notes. 

The rank of each boy's elass.. van.. IlOCOl'drog to hm 
prohCleney m huo several subjects of study. 

OWing to the pocnlianty of classUicalJOD mdlcated, a 
boy'. general slandmg m the school", not obvtoua at Bigh~ 
'1'0 define tlus, th. arrangement by so-called "forms" '" 
mtroduced. , ' 

The U form " or mea" poaltJon of each boy 18 determmed 
by calou1atmg the average rank of all hm class ... 

(2.) HInJOUrahl. Ment""" 

Honolll8.ble lJIentloD8 or " commendations" are of three 
degrees, VlZ. __ t' commended.." "hlghly Commended," 
.. very lughly commellded" (expreesed m the tabl .. by 
o.B.V) 

The .. commendallon" awarded to the first boy m the 
exammatlon of an~ class, whether c. B, or v, 18 pnnted m 
larger type, tbus, C, H. V -

In Some 8llbJocto all claases of th. same rank aYe com. 
blUed for f:XauuDet;lon. The U commend&QOD JJ gamed by 
the first boy m BUch aggregate exanunatmna 18 chstiIlglllBheiI. 
by1arger and heaVIer type, thwo, c, S, " 

Absenoe from examm&tlona 18 denoted by the Bymbol&. 
and t, denottog respectlvely """"11, absellt" and "par. 
ha/IV absent" 

Standmg m the .. term " column, th_ symbol& apply to 
the exammatlona as a wbole, elaewhtue, the ftfereuoe 11 
I,nuted to slDgle spOClfled OX&lDIIl&lJona 

Ab ..... from 8lDgle ex&IIW)&\Iona .. then only indicated 
when commandatlon. would m all probability 'have been 
earned. 

• ratber than t ill employed m the ..... of boys aboellt 

::..~ ::'::=~D& except th ... m wIuch th.,. 

(3) MORJIol, &porto. 

In the 1ast two oolllll1D8 of the fables .... reooeded th. 
Dumber of .. perf""''' ... parIS and th. Dumber of "prmnme" 
"'porta wlucb a boy bee oblamed durmg the oerm.. For 
...,b "'"" three reparlS are glven. -

Monthly reparlSnt&lmng throughout, and .. th. 
beadmgs of .. eo " and .. chbgenoe," the hlgheot 
symbol. VlB., "1 n good." are known .. U perfec\ n 
reporla. ThOlO wij i'bu' for the )Iresenoe of a IOIlgle 
.. 2" ='" Good." ,!~~a haVB been If ~" ue teCOg ... 
lUlled .. a prosune '\IhporU. 

z 



SPBCIM8" SBBBT 01/ "HONOUR LIST" 

d r J 'I, 5, 4, 5J IS, enote ow ... Futt Cl L .... ow ... S 00011 , O. c, H, v,= ommen , d Claat &; C dod IbghJ 1commen e • err ddV lugh dd IYClOmmen e • 
1,2,3,4, 5, 6. denote Fir.t CIa •• , Second Cl .... , Tlurd Class, &c. C, H, V=D,tto, 4Bilfurther," Futt Boy In m. Clas.!' 
a, :I, ., I., II, ., denote Upp ... First CI .. s, Upper Second "",,,s, &0. 0, ., v=D,tto, ditto, Mill forth... stl1l, "Firat In the Aggregate 
- denotes .. attended Clao. I * aenotsB .. "'holly absent from Examin&- Exammatlon.;' 

hon I" t denotes .. parhDl1y absent -
0Janic0. lIodem~ Risto", Nalulal_ 

:ara __ 

No. '" JIeporto. NAME. 

J J roRJ! N.B -The IIIlllll numeral. refer to the foot- TBEM 

I 1 J 
j BD'~ 

I I 
it 

f 1,5·1 j I E I I J I I r:.~'f ~~lJ tP~1h': ,gbi::fSu~ ~ ~- 1 ~ J ~ J i ill J ~ I .§ , . ... 
.l! (110m) (AIIII) .. ~ 10 

J Abrahams, AJlhur - - · Lent'" - r r 1 1 I I I - 1 

I 
8 AIm" Chari •• - - - M.ch - II 8 " 4 4 " 4 a 0 -

Lent - " » 0 " .. ". . " - " " -. Sum. · N .. B .. .. .. " .. " -

1 
~ AIODIlder, J08l&B I . · . - M.ch. · 5 a " 3 0 6 II 

" R 5 a S - • • G-
Lent · .. 4 .. 5 

" " " " - " " " Sum. - " .. 0 .. a .. R .. .. " " - " .. " 
5 A11ha ... 'l'beodOl' Fnedl'lch' • · M,ch · • • 0 5 " • " " B • a " R " Ii Ii Ii C .,. , 

Lent - "B ,. B 
" 

.. .. " .. ,. 0 
" a " B .. 0 " " 

B 8 
Sum. - .. .. R " .. " v "V " c " B "V .. " " a " 8 

-S And ....... , Boben' - - , - Mlob. · 5 • " 0 •• s 0 • - - 6 6 5 0 
Lent · ,,0 " a " 0 • .. R " - - " " 0 " B Sum. · » " B .. V · .,. "V .. - - .. " " 0 6 v 

I Da'VidBon, S. - - - - Mloh. · a v I V " V 
, 0 " 0 " 0 J V B II 

Lent · "V » V "V "V .. v " v "v B 8 
Sum. · "V " " "v .. B " C 

" " "v Cl 8 . 
'5 JOlUIID8I, A. 0 • - · - Sum - 6 " Ii v 5 " 3 V Ii V " 6 ~ 5 B 5" • B ." 5" 0 8 0 8 

• Klkuohi, ]). y. · - · Mich. · .V 3 V 5 .. B a V " V 5 V V 8 0 80 6 V a 
Lent · " V • ,. " " V • "V "V V ., .. .. H "V 3 
Sum - "V » " "V V " .. "V .. V V " B .. " "V II Y 8 

• Morle)" B. :r.' · · · Mlch · 6 u 6 0 6 0 V 6 II &V '6 V .V .V 8V a 
Lent - .. B " 0 • B " V "V "V "V "V !t 
Sum. · " V p B 

" 
B "V " V "V "V "V a 

S Oaler,B. 8.' - · · · Miob. · BV • .V S B · .. IB IV B .,. 4 B" Ii 8 
Lent - "V "V ,. V "V "B ,,-V " V V 

" .. 0 " • Sum. - • V .V "V " V " 
c " V "V V .. " c .. 0

1 
I 

- ,- - ~ ...... ,ji""l!...t:~ .. .Y, _ 'M'td""n.... w_ 



--~. 
~ I B_ ill the aehooI cIsaoJfied1-imo upper. 

unddJe, and ""-. each ~~ hang ouhdJVlded. 
The prmetp\e of ela&rliamoo '" UIUlmm, ~bU IS, th .... IJt 
DO cWrereat onangemem of "'-- fat drlfezmt mbJecIa; 
bas _h boy IJt J>I-d -.bug to bI8 fI"Il"lI'llitn_ and 
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bill msrka, 111 all the mlJjecta taughli, determine bI8 posmOD 

• in bI8 fonn. 

Quat;.,. 2 Is BCreDce a ...........,. part of the school 
_. or 18 ~ taught only in spemal forms at depaR
ment& 1-N.........,. for all boys m the upper and Dllddls 
schoo1s. 

Qwmms 3 Copy of _ table.-U., upper school; M., 
midrlleschooL 

I - I 1st Hoar. I lad H..... I 8Id Hom. I 4th Hour. I 5th Boor. I ~ Boar. 

~ - - :} ·{=--1 '-{ Maihemabes - GTeek or Ger- Botauy 

Senpture lIIuoie _ man. 
GTeek ... Ger- CbeoPstry - -. II1&II. 

~y U. Ka_- Freaeb - - Lasm - - Matbemabc8- Eoghsh- - Greek or Ger. ....... 
M. Freaeb . :r.m. - - Ilechamco - G_orGer- LaIlIl - . Engbalt. ....... 

W_y . U. PInoetIeal C\J&. l'nebeal Che- Scnpture. 

M. 
......,. 

Lasm - -
......,. 

Lasm - - Latm. . 
ThmIday - U. Lasm_Greek :11..-- G_orGer- EugImh- - Lasm - -' llotaDy. 

Ma~-
man. 

M. Fnmeb- - Engbab. - _cs- GTeekor a..... CbeoPstry. 
I maD. 

Fnla1 . - U. -- Lasm - .} H ..... .{ lAtin I_ . CbeoPstry -~ M. GTeek or Ger-~ Ilechamco - Engbsh. -
maD. , 

s.-, - - U. Ka_- F!eMb - -

~ __ Gnek. 

M. :r.-h - -- --...... -

- 2 
- 3 

5 
.( 

- 7 
- 3 
- 2 
• l! 
_ 2 

30 

- 2 
- 4 
- 6 

- " - 6 
- 1I 
- 1I 
- 2 

- " 
30 

...... papers ill Latm, two 111 ..... ch, ODe .;'" o-k or 
Gonaaa, ODe m ..... h ___ ... d _ In EDgbah, .... doae 
111 dIe eft1IlIIgI of tho week,. ... d two houn a weolt .... takea 
t.om plaJUme for the dra_ aI-.. 

QIooof.- 6. Summary of the 101IIDber and aYOhj!e • of 
~ '"(;::.. -=II of \he _ ....... 111 lh. Nalulal 

A<htaeed~. 20 boys of abo'" 16 ,.... old. 
B<May. do. do. EieaeU..., ~. 60 boys vi abou\ 14,.... old. 
M~ do. do. 
Qon6oa 6. &iaomn of ~ Nqlllled Wore the 

""'a.of_ ................. 
The \Dwn oobool boa • weekJr IIioIoD WIth lhe hood_00 ~ _Dfic """""' maodaatoly to the 

formal stv.dy of __ 
For the __ , of the ""'dy no ather NDdWoD 

.. roquuod thaa __ ",to tile DDddJe oobooI, wIuoh 
III""",,, a ~of...u.-to decrmal """""""'_ 
of aIj!I!In to IDD.pLo eII-

I 

Qwahoa 7. Is any altemabve or chOIce of eublecla 
ofFered 1-No. • 

Wha' departments of • .,..".., are preferred 1 
.. By pszenta 1-Banug DO OpfaoD they mamtest no 

pI\lference. 
6 By the boys 1-In (act lh. moot popnlar mblecla .... 

chem,....,. and botanr But 1 beheve that tbI8 18 
due to the dpeCial en'hlllll801D dISplayed 111 teschmg 
lh_ mb.Jeeta. D~ to any mtereot; Inherent 111 lh. 
aubJ_. The moot 16Iol0na end elfeotJv. teach .. 
will make lua 0..... aubJ~ lhe moot; pop\llar. at. 
toachmlf eevoral mb.Jecta, lhe mb.J~ wluch he 
lovee best;. 

Qwmms 8. What branch of science ""';v .. moot atten
uon ID lhe school, or .. found by expenen ... to have the 
gnmeet edueatwna\ value 1-1 have DOlhmg to add to the 
....... just gJVeD. 

Qwahoa 9. Whet "'"B'hl_," USJgIled to scientdic atlam
mOllta ID detenmmng a boT" posmOD m the achoolf-We 
ha .... endeavmued to grre ""actly lhe eame valne III school 
mara to ......... malheul8lJea. and Janguapo. 
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Qrlwi6tl Ill. How .... terl-books uaed. .,. 10 book 
work .upplementaly or pteparsto1'J' to tho oral leaaon 7- • 
Almost always .upplementary A boy us.. Ius own text
book. OJ' conau1~ the larger worko in tbe Ichool library •• n 
.. d of wbat he has learnt .u Iu. last leoaon, and towlII'd. 
• ta .. produ~tlon 1n the next. 

QueslioA 13 Is the u .. of note book. encomaged (o) 
dllnng. or (6) after the Ieoson. and to wbat extent1-Note 
book. are u .. d freely dunng the 1 .... 11.. are used as 
telCt-book. afterward •• aud fOJ'm the subject 11l&tter of 
penodlcal examlDatlona. 

~at_ 14. How far are boya reqmred to prepare therr 
own appa.ra.tUEI or experIments, or to collect specunena 
during the rn1mvals between leeaon. f-Very rarely bellwOOD 
I .... n •• e:loept 1n botany In practical cheml.try. each boy 
bas b •• own apparotu. and work. Iu. own '''penmenta. but 
It •• dangerous to glVe boyo &<;!leo. to the laboratory 
WIthout the preoence of a master. 

Q""sl .... 15 Descr.be any m.thod of t.achmg .om. 
apecral bral1ch of aClenee whIch has b.en found BUoceaaful 
1ll your achool ?-A desonptlon of our bot.mool teachlDlf. 
Wlth cop1es of oW" sohedules, bat of na.tUl'al orders, &0., 181D 
the band. olth. CommIsSIoner. [See pp. - ] 

[ • .."......,.1. qf Teoch,,,!! 

~sho .. 16. What specral pronaiou (e g. laboratory. 
lecture room, observa.tory. museum, botamc garden, &c:) 
18 made for sClentdic lU.atructton, and how 18 It used r 

(Plan. and dea."ptlona of thea., WIth stapm>enta of the .. 
costllnd annual exp.nse. shoold If pOSBlble accompany tlua 
return.) 

l'I'obably the Comnna81onera WIll think that th,a questlou 
was suffiCIently answered In my former commuDlclI'tJ.on, 
[See pp..J I 

• Quesh ... 17 Number of &B81atanta and ClI1'8tora, and 
annual coat 1-Probably the ConumaolOne .. WIll thInk that 
th,a '1UeatlOU was BufliClentlr answered In my fOl'lller com-
mUlllcatlon [See pp. J 

Q ... at.... 18. What apparatus, dragrams. and specral 
fittlngs ,...e m oae1 what waa thm coat 1 and what aum IS 
...uowed y.arly for new matrumenta, and to r."lace U1ateno.ls 
uoed, &c.1-Probably the CommlS.lonera will think' that 
thIS questlon waa suflicleutly answered m my former 
commUDlCB.tJ.on 

~8hDtO 19 Is there" workohop 1 and If .0. how. and 
for what particular purpo ... IS It aaed 1-Not at preseot; 
bllt I contemplate apparatua-

(a) For turrung 
(b) For CllBtlng and modellmg 
(c ) For 1IIloroacop'cal mountlng. 

~.hDtO 20 What text-booko are lUI u .. ? rustmgulSlung 
bellwoou tho .. for the JUDIor and .emar .cl ..... 1-For 
aemors. Hudey's PhysiololO". Obver'. Botany, Lrndley'. 
Deacnptlv. Botany. Roscoe'. ChemIStry. Newth's Natural 
Phllosopby and Mechamcs. Twlsden·. Pnctlcal Meehanlcs 

Que ...... 21 To what booko of reference, other than 
<>rdlDary ochool book., have the scbolara acceaa 1-

a To earpenter'. Phyetology. Coner'. Regn. Aruma!. 
the &y Somety'a_1'ubhcatloua I many of the best 
worka on N aturo.l H.-oory 

b To Watson'. Cybele, the worko of Babmgton. Ben
tham, Balfour, Hooker, Sower-by, Moore 

e To the Mlcroscoprcal Journal, the Mlcrograplucal 
DIctionary, many old and IleW worko on tb. 
tI1lcroscope 

d. To Miller'a J!:lemellta of Chemrstry. Ganot'. Phy.lC8. 
Ludner·. Haodbooks, Harcourt and Mada.n'. 
1'ractr.ca1 Ch.lIlIBtry. 

~hDtO 22 10 there any acienfadc ~ety or club m 
conne:non 9ilth the school1 and If so, who compose It, how 
IS It worked. and what ia Ito wBuenee on the boy.l-Not 
.. t present. 

Teals qf PNJg1'e8' 

~I_ 23 How often ia the wotk teated1-There ..... 
sbOl't exaunlllltloua m the &CleIltrllc work about aoce a 
month. longer papera m the enmmatlouB at the end of 
each haIf-y..., 

<Jo<.eum 24. In what ..... yl '9 byexamwatlon of note !:::,,:,<>r by oral OJ' wntten qu_ .. ua 1-By wnttea '1_ 

TeacAenl • 
~,hDtO 26. Ie there an,. drfllClllty In proeU.lOg colD. 

petebl ecrence mastera 7-

~- 'J7. mere ..... tb. best obtained T Havo tlley 
6eeu .pecrally trauted for the work I and II so, In what d .... 
sueb trauuug consllt 7-

QuahDtO 28. What evrdenee of IIClentldo ljuahlloot1ou 
teudered by canwdatea 11 found to be of moat voIu.7-

QueshDtO 29. Can you state a"7 .. Iulta of IClen08 
teacblDg lD the ochoal T aucb u-

(0) SUcceaa, profee81onal or OtherWI". of indl\'ldual 
.. hOM. 

(b) InlIuenee upon th. l!eDero.l atndi .. and mtellectual 
hfe of the achoo1. 

Que,l,Oft 30. Are any .pecral ... ward. '" .... omagem.nta 
(0 9 exhlb,faOUB. ochol ..... rupa. or pnz .. ) open to suecesaCul 
studenta of BOlenee m the Icb001 7-1 take care that at l .... t 
oua of the school pnz .. IS !pven auuuo.lly to lomo branch 
of .... nee. but there IS no speoral .ncouragement beyond 
tIua. 

~BhOft 31. What impro ....... nto. do you tlunk. oould 
b. effected In the teacbmg of oclonce m your own IIChooll-

Firat, and by f&r the mOlt Important. tha eotabIJSbment 
of ... monee maater ·fb •• ubJect .uIl' .... by helllg put 
lntoloommmnoo, however good may be the teacben 
who .b .... It. It has been taken hlth.rto by th. 
mathematical muter and myaell; and we bave learnt. 
from olll expenence. that. of aU po!Olbl. to~ICB of edu
cation, 'menea most tu'gently re.gwree a Imgle = 
~:b::ve prof ... o~. wbatever ",d h. may rec.... om 

Se.rmdly SpeCIally conatrncted rooms aDd mnob on
Iarged apparatua. Ora Iaborato'7" of tho rough •• t • 
our museum C81e8. wluch .,. l'8pully mcreutng, have 
no ap.ma1 home; we bave ontgrown our bOlarucal 
garden. and we bave no workabop •• 

The go •• rnrng body of the ochoal ia keenly abve to onr 
wanta and eager to .upply them; bot the Immen .. expenae 
of new bulldlDgI baa lett them for tbo preseot Wlthont 
meena. and though they will probably feel juatrlied 1D 
sbortly grantIng U8 a lICleuoe maoter. 1 see no lI11IIIedrate 
pro.pect of th. otber \",provementa 1 bav •• tated 

Quut .... 32 What are the prlDcrpai ob.tacl.. to the 
teaclung of BClOUCO in your own aehOol ?-Covered b1 the 
preVlou8 answer. 

Quut .... 33. How could the Umv .... llea beat .... m 
8 .. enee-teacblng rn acbool& 'l-Moat matenally. by makmg 
a oertSIu amount of 8Clenoe compulsory III tb. mamculatwn 
and IIttle-go erlU1ll1l&nona. 

Also. Cambndge might IDelnd. BOlenee in the hat of 
subjOCts on which tb. SyudlO&te olfer to UIIDl1U8 ocboola. 

And Odord mIght .eecrlJd tho mlocbmronl rule "b,eh 
luwts lumar canwdat ... In the local examlllatoon to dve 
optlonal subJects. A candrdate tak .. up Sonpture booou .. 
he must, Glftk, Latm, aUfl m&themBt1c8, because they 
are .upposed to COllD! hIgher than anytbmg ellle ID the 
markoawarded For the fifth subject there ....... m .00enee. 
Freneh, Bnd German. and m all but. few ...... Ftench .. 
preferred to IIClenco Why .bonld not all be taken rl all 
are taught1 

QIIUI_ M. Can yon Illggeet any .... y in wbleh GOVIlI'II
ment coold _ 8Clence-teacru1lJ! in .. hoola. .., lor 
""ample, by lDapecl10n 1-For oome years to come. anld 
ecrouce 18 thoroughly establIShed, I thmk an annual GOVIIIII_ 
m.ot mapectron. WIth grantll or pPIzea of moderate nine '" 
a reward for attendance. woUld work a:ceedmglr ... 11. 
But I hope uI_ly to _ the day ",hen all boy. III all 
aehoola .Iran nndergo .. compulsory pabbe ... _ ID 
ecreuce, as m every other IllbJect taught, at Ieut once • 
y..., 

QueBhma 31i. Have you an1 other mformatlon to /l'V8, '" 
B1IJ!gestlou to make,hkelr to be helpful to tb. Coaun ... 
Blonera'l-I venta.re to encInH a paper .. luch I .... d tea 
,. ..... ago befOl'8 the Bntl8h AaooOIaI.ou. 'J'bQ paper 
brongbt upon me " great m&8B 01 """"'"POIId....,., ""d 
made me "",!wunted ... tb th. leeJmga of a nry Iarp 
number of achOOJm_ lD &Imoat nery _ tbtior_ 
mUllUlallDna ten the ...... tale, wdbngn_ to mWodllOO, 
_ abeolute rgnorance .. tD method. and ~ 
and eager d ...... for _. praehcal ,....w- , .... _ 
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recogmsed aolluwilf} I behe... that a ....u-llIIJdered 
formul&, laY'ng down the hollIS demanded by .... noe, lbe 
age when 11; abould be commenced, the lliblecte to be 
taught, tbe order m winch lber mos$ be taken, lbe text
books to be ueed, the "1'1'- n.......,., would be 1IJIID8-
dllltely adopted and IICted npon by a .. ery large Dumber of 
ochoolmaslers. 

, W. TuCl<WBLJ., 

D_ber 21, !872 Heed MaMer. 
[s... Supplementary J.trpon m p. 199] 

16. KmG'S COLLBGB ScaOOL, LoIl00Il. 

GeRerulArr""!l_ 

_ Q,out .... I. How .. \he ochoal c\aomlied 7 
(I ) A. CIasareal Department. 
(2) B. Modem Department. 
(3.) C. Pteparato.,. "" I",,,,,,, sohoal 

The followmg is lbe dutnbutlon of \he classeo .-

C'--' Brk. Modem Brk. 
Upper SIXth. • Upper_Stnh. 
Lower SJXth. • Lower SLSth 

!1~~ :~J:lle~~. 
Ckuo. , 
.J_~ 

ChIM 
IAnnIr YdIh. 
• #borrt.L 

• Lower Fifth. 
• Upper Fourth, 
• Lower Pourth. 
• Upper Remo .... 
·Li .... Remo .... 

s.u."""CIMa. 
Ccunmeocial CIaaa. 
~Se4ool. 

-Thud. 
Upper Seccmd 
Lower Seccmd. 

;.~g~:= 
Lower FU'It. 

The cIaaooa muked • attend Jectureo on 8Clence and take 
op .......... bon ......... 

~ 2. Ie 8Clence a 0.......,. pan of the .choal 
000-, .... " taagh' ouly m apec18i formo or depart-
menlIIf • 

ScJence .. a """""'"'" pan of the ochool.....--
(I ) In lbe matrumlatioa, fomtb, and remove classeo of 

lbe cIasoncai chvunon. 

(2.) In the whole of lbe Modem Department, e:<ceptmg 
the eammereml and apec18i cIaaaea. 

(3) In the Tlurd and Upper P,rst ,,\aaaea of the lower 
ochool 

(a) The Elementary PhyBJcai CIasa ill attended 
by the Pourth and Remove (A). the 
Upper and Lower Pourth. Upper and 
Lower Rem".e (Bl. theThu-dand Upper 
P1l'IIt(C). 

(b.) The Chem,C>&!. C1aaa .. attend .. 1 by the 
Motneulation CIasa {AI. and Upper and 
Middle Mathematical CIaaaeo (B). and 
by a few boy. who iom for the Practlcal 
Chenuatry 

(e.) The Ad'...., .. d PbJ8lcal Clus III Attended 
by the Pu&t, Fifth, Upper and Lower 
Fourth Matneulatlou Clasa .. (B). 

QautioA 3. Copy of tune table f 

Q ... hotI 4 il11llD1ll;'1 of boUl'S per week pven in eaeh 
olasa to ddl'erent subjects. (If playtune .. oiWad lor 
preparatlon "" prectlcaI ..... k, tIua ohonld be ahown 
•• parately) Q...- /I SIltIlIIW'Y of the number ... d avmage "Il" of 
bo .. leunmg each of tho ftI'IDUS subj'" Ol the Notural 
Setence Claaaes. 

(1) Ad,'ADced eIaes of natural phiJooophr. 
35 Morage age, 16. 

(2 ) Chem-,. 01 .... 
64. A.orage lit!" just UDdee IG. 

(J) Elementary elau mph.,.,.,., 
1611 Average IIt!". Obghtly UDder 15. 

Qoou&oo 6. AmoUnt of knowledge ""Iwred befo ... tile 
stady of 8CIeIlce 18 oommOD..,a r 

(I ) bo 1M Ekrrtaatflf7 ems. no special knowledge 18 
requned. It mclua.. ~he blllk of lbe IDlddle 
portlon of the ochool 

(2) I. 1M ~ ems., boys must bave done 
Eucbd I., 1I., and a1aebra as f'v as aunple 
equatlons. 

(3.) I. tie Rtf}""" Plysocal ChIa. boys must have done 
Euchd I., II., 1I1., and algebza as r.... .. q~ .... 

Q.mioIt 7. Ia any alternatI ... or .hoice of subJecte 
olfered t-None, ""copt m .. ..,. epec18i ..... 

'WJud; deperimenlB '" ocience ..., preferred f 
... Bypuenta1 

(I.) NatunI. pMooophy. 
(2) CheJlllatry 
(d.) PractlcaI work in the Iaboraton ... 

1». By the boys 1 
(1 ) Chemtstl-y. 
(2.) Practlcal work in the Iaboratorteaand lbe ..... k

sbqp. 

Qouhooo 8. What branch of lCIen ........... most at
ienl.1oo III the ochool. "" .. found b"expenen .. to have 
lbe greatl>Bt educ:atlonel YBlue r-chennatry and natural 
pMoaophy. 

Qouhooo 9. Whali weight IlIlIIIIIIgDed to lCIentdic' _tn
menta m determmmg a boy's po&t1on 10 tbe ochoal 7-
None m determmmg bIB poB.tton, hut h18 marb for ......... 
..., added to h18 elau DIllrka to obtam a p ..... 

MollltJdo 'II T_Aittg. 

Q,out1OI& 10. Whu proportlons of lbe lessons take lbe 
f""", tespeett.eIy of-

(a.) Oral teaching and demonstration' 
In pbyBJcai classes. 

(I) ORO lee"".. JWrweek to .... h 01 ...... 1 hour 
and a quarter for hlgber e\aaaea, ! of an 
bour fat elementa!)' elau ... 

(2) 1. C"-utrf Ckuo. lecture and demons. 
tratlon I hour 

(b) Book work 1 
Oue hour and .. g~ of hook work With a cl ... 

master. 

( •• ) Practtca1 work t 
20 boys do pract1cal chemmtry two bonn per .... k. 
One BpecW boy does OOD8lderably more dW'Ulg lbe 

week. 
A few boy. go mto the ph,81callt.bovatory. 

QMeatt<m , 1. WhICh form 0' le.ooon is 'ouad to be malt 
elI'ecttve 1-Wbere the oral teJtchmg of tho lecto!v ur fol
lowed by the .... of the __ hook. 

Quut ... 12 How ..... tezt..booka nsed 1 • !I •• Ie book 
work snpplementa!)' or preparatory to the oral I ...... f
The __ boob..., used bolA lot' ."".~,., nd p_ 
ptJNII.,., work. The lecturer Ill"" out the oub.Ject 01 the 
ont lecture, and m the meant.Jme tb1>1ioy1 have to get up 
the subJect ID the ten-book. They th... kno .. IODle\btng 
beforehand of th •• :rpmmenlil wlatch they _. and ..... aIao 
practlsed m "orkmg ouI; chemlcaI formulle. 

QlluhOa.13. Ie lb ..... 0' note boob enooaraged (a) 
'dunng or (h) att... thU.IIOIl • ..,d to .. bali exteJIU 

(a.) E • ..,. boJ baa to take noteloftbeleoture, and. 
(6.) Prom thoee he draWl up &f1111 acoonnt of lbe lecture 

oat 01 ""bool houn, and d1_ .& .. ,ib 
t\I8f!IOoIIlI of tho ~liI. These" occoun"" 
..., _ked IIOIlI>rdinIl to mont. 

Qaemoa 14 How r.... _ boy. reqwred to P"'JW'I th .... 
own apparat... or up .... mento, or w eollect; apeeuaeo. 
dUlUljl' the mternll ~ ~1-No boJ III r.,,-.,J 
w work -t-"'""" • homo. but oerwaI do. IIIJd tho 
demo_ m ebem..u,o _ them readd, Wlth adv""" 
IIIJd suppbd tbem W1Ih ... __ lot .... Imlr. k 

","",_ 15. n-nbe an, mothod 01 tadulljj' ........ 
apcal """"'" of _1IIlUeA baa baeD 1011114 -.lui 
0l1""~ za 
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QuuhoII 16. What .pomat provtllon ( • .g •• lab ..... tory. 
lecture room. ob .... "'c)\.,.. muoeum. botanre garden, &.,l 
iI made for sClentd!c matmctwn. and ho ... It ,. used 7 

(Plans and descriptions 01. these. ""th statementa of their 
cost and annual expense. should If posSIble accompan:r 
tba retum.) 

We have the use ""tA tM CoU.". of a tInril ph:rBlClll and 
cbemmallaborato.,. and three lecture rooms. 

QuemotI 17. Number of asslBtonta and eutato ... and 
IIIIDUal cost. 

QuemotI 18. What apparatos. dIagrams, &nd special 
littmgs are In use' what ..... the .. coat 7 and wbat8WD ,. 
allowed yearly for n.... matrumenta. 'lDd to replace ma
tenaJ. used. & •• 7 

Quesltcm 19 Is there a ... orkshop' and If so, ho .... and 
for what particular purpose. IB 11; used 1-We hsve • work- . 
shop ... commtm "'"" the College. The .. RUl .. workdays 
are the afternoons of the half-hohdays. Wadnesday and 
Saturday. The number of boys In attendan .. ,. 39. - Of 
thess-

(a) 26 ..... engeged In wood-work, such as CIIl'pODters' 
and oabmet mak ... •• 

m 6 do wood-t1!rning. 
(c) 7 .... <!oing mo .... advanced Iunds of wood .... ork. 
After completwg a comS.ln wood.work. theyoommenoe 

Il'on·work. and construct lath .. and .ntall steam-eugmes. 
bou .... and models of maolun..,. Q' W1'\OUS aorta. 

Que.he", 20 What text-book ..... e In u.e1 d18tmgwah-
, ing between those for the JUDIO. and .eD.or 01...... ' 

(1) For CkemJSif'1/-
Miller's lntroducto.,. Text-boek. 
Ro .... ·s ChEll!l18try C1 ... ·book. 

(2.) For Natural P"'Io8Opky
Ganofs " PhysICs" 
Pa.rkmson's " Mecha:mca/' 
Todhunter's U Mechamcs ), 
Besant'l " Hy~8tatJCB.J' 
Ferguson". II Electnelty." 

Quest"", 21 To what books of reference, other than 
ordln&l'J' school books. ha"e tbe acholars access7-To tbe 
books kept by the senlO' mathematical master. and such 
books .. they can get lent them at home ' 

Quesh ... 2ll I. there any SClentafic SOCIety or oIub lD 

conne"'on ""th the school P and If 80. who compose .t. how 
is It worked. and what IS It. Induence on the boy" 1-No. , 

Te,t. oj Pro gr ... 

Quesltcm 23. How otten lB"the work tested 1-By examj· 
nataon at the end of 0V8I'J' term. and by questaons at every 
laotUI'e 

QuesItcm 24 In-what way? • g. by ""anunainon of Dote 
books, or by oral or _tten queafilona 1 

1. By questaons m lecture 
2. By exammataon of Dote books. 
3 By Wl'Itten exammataon at the 01080 of each term. 

QuesI';'" 25 By whom 1 by the teachers of the subjects, 
or by an mdependent I'xsmmer? 

1. Both the Pby"lcal ScIence oJ ..... are e,...""ned by 
the lecturer IumoeJf 

2. In the Cheuustry olass-
(a) The lecturer erannnes at the oIoee of term. 
(b) A regular olasa mseter ex&romes also each 

day 
AI yet we have not employed an mdependent exammer. 

TeaMer •• 

Quesltcm 26. Is' there any ddllculty In procurmg com
petent IIClODce 1!\88fB81-The cho.ce ,. v..,. Inmted. 

QuuilOII W. Where are the beat obtamed 1 Have they 
been .p.....uy tntned for the work. and J! 801 m what does ' 
such trsuung coDSlstl 

QuemotI 28. What eVIdence of ecumtUie qnab8cstron 
>eodered by .... chd_ 18 fonnd to b. of moat vaIne 1 

QuemotIl!9. Can you .-aoy reanlts of IIC!eIlCe teach
ing m the school t mcb_ 

(a) Su. ....... professwnal or o&berwJse, of inclmdnal 
scholars. 

(b) lDJIuen ... "poD the general """<11 ... &nd intell\ll!lUOl. 
- hie 01. the lCbool. 

1. A Natunl Scien ... acholanlup '" Cbmt'. 
College, Catnbrtdge. 

2. HonoUl'l in Botan:r IIoI1d Zool"ll1 '" tho 
London Umverslt:r. 

3. Ro;raI EzllllntJon at the School of Min .... 
and Exlubltwn of SOl. lor throe ,....... 

4. l'lUe. aDd E&lllillfilonl at Kmg'. College, 
London 

II. SCIence Scholaralup at Owen. College. 
Man.heater. 

Queshooo 80: Are any apectal reward, or enoouragements 
(. 9 exlubltlOU" scholarslnpa. or fnc .. ) open to __ Cui 
etudenta of SOlen .. m the school 

A. T.",..,.",p". ... 
(a.l One to the beBt boy m each of tho Uppal 

01 ...... rauk being determmed by the term·, 
work and exammafilona 

(6) Three to the b .. t boyB In the 1 .... 11'. e1 ..... ntary 
olaas. one belDg elected £rom each of the 
three mV\Blona. A, B. and C. 

B • .4"""., pnzu. 
One for Natural Philosophy. 
One for Chemm.,.. 

Quesltcm 31 Wbt unpl'OVBments. do yOd thmk. could 
he effected m the teaclnng of scIence .n your own IOhool T 
-Improvements could be efrected-

1. By tbe appolDtment of .ep ..... te meuee maslera lo~ 
the school. mdependently of the College 

2 13y the ... tabh.hment of an independent lahorato.,.. 
ao that all who attend IectoreI and do the book 
work IDlRht!\lao do practtcal work. 

3. By the appoIntment of mdependent exarmne .. to te.t 
the work. , 

4. B1 l'eqUll'Ing of the leotmer in ohemlat.,. tbt he 
ahould alBa take the classes in thell' book work. 

QuesItcm 32, What ..... the pnnolpal obatool.. to the 
teaclung of IOlenoe m your own Ichool1 

1. The n .... sity of accommodatIng thl hO\1lll of 8CIence 
lectureB to the ...."."gements of the college 

2. The absence of 'se.enee masters wholly devoted to the 
BOhool and .ts .uter .. ts . 

3. The late age at wlucb many boy, jom the IObool, 
especudly the modern department. • 

4. The backward state In wluch they come to IlL 

5. The .. plchty ""th winch beyl .1most mmtably pass 
through tho modern department. 

QuesI .... 33 Haw could the UUlvenita .. belli; IIIOi.n 
.... nce-teaclung m IOhoola f 

Quuhon 34. Can TOU suggest any -1 m whIch Govern. 
ment could asOO IOlODce-teaolung lD school>. as. for 
example. by mspectaon 1-By donstl<>u of 8CIentdlc boob 
to form a school hbrel'J' of BC\ODoe, and lClentdlc lpectmenl 
and matmmBnts of VlIllons Iuuds ' 

Quesltcm 35. Have you any other mformat.OD to gIve. 
BDgKestaon to meko, bkely to be helpful ... the COmmllo 
BIOners? 

, G. F MAOLIIA8. D D • 
December 21, 1872. Head Master 

KING'S COLLEGE SCHOOL, LONDON. 

BNflIlfB&1IJJfQ WOBJUHOPS_ 

1. Eugutemng workshops hsve been estobbshed' tat 
some y ...... for the JOlDt nae of etndente at Kmg'. CoDege 
aod bOy. at Kmg'o College SchooL -

2 Th"1 bve reeently been """.,denbly enlarged by 
the adchtion of another II ... for wood .. ork, ODd bve been 
a1BO unproved by the adchtwn of aJlanmg mschfDe lor 
meteI ... mk, ""d by the mtrodnctwn " _ engut •• 

3. The foUowmg IS the general acheme of .. ark :-
4 8tndente or hoy. of the first :r-. on jounng the 

department, are made ""'J'Wated 1PItb the ~ _Is, 
III!d their p!IICtIcal appbcatum to the ~ of_
pentera' ani! jommo' work, b:r gomg tIuongh the ~ 



- of preparing the wood, settmg ant and fanning, f:ro1Il. 
~ed 4raWlUgI prepared by themselv .. , the vanous 
jomta used m construct'ons of wood, after whIch they 
a .. employed m makmg modele 'n wwch the precerung 
jOlUts are combIned, 80 as to form trusses for roofS, bndges, 
jprders. and other i'nmung, Yeqwred for bmldmgB and other 
purpo .... 

Ii. Stodents .... then enabled m thea tbJrd term to 
~d WIth the coUBtructlon of modele of vanoue sorts, 
m illnstratum of the rutrerent apparatll8 u .. d m practIca1 
mechanlca, manufactures, and phU080plucaJ. expenments, 
wwch mvolve the ne .... ,ty of turnlDg, for wwch purpo.e 

, they are mstructed lD the us. of toola for turning soft 
wood. hard wood, IVOry, &nd other oubstanoea, .. nd aIao 
lD phe mode of preparing and fWng the work m the • 
lathe The formation.. of eycloulal, .p'ey.lowal, Bnd 'n
volute teeth, for whoola. PIDIODS, rackS, &. They are 
also mstructed ,n the method of workmg m shest metaIa 
and .olde"ng -

6. Second y..... students commence metal work. the 
operatJl)ns of wbJcb conSIst of the vanous processes of 
CWpplDg, lihng, iittmg, tornmg. bormg, serew-cuttmg, 
and pl&rung, the constromon of foundry pattc!rns m wood 
or metal and 'lOre-box .. 

Theile students are also instructed In forf!1D1! wrought 
Iron and steel. and lD Easter term .. moulder attends who 
I!'ves practlcal mstrucfaon in the ut of moulrunjf 

1 W,th proper attention to tho forego'ng rontlne of 
procedure, the students become 8ufficiently profiCIent to b. 
enabled to make for themselves, lathes, and tbe apparatll8 
connected WIth them, tools of V&l'lOUB sorts, workIng models I 

of steam .. nglne •• bollers, and other maclunery, m the 
constrnmon of whlcb .. th.. metoi Or wood, Or tho two 
comblD.d, are employed _ 

The thl1'4 y..... studenta confanue the second year's 
.ubJects. and lD adrufaon theyare encouraged to make expen
menta on the strength of .... h .. , beam.. and gll'ders are 
constructed from worlang draWIngs mad. by the students 

4.' The ..guJar SIgnal for startmg or stoppmg the engJn8 
will. be throe chsfanct strokes of the bell. &nd whenev .. 
the SlgDai 18 ~ven for stopplDg the enf!1De, all machlDes 
must unmedl&tely be thrown out of gear. The same 
SIgnal will. be given for the ODfPne room, always p .. VIOUS 
to sIo;rtmg or stoppmg the eng1ne _ 

5. No student 18 admttted to the engme room Without 
the pOl'll1lllSlon of the supermtendent, and when adnutted 
he,. not to touch any of the ((auge cooks, valves, or any of 

_the gear belongmg to..the engme or bOIler.. • 
6. The stsfaonaryadJustofents of the lathes and maohmes 

..... nati to be altered m any way, WIthout apphcafaon to the 
supermtendent or foreman 

-'f -students-must -be careful m 'n81ng those tools which 
are provided by the college for general ".e, to preserve 
them from lIlJury, and to return them to the places appomted 
by the supermtendent lD a clean state Students will. be 
eharged <>n any dam&g .. done, or 10 .. BUBtaInecL • 

8. No fresh matensIs ale to be ent oII or used Wlthout 
p .. VIOUS apphoafaoD to the iupermtendent or foreman 

9. No unn ..... ..,. no, •• must be made, and playmg 
or throwmg 1Dl.1lli .. of any land ljJ strrotly proh,blted 

10 No .aWing or chl8elimlf 18 allowed upon the benches. 
except WIth the use of the Ii.nch-p .... provided for that 

.purpose l 

II Students must be CalOfui m the confanual preser
vation of theU' own tools~ for the good conchfaon of wwch 
they are .responSIble. 1 I ! , 

-12. All tool-bo" .. are to be kept under the bench.. as 
far as the space will. pomut l " 

13. Students .. e to keep to thm own work, and not to 
walk about the shop so .. to beln the way, or to hlDder 
otber-studenta when at wor~ 

thomselve. 

14. No student can be admltted Into th.l workshops at 
an)' other hours than those ment,oned m ~he time table, 
WIthout P"VlO"S permlss,on of the Dean of the deput
ment, .. well as that of the supermtendent. TW. sanman 

• will. only be g,ven on conrufaon that the appheant ,. llOt 
8. At the tomunafaon of the y ... a !,me 18 gJven, m th..,by negleefang other dufae. m the college 

each year, for proiimency lU the execution of lome pIece 
ofmechaDlSlD. the subJect of wwch IS gJv.nout durmg the • No student can, however, be pemntted to oocupy the 
Lent 01 Easter term. time of, or have any "SlStance from, the workmen out of 

In order to obtam a pl'lze m e,ther the seeond or the - the r~",,: houra of attendance nameli m the ca1endJll'. 
thU'd y.... the student ,. reqUll'Od to send m WIth bJs The ~ement of thIS rule by .. ny student Wlll have 
model or maclun. a tlDlBhed form dry pattern WIth core- the elfect of caUSlDg hlm to be entirely shut out from the 
box... &c, of at 1east one of th~ castings u~d m such workshops dormg the pel'lod not speclfied in the eaJendJll' 
maohmery or modela, wluch pattern he .ball h,mseIf have for reguIar attendance 
made, aoccmpamed byworlanj! drewmge of such maoh1Dery, 
also made by hlmseIf.· _ 

Every student 18 expected to furnlSb hunself WIth a s.t 
of the aunpleat too1o "qUl8lte for w"rlong Ul wood and 
m.tsIs In order to mWUlah the .xpense of these tools 
as muoh as pOBllble, the student may"urcha .. them at 
the College, .. nd upon h .. leaVIng they mil be repurcbased 
from hlm at " reducfaon depenrung on the concilfaon m, 
whlCh they ... returned . ' I 

9. No student 18 allowed to I>btam toola or matemls 
in tho work.hop to" greater amount than 41 lD anyone. 
term, WIthout the consent m wnfang of 1ua Palent or' 
lI'uwum. 

RaOULATII>,.. to be observed by STunENTs m the 
COLl-BOa WORKSHOPS. 

1 No atudent is allowed to wear the college gown lD the 
worksho!'s. or a coat mth long .lurts or loose aleeves, or 
to work m sbJrt·si.ev .. Wlthqut thm bemg turned up so 
.. to he out of the way. No apronl.may b. worn by 
ltudenta when umng any of ,he maolun .. drwen by steam 
power. 

II No student lB allowed under any CU'CWIllIfamcea to 
mterfere WIth any of the maohlDes, except the maolune mth 
whIch he is actually engaged at work. 

3. No student 18 allowed to mterfere in any way With 
the bell mgna\s, or to gJ'" the sJgDal tor atarImg or stop
pmg the enpne, unless Nlluestad to do so by the superm
tendent Dr tilreI:nIon, or m ...... of an atcldent. 

General .A.f'f'fMIgements. 
Quesl10ft 1. How II the school cIessilied 1-Classlfication 

of school for 1873.-The .. are 550 bo"s lD the s.hool, 
d'VIded for the purpose of general lDotruefaon lDto 21 
form. 

-Eleven .... c1&1B1~-- -
ParaJlel to the I~wer five of th... are five modern 

language forma, and perallel to the upper half ... four 
SCIence forma and one Mathemafacal form. 

In the Science and Mathemafacal form. the boy has 
bJs cho,ce between the .tudy of clasBtcs and modem 
langJl&geB. • 

For the purpose of mathematleaJ teachmg all the form. 
below the Three Smhe, Sc,ence, Ciasmca1, and Mathemafacal 
::. ... ru.tnhuted mto throe groups, each con8llfang of five 

QaesIws 2. Is SCIence .. nOC088..,. put of the school 
course, or 18 It taught only m .p"",al forma or depart
menta P-,Smence consfatutes the p1'InClpaJ put of tho 
~:,!:e four SClenco forma, and &Il eeaenfaa! part of 
the of the MathemafaeaJ SIXth 

There _ bmd ... optaonal c\asaes tor the tencIung at 
Mecham.ca, EIemODtary Chennstry, and l'hy81eaJ Geo
II"'phy. drawn from all puts of the aoboo~ • 

QMm.oa 3. CoPT of time liable, see pp. 188-182. 

Z4 
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f I 0b0a0nc0I Motha- I Bel .... I - - - a-ool O~ Lowe>' - Ho_ VL .......... VL !I'rauo1_ V. Bam .... Trouoa_ C ........ VL , V. V 

815 CIaMI .. or CIasRI<!oor 
II-I I<> CIaoowo. Modem Modem Ph1>\aI. 1lbemIott7. a-Ico. CIuoIao. j»nmat 10.41 lAnguap. ~ ,....". 

u H.""" ClauiQlor CIaoowoor 
I to ~ -- Ph1>\aI. lIod ..... Modern 1lIIemIot!J. -- CIuoIao. cn-IllL 

!; - ~ ~ 

" ~ 
:st 1.411 Jrodeland Ifathe-a ... m-c.. Ph1>ioa. 0IIeunaIr7. 0hemIdrJ. ~ MlICbine cn-IllL B~ ~ 3 -- -

l • 8tol 
H._ 
~ 0hemIdrJ. 0hemIdrJ. P>aotI"'" - ~ -. lIn,tIld. malice. GoomeIr7 

915 1I .. tb~ Matbeto CIasRI<!oor OJIMiI» OJ' 
1 I<> 0Iaamc0 ........ -. Mod..., lIodel'D lIDa1kh. 0IaMI0L 0luIfcL 0IaMI0L 10.46 z.....- ~ 

u CIaMI ..... CIamcoor 
Ma""" Jrallr .. .. -- Math ... I I<> ' 0lauIca. lIIodem lIIod.", 1'I>lsct. !; 10.80 ~ z.....- -- ........ ........ ........ ...-

fiI I--1-"---~ 1.46. Model &rid lIodel ... d -S I<> 0luIfcL M .. bine Ph1>\aI. lIIaebine ' CbeDwoh7 CIasRI<!o 0IaMI0L Dl'Inrlll/r 
8 Drawurg DraWUIB- ....... 

I- . 
• 8tot :PrenCb I'raotI<laI Ph1>\aI. P>aotIooI 0hemlm7 PIouob. 0IaMI0L P,....m. 0luIfcL Geomeh7 GoomeIr7 

915 Matbe- Hathe- C1 ........ Cla8IiC!lor r 1 I<> CIasRI<!o ... - -. Modem lIIodom - CIuoIao. 0IaMI0L 0luIfcL 
10.46 ~ ~ 

-
11 0Ia0si .... 0Iu0tc0 or Mathe- Mathe- )latha- Mathe- 1Iatb .. ~ I to 0lauIca. Modem M_ ........ ........ Pl>.1II ... ......... ........ ........ 

fiI 11.80 ~ ~ .. 
B 140 Model and 1In1b&-e I<> ClermaD. l'h1BIoI Chemlttr;y. 0IIeunaIr7. lI8l!blne ....... CIaIolcL 0luIfcL 01_ 

s D .. wurg 

I-
0hemIdrJ. Pruclteoi Drawing 

0luIfcL J>rMr\Ds. ","",b. • BI<>' m-c.. ~ 0IIeunaIr7 GoomeIr7 ..d 
VrlUng. 

1 1 
9.15 OIaosics .. CIaMI .. or lIatbe- Matbe- 1lAtb&- .. """ Jlot"'" to 0Iaamc0 Modem Modem ........ ...- CbemIIh7. ...- -- ........ 10.<3 ~ ~ 

11 Math .. CIua .. or CIua .. or 
S I<> 0Iaamc0 1'I>lsct. ~. (~ ~ .. b. ~ CIasRI<!o 0IaMI0L !; - -':""-

J 1M Jloth&- lIodeiand 
Cbemi0b7. Ph1>\aI. - CIuaco. - ~ 8 I<> ........ lIfaeJu ... CbeDwoW7. ........ 8 DlaWUIB-

Praotleal -..... --• . ~. CIuoI ... 0hemIdrJ Chemlttr;y. l'h1>ico. aod 0IaMI0L -.. Geomotrr. Vn-. 

-
DIS CIaosKl8" OIaamcoor .. """ JI_ l'bjIIi<L Jf_ M .. lO>- II-I I<> OJ-. Modem M_ ... - -... ........ ........ -10.46 ~ ~ 

11 ..- JlodeI_ Model_ -- ~-+- ~ • I<> 0Iaamc0. Mocluna Mocluna 0hemIdrJ 
~ WIll ........ DmWlng. --" .= 1'" ..- ProctwoI Prd"'" 
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QaaIiMO 4 S~ of hoUJI per .... k 11''''''' 111 each, p"'P'ftltlon. Gr plllCboal. work tIua should be .bo .... 
cIMa to ddt...,.t, SUblecta,_ (If playtune ill utilised for .. parMelJ.) _ , • 

TIll. TABL. for 1873. 

ji ~ ~ t 

Ii J 
.. 

ill 
r:; a ool ool ool 

~ ~ 

11 II 
... 'I 

11 
a = ... ... ... -- I jl I )! J I J ~ 1 1 ~ d 11 1 S i 

.~ 
0la00I0I - - -, 7\' ] ~ 

, .... 17t 16 1 l:t' 

ar 
:t at 

! ]l[oderD~ - !J , 
if 8 • ft 8 

~ H ~~ 
-

BngIW1 - - --' 
,-, - - It • 

, 
I n n ~~~Il9t ,- - .. .. 1 

~ ; 1 
6 8 e at • ~ I at at 81 - -

-
~ .. - - - - ~ :t. U n t - - - ~ - - -
~w;,~:= "* - I - - - - .. -!II .0 B - It • at at at " " It .. I Ii ~ 

Toto!. - ~ IIBt IIBt IIBt IIBt IIBt IIBt IIBt IIBt IIBt lilt lilt lilt lilt lilt lilt lilt lilt lilt lilt lilt .. 
, 

II!rmI ~ YObmI817 md,f of~ J.1IIUI01IrIISecl b7 bl'Olll'l7 __ Of _ "1ilJakeopouo ~ ..... """ Il1o 1ar)7 

J'~~:m~~~~~ 
Io~ iI pclUlive of the time w:pont on lookiDR over ~ 

• ..~tu,_Vib, __ lI.emo ... lhe~oI_~fllII_wfth 

~ _IuI,and lIIoc1er1ll.a1lguap _ .... Il10 time _ fA> lIIoc1er1l~ floquaIIJ dlvIded_ 

Vlth""" _~ reooivelDDrwllicmlnPraolulal 0hemfI\rJ lour _ .... -._ •• 11. OfIheUl1lAlIOhool_ 

QuestiON 6. SIlIDJll&J3' of the Dumber and aVlllllgtl age of (c.) A very few onl)' of 'tbe upper bO)'l m tbe S,xth 
bora I_rung each of the vanoua subJecta 111 tb. Natural SOI.nce form do an)' "Y.tematlo practloaI. work. 
SCIence C1aH .. :-' , because of the _nt of a ph)'8lcal laboratory (a 

Average ASe., No. of BOfl. great defoot) Th. b\7lore, bowever. oftell called 
Matbematlcal SlXtb • 17.' 16 d ..... dlUlng an ordinary 1 .. 0011 and requ11'Bd. 
Sotence SlXtb I _ • 1st· 20 (before tb. olao.) to arrange apparatul for a 

~=: ?fti.0ltua • : _ l~- _ _ gg ~":!'t~ j~:~trabon, or to perform an .zp ..... 

Science Remov. • I' • 14 • 40, In the Cbelll1C&i I .. oonl prectical work in tbe laboratory 
Question 6. lAmount of knowledge reqwred before tbe occupIes """" .. mlloh tune .. oral teaclung. 

md)' of Smence I. commenoed.-Tho .. bO)'l wbo sbow an Quesl1oto II. Wluch form of 10000n II fonnd to be mo •• 
aptitude for MatbemetlCl ere Bjlema1l)' urged to enter the eII'_ve 1-1 tlnd the " Socrat,O" form of I ... on tho mo.t 
SOlence forms. Non. would b. perautted to enter them effiOlent. III tlus form of 1eason th. Information requll'Bd 
(ezceyt under speoia.l CIrQ1IlIIIItanceo) wbo bave not reach.d to be taugbt II ",ther educed or bwlt up b)' ...... of lo!!,cal 
tbe Fourth form. queotlODl syatematlcall), put to th. bOYI. not on whot they 

Quest"", 7. Is an)' alternative or cbol';' of subjecta hove ""'IuIl'Bd verbo\1f frOm the book or the teach .... but 
oft'ered f' put to them on tb. apparatus, th. ezpenment. or the 

What deparbnent. of Science ere preferred 1 pbenh:"enII, ot probleml u tltsy are actu&1Jy before them. 
( ) B aronta 1 • In t s -'1 th. observmg and ...... nmg procea •••• and 
(b.) B)' fhe bo s t tbos. of 1CIe.~tatIc ~!"""l' ezpoBltlon are ouitlvated lIDIul. 
tn tb; Smenc~ forma the BOIentdl.C subjecta are fixed I taneoosl),. J. A. 

.. I hav. saId before. tbere are voluntary olaol8l for Quesl1oto 12. How are text-bookl nsed 1 •• g.. II book 
Che1ll18tr)'. Mecham ... and Pb)'81cai Geograph)'. an),. or all work supp~lDentary or preparatory to the oral 1ea.on 1-
of w!uob abo)' ma), attend at !U. p\eaeure. - - Text-book. are lD8Iull" DIed for tbe purpose of reca1"tuIao 

(a.) There are several bo)'s m th .... cbool wbom tbmr tlon and revmon. tbl> book work .. Uled as Illppiementary 
parent. deebn. to beooma manufuctumlg to the oral 10000n, thot .. , not 10 much lor tho purpose of 
cbennetB; In tb. ceoe of 10m. of tbese the .... h commumootJug Informabon as for IUpplymg a hterery 
has been ezpreBlI.d thot 8p~ attenbon obnuld model of oonnectad lOIontrliC expolltlon. "J A" 
be given to tb .... CbelDlcai atuch.. . Question 13 Is the use of note-book. 8DOOW'IIged (a) 

(6) ElectnOlt)' aod CbelDlltr)' d~ or (6) after the \euoo, ..... d to whot eztentT-
Question 8. What.branch of SCIence recel .... most attel!- (a.) Note books are DIed dunng tb. 1euon. but onl1 for 

t10n m tho Ichua!, or 18 found Iry' ezp .... ence to have the the lmefeat pOO8lble noteo. roth ... heads of I11bJ_. 
greateet edllcatlonal value 1-Pb>,"",. and CbOlDlStr)' ... "el1'. app_. exp .... menta. etc. than noteo prop .... 
Btl equal degree of care. Begmners .eem to denve moat . • But tbO)' are cluefi)' uaed after tb. 1,eAon for 
pt'olit from ACOuatICB. &lid tb~ more advanced atudenta makmg ful1er bom. noteo. m wluch .... the bO)'I 
/'l'ODl Optloa aod Cbeuuatr)'; Elootnmt)' and Heat oocupymg are alao encouraged to use the tazt.-book .. an 
.. n 1I1termechato poIltlon, . allXlh..,.. In the "Socratlo" fann of 1eaeon tho 

• bt d to ~" work of the 1euon ltoeif keepa the weh ... fo1l1 
Ques!,,», 9 •• What Wei/! IS a&llgIIe lOIen""c attmn- mformed of tho progreaa ana atlalnmentl of hill 

menta m determmmg a boy's po8Itlon m tbe achool1-A olase «J A" 
boy's p08ltlon ,n tbe SOIence forma .... d b .. proapeoto of My own ezpem.;..,' bas .bown me tbat m .... ntdi • 
........ otlon depend almoat entirely on Ius 8C18ntrlic attam- teaoIung. wbere mere memo!)' .. tho least lDliortam actIV. 
menta~ As I have explained 111 _ to Queotlon I, the facult)' but whore tbe _V1t)' of the ob.gerriug _ 
SCII!nce and Mathematical forml ore regerded as eqnal to con~ve, and m_tlgatlng pow... .. ";"tInUOlUfly 
the hlgbeat claa81cal forma. «.. reqmrecl, th. meDtal oouchtron ...... tIal to the talung 

NOT .. -Th. anowere mgned J. A. - wntten &)' of full notee IS moonmtent WIth the real .."."tdlc progreaa 
Mr. Angell, th. teacbor l'f Ph),,,,, at the ~ School. wbwb ohonld be made dll!llll!' the course of an)' rca1ly 

MetluJtlB .,7loacliftg. ...U-_ned oui and demonotrated amenb& 1euon, tbe 
Question 10. What proportions of tbe \eaoons take the - DOtee made :;tor t&: Ieuon cannot, however. "" too full til 

torm respecmel1 of- oomp\ete. I. A. (a} Oral teacbmg ana demonstretwn f Q/JdhDG 14. How far ... bO)'I reqmred to propare tbm 
(6. Book work 1 own apparetna or ezpenmenta, ... to ""n.ct .pemmena 
(e. Practlca1 work , <l1IIUIg th. Intervale ~.... leuont 7-1IofI .... often 
( .. ) The wbol. of the tune ocenplOd in the claa8 ill given Jequaod to .....- at home, ID the place of thmr ord1ll..,. 

(WIth --r few ezcep1a0lll) to mal tee.cbmg end home 1eaoo .... specaaI pH!COII of apparatruo. - PO~ 
ezpemnenlal demonstration. •• J. A .. leienrt.e figures for tho ........ an elecIropbGrWl. mduclioD 

(6.) Text-boo ... are uaed onl)' m tho preparation of home • ooil, ch6raetwn ap...,..tus. modelo of NIcol', prIIIDI, 
work, ucepbng only wb .... tbO)' are uaed in the e1eotrotype apparetua, voltaic battenI:8, &C. UnfOltutlMely, 
aboonee of the n .... sary Ialge dlJl8'l'&lDl or apemaI however. we -\umI no proper pb)'8lcallaboreiory. .. I. A." 
apparetna. w\uch 1D8)'lM>weU figiued 111 the text The eheDIUItry Jecture - .... ~ euily 80 
book.- f!.~._. ___ , __ . -...1JoJa.. Tbe.eheancal JaboJatD.rJ ~ 84 hopt,. , 
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...,h of whom JS provided WIth .. cupboard, and drawer, 
and .ot of chemtc&l Je-&genta, each boy •• told at the, 
beg>l1nmg of the le •• on what In. work for the day'o, and 
how to do .t, he JS then left to perform the expenments, 
and muot do so to the satletactIon of the master. When 
.u1IImently odvanced, he JSg>veD a 10lutIon or substance to 
analy... ' 

Quesnon 16. D ...... b. any -method of teacbmg some 
specLOl branch 01 Smenoe wli.ch hu been lound oucoessful 
m your schooll-The R SocratIc" method (See 11.) 
"J A." 

Ifl8trumentl 0/ Teacltmg. 
Quest .... 16. What spOOlal prOVlo.on (e g., laboratory, 

lecture room, observatory. mu.eum, botamc gard.n. &p ), 
II mod. for sCI.ntmc mstructlOD. and how ,. .t used T

(Plans and descnption. of th.... WIth atatom.nte of 
tbmr oost and annual exp.n •••• hould, If po ••• bl., aceom-

P'\f.t"v~') I 

1. A oh.m.cal laboratory and lectur. room, balance 
room. and preparatIon room. , 

2. A phy.lC&! lecture room WIth pr.paratIon room 
attsch.d. 

TraciDII' of these room. are .ent her8Wlth. 

Quem ... 17. Number of asSistaDts and curators, aDd 
anDual oosU-For phy"cs, Mr Angell and pupd ........ 
tant I for chenustry, Mr Jon.s and as ••• tant. Gro .. ,coot 
650/, a year. • , 

To thl8 .hould b. odded the co.t' of teacWDg experI· 
mental meobarues. on whIch one of th. matbemat.cal 
masters !pends no small port of I. .. tIme 

QueBtoo.. (S. What appara~, ch&lfr&ms. and 'sp~, 
flttmg. are 1n us.1 what was thmr oost 1 aDd what oum .s 
allowed yearly lor D.W mstruments, and to rep!&ce matenals 
uoed, &0. 7-0ur moot valuabl. and useful set of apparatIll 
II our oxyhydrogen lantern, nu01'Oocope and polarlScopeo 
(relleotJDg and refractIDg), .. J, A" 

Th. aDnual co.t .eoms to be about 1001, There is 110 
fixed sum allowed yearly, but gran~ are made b1 the 
Trustee. from tune to tIm. at th"", chaeretIoD. , 

LIST OP ApPARATUS ANn COST. 

One Fiv .. ..u Grov. Battery, quart siz. 
Parallelogram and Forces apparatus • 

;£ •• Ii 
5 0 0 
615 0 
610 0 Thre •• eta of Pulley •• to order • 

Pn.umatIo apparatuo, Alr Pump, Mercunal 
Gauge, &c,. compl.t.. ~ 18 10, 0 

On. A_ood'. Meobme. complete 14 0, 0 
Marcel'. Stoem Apparatus • 4 4 0 
Pock.t Speotro •• ope and ... e • 4 7 6 
F,V. Grove'. CeU. Battery • 4 10 ' 0 
Model of Kater'. PeDdulum • 3 3 0 
Double Syren Organ and Bellows 16 10 0 
V.bratmg Pnsm . ' 2 0 0 
WheatotoDe'. Photom.ter 2 0 0 
Gamut of Bello 1 10 0 
LlDe Tharmo Pde 2 16 0 
Galvanometer • 4 4.' 0 
Monochord 6 5 Q 
Egg-ahaEod V ... el·· 2 5 0 
Battery. Leyden Jars ,.. 5 0 0 
Oxyh,ydrogen Lantern, complete • 37 1(\ 0 
Polariacop.. •• 7 Q 0 
Coulomb Toruon Balance 4 10 0 
Tangen'. Galvanometer 6 10 0 
Wheatstone'. Bl'ldge • 8 10 0 
Double Syren • hi 0 0 
Eleotrlo Lamp • 10 10 0 
B,att'. ApparatIll '- 2 9 0 
Hot All Bath and Regu!&'tor 8 0 0 
Blow PIpe Tobie • 4 4' 0 
Pall' of Gee Holders ~ 18 Q 0 
One No 6 Balance aDd ..... to order, oomplete 16 l!! 6 
Set of W.,ghta to 500 granun.. • • 8 3 0 
On. NQ. 8 Balan.., agate edgeo, to order, GOlD" 

pJete •• • 12 )" 6 
Seta of Mahogany Cuhee • 10 Q 0 
Roton Stands, &0 • • 20 Q Q 
Model of Foroe Pump "',. ! Ii Q 

~~~~~m~ ~p • ~ ; g 
Pour of Refteotora 8 16, 0 
Eleotro Magnet 1 10 ~ 

.t289 8 6 

ThIS hst oonlam. only the prmClpal soientrllo apparatIll 
m U08 at the Grammar Sohool, the numerous smaller and 
!&so unportant amel.. have been olDltted from the fore
gomghot. 

Questwn 19. Is there .. work.hop 1 and .f 80, how, aDd 
tor what partIcular pUrpose 18 ,t used 1-~ e have unfor
tunately no workshop n J. A ~, 

Questwn 20. What text-books are in us., chstmguisWDg 
between thooe for the Juruor and .eruor olaso .. ?-Text
book," ChemIstry," 8enIor8, Roscoe's Ch~, Bloxam's 
Metallurgy, Fawnee' ChemIStry; Jumor" ROscoe's Cba-
'mIstry. , 

Our text.-book for IUABlJr8 lB, Ie Lessons on Elementarv 
Phys,co" by Balfour Stewa.rt, but we probably next yw 
may find a better dlustrated work, one w.th a greater 
numb .. of expenmenta. and plCtureo of apparatus. 

The text .. book for our .ensors IS, Cf Ganot's PhySlCB" by 
Atkmoon. many of the boy. also use Balfour Stewart'. 
"TreatIse on Heat,,". also "DeschaI)el'a Natural Phllo-
sophy .. " by Ewretf;~ ft J A." ( 

Questoon 21 To what books of reference, other than 
orchnary .ohool booka, have the acholars ...... 1 • 

(a.) Th. boys' Phil080pmcal SOClet)r has formed a omal1 
.0l8DC8 hhr:1, of ,ts own, winch WIthIn the 1aat 
::f":~:ro 08 been augmented by the bberahty 

(b.) Watt.', DictIoDary of ChOllilStry, Mill .... Che· 
IlllBtry. Tyndall on'Sound, Heat, D.amagn.tIsm, 
Humboldt'. Coomoo. Roocoe's, Spectrum Analy. 
.,B, Lyell's GeolO/lY,' C&j'penter'& Phys.ology, 
DB.l'Wlll's Desoent of Man, Ansted'. l'hyoioa! 

I' Geography, etc eta ", , , 
Qutsh... 22 Is there any scientific' sOCIety or olub in 

connexJ.on WIth the schoo11 and Jf so, who compose It, 
how ••• t wQl'ked, and what ... ta mlluence on the bovs1-
Yes •• j The Manohester Grammar School ,Pluloooph,cal 
SOCIety," est"bl18hed tn 1869. 

It .s composed of the boys of the .,xth end other aClence 
forms.,t. ollieer ..... eleoted from &moDj!'ltl members by, 
ballot. ,t meet. every FrIday after •• bool for the re&chng 
and dISCUSSIon of smentrfic papers, wntten by Its members~ 
the ouboor1ptlon 18 2. entrance fee. a1)d 2s 6d per term. 
Ther. are three termo per annum The .OClety 1S demdedly 
~:r:':::b:,m~jR' A.~entm. reodmg and thought amoDg 

Test. of Progre",. 
Questoon 23, How often IS the work tooted 1-Progress' 

,. t .. ted durmg each I .. oon (aee Q. Il), 
Spemal cl .. s e"ammatIon. .... also mode about twice 

...,h term. note books,are also oxanuned Progr .. a 18 a1s!> 
tootea bf mdependent e"ammers. that lB, by the orchnary 
yearly 8mence 6XanunatIons held eaoh May_ by the Depart
ment of SCleDoe and Art (Prof .. aor Tyndall, exammer). 

And by ""&BllIlatIon. oonduoted annually m July b1 
an mdependeDt uammer Bent from tbe UD.ver81ty of 
~tt." ThIS ye .. the exammer was Prof",.or'Chapman 

Quesnon 24 In what way 1 •• g, by ""anonatIon of note, 
hook., or by oral or Wl'ltten queotIono V-The mdependent 
OX&Dllners conduct the .. oxammatIons by m.""" of pnnted 
papers. Our own exammatIono alae lDelude that of note 
bOok .. uJ.A." 

QuesllOA 26 Br whom 1 by the te .. her. of the .ubjects 
or by an md.pendent exanuner'l-In May by the Depan
ment of SCl8Doe and Art at thmr orchnary annual 8OIenoe 
exauu.nabon 

At the end of July by an ex&nuner from Oxford or Cam. 
bl'ldgeJ Our last three e.:ammera have been Mr. Esson of 
Merton College, Mr. Vomon Harcourt of Chmt Ohmch 
and Mr. Chapman of Magdalen College, Oxford. ' 

At C1matmas by a lIeDft ""&nunatIon. by meano of 
Wl'ltten papers, by the teachers of the oubJ8OtB. " J. A " 

T"""Mrs. 

Quesnon 26. I. then my dtftIculty m prDll1ll'lIIIf com. 
petent So.ence mastero 7-1 have beoin ooncemed m the 
appolDtment of three BOlen,," maotera. and aD each _on 
there """, .. V8l'Iil ehatble ClIDchdatoo The three gentle
men who we>e oeleotea had each 1'8CelVed. tbJfemit kmd 
~t-;;::Dg, b~~ hod ~ prov.d themoelveo BUccessful 

~ 27. Where .... u.. best oblamed l Have thej 
been opeoWlJ tramed fw the work; ami ~ 80, m what 
Ii_ ouch ba&nu)g _Blllt?-See answer to p .... dutg 
qlleotIon. , 

A .. 2 
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Quat;"" 28 What _denee 01 """",Idle qualification 
tendered by canchdatee II found to be of moot value'
Success aa a teacher II the quaWicatlon upon whIch I 
.hould lay moot ._B. 

Quuhtm 29 Can you atate anyreaults of _co '-h· 
ing In the BChoolf ouch_ 

(II.) Success, profesmonal or <>therwue, of inchVlduai 
ocho~ ... 

(0.) InDuenco upon the general otuch .. and intellectual 
hfe of the BChoolf 

(4.) Ten or 12 boy. from the .. hool hive taken SCIence 
ocholorolups Mi the UnlV .... ty of Oxford, and a 
few have passed the first B Sc at the UmV8l'81tf 
of London, but we must not expect '" _ the 
taDgtble results of our I .. enoe teaclung for 80m. 
year. to oome. 

(b.) SInce th. mtroductton of the 801011CO '-hlDg and 
the oonnected changes In our IfBlem the number 
of our boys has lug.ly1D ..... sed. By the ",de of 
the old c\aaslcal forme, whIch rematn at Ieaet .. 
Btrong .. before, thera hive grown up 8Olenoe and 
mathematIcal form., traIDmg, for .. hfe of Btudy 
and an UmvOrBlty career, bore who _her would 
WIth ddli.ulty have found a place for th ... Bpecutl 
aptltud.. The number of pn ... and certtflcatee 
from South KenBmgtDn Bhow thlt an InDuenee 

'for good h. .. been at work upon the yonoger 
bore, and to name the result whIch (to the 
echoolm .. ter) 'B, perhape, the most unportant of 
aJl, the number of utterly hotl... bop between 
15 and 11:1, who aeem ,ncapable of bemg rouoeci 
to take an mterest m anytlung, h .. almoot d ... 
app ..... d. 

Questum 30. Are an~al rewards or encouragements 

~!d~::~~':::';:: the SI:,~0~ f~Th~?"';' ~w~=r: 
exh,bltlons (lately founded by MISS Brackenbury) worth 
about 451 a year each, tenable for th .... yeare at th. Um-
ver61ty of Oxford, oonsequently there , ... SOlen .. exlubltlon 
awarded two y ..... out of three 

The Smeneoform. take th ... full share of the general 
pnzea of the IchooL 

Quest .... 31. Wh~t llDProvements do you thmk could be 
o!fected In the teachmg of SCIence m your own achool7-1 
beheve an observatory, a phySIcal laboratory, and a boy's 
worksbop would b. of great SerVIce, but what wo mo" 
need II an morcaae m the teaclung ata.fI'. 

QueBtum 82. What .... the pnnclpal obsteclea to the 
teachmg of I .. ence m your own s.hooI7-The boys m the 
cll18llleal forml .... fully taaked, 1 thlDk overtBSkod, by 
th01l' present work, so that under anstlDg condItions they , 
cannot bo taught SmOD08 WIth any good results; many 
boys. however, are det&1ned by thm parents In the claostcal 
forms, who mentally would profit far more 10 a SCIence 
form, but thIS genen.u"s done for the sufficient ..... on 
that a hterary traultng II of VItal llDportance to the boy'. 
proapecta m hfo 

Quuhtm 33. How oould the Universltlea best .. sist 
Imenee_Iung m Behools7-The Umveralty of Oxford 
has done much toward. the mtroductton of SCienoe into 
Ichool teaclung , IDdeed, I havo often been aurpnsed by tho 
Ignorance men of BClBDC8Sbow at the lI1g0r0ua efforts made 
In thIS dnectton, both by the Umvemtyand the Depart
mont of Smence and Art. Much addItional good would be 
done If the Unlversttteo Imtltated a general matncu\atlon 
OJ'leavmg exammatlon, COUlpnsmg.-

(1) Mathematlca, (2) Smenoe, (8) Language and LItera-
1Jure, Ilnd aJIoWlng excellen ... In one eobJect to OOlDpOD_ 
for defecta m anoth... School teachmg ought to lay m 
the mlDds of the young a broad and a oommon b .... for 
l\lbsequon! and more specutl colture. Many hmdranoes 
have h,therto laID m the way. A fear of auperflctal know· 
ledge, the llDmedl&te demands of praotreal hfe, V8I'lOU8 
compohtlve exammatlona, but chldy the want of _ 
ment 88 to the aubJecta to be taught. thIS Iaot and pnnC111&1 
obatacle 18 faR dtaappearmg. and If tho State and tit. 
UmVOl'lllttea gave tho BChoolmaster their _oe .. 
.hould 1000 see a more compJehOlJllV. and harmomoua 
8f8Iem of m_on mtroduoed. 

Queshoa 34. Can you onggeat &11y_t m wluch Govl!l'll· 
ment oould ..... t I1CleJ1COoteachmg In .choola, ... tor 
example, by mspectlon r-Nothwg m my judgment would 
be eo beneficutl to endowed BChools ... oyaIemat1c m. 
.apectton and lIUbordmalron in """'" oentral authonty. 
Whatm!r __ 80lBDIdIc stuchea would _Iioql 

auch a change, and It woold be greal, C)"'lea, Math .. 
mati ... and Modern Languageo, would ...... ve bardl'l .... 

Paaolt. W. WALna, M A., 
H'llh M ... tor, 

December 26, 1872. (p. S. H. H) 

18. Rt.aoolV ScHOOL. 

a-.d .4"...." ... .., •• 
QwBtum 1. How .. the .ohool cl ... llled '-The Sohnel 

conllslo of two SId ... (1.) Th. CIB88Iea1 Side I and (2 ) 
The Modern Stde (wblch w .. estabbabod ,n September 
1869). The Forma during tb. preaent Term ....... follow I_ 

n. ClamCII/ SIIle. 
Tho Monlto .. and VI. 1 

Vl.2 
, Pirot Vth 

Seoond Vtb 
Tlurd V •• 

Upper Remove 
Lower Remo ... 

;; ". 

a34} 
/129 
a 82} 
/183 

• 36 bore. 
31 .. 

• 85 .. 
32 

., 83 II 

• 83 
~. 63 II 

• 65 

a 32} .63 .. 
:r.o:;.. Shell • /I 31 • 33 

MIddls Shell • 

P .. lt IVth • 33 
Sooond IV. • Ill! 
Tlurd IV. • 17 .. 

(2) The Modem S,d. (whtch WIllI eatabltahed in Sep. 
tember 1869). 

n. ModBm 8uJe. 
VIth • 6 bore. 

Upper Vth • 9 .. 
Lower Vth • 12 .. 
Modern Remove • 10 .. 
Upper Shell • • 11 .. 
Lower Shell • • 4 .. 

Quut.... 2. II SCience a necea..,.,. part of the ocbool 
r.ou .. e, or IS lttaught only in 'POClal forma or departmente7 
-Natural Smence '" taugbt to all boy" on the Modem 
:i.C:ci::.'!'~alb~ 10 the Vth forme and Upper Remove 011 

Queat.... 3. Copy of t,mo table f 
Quea/IDfl 4. Summary of hours per week given in each 

cl ... to chlferent IUbJeots. (If playttme IS utlhzed for pre
pEatlon or pract,cal work, thIS Ihould b •• hown "parotely.) 

Qwst ..... 6 Sumlll801'f of the number and average ago of 
bore loammg .... h of tho vanou. lubjecta m the Naturel 
Smence c\aal" 7-The Modern lido hovo been t&Uflht ,n 
two dlV18IOUI, .... h conllStlng of about 26 In futu .. tbey 
wt1l be chVldod mto three chV1810ns. The bD)'l on the 
Claa81eal lId ..... at present taught m tour d,vwon., ... h 
ooDJo&tmg of about 83 bore. 

Quut .... 6. Amount of knowledge re<JUlIed bel"", the 
slndy of Smence II oommenced 7-No tioy IS at pr_ 
allowed to JDm the Modern ",de unl ... he baa been one 
year m s.hool, and IS at 1_ on the Lower Sholl. 

~ 7. II anyalternatlvo or .hOI08 of aubjeeta 

What department. of SOlen ... ate preferred 1 
" By parent. 7 
6. By the LOYll 

QuuIsmo 8. What branch of Science ..... v .. moat &tten
tJon m the achool, or IS fonnd by 8lIpmence in ltav. tho 
grestest educational nluef-Expenmental phy .... II t~ 
only enbJect wluch baa been taught 10 BChool. A few boy. 
___ on 10 oolllPl""tlve anal:omy and phYllolDJ(1 
durmg the ha1f hohdays, BOd oth ... _ whtcb they can 
ammge WIth the teacher. 

Queshoa 9. What _gbt is 88S1gned in 80lBDIdIc attsnJ· 
mente m delermmmg a boy'. po8It1DD m the BChool7-The 
IIIIIDO wmgbt as in other anbJecta, the proportlona ItemA' 
detennmed by the tune gJveD N tha .... flIBI anb.Jeots. 

MelTroJ. '" T....Amg. 
Qamioa 10. What proporttona of the lOB8ono take the 

form reapecttvely of-
, ... ) On! teacInDg and denJOllIInIwn '-The boy. 04 

the C\aaaICal Sule ... prment at one leotme " 
..-. The boya OD the Modern Sule ... 
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present at two lectures m each week All the 
boy. are required to take notes of the lectures, 
wluch are exammed by the teaoher 

(b.) Book work 7-The boy. who are m the Upper 
DIvIsion of the Modem Side are recommended 
to r .. d a text-book out of school. 

(e) l'ractlcal work 7 -l'ractlcal work I. attempted 
only With the Upper DIVl8lon of the Modern 
Side one hour 10 the week. As Boon as the Dew 
1ecture 100m. and laboraton .. are erected, It IS 
expected that praetJ.cal work ID phYSICS and 
cheml8try WIll b. found to be,the most etliclent 
mean. of te&clung these subJects. 

Que.tson n. Which fonn o£l.s.on IS found to."e most 
ell'ectIve7-A. far as It has been-attempted, a I ... on 1D wluch 
the boy • .,.. mode to repeat expenment. whIch they have 
leen performed by the te&cher at a preViOUS leason, or 
other mmple "penments, II found to be by far the most 
ell'ectlve. 

Quutwn 12 How are text-book. used 7 e g .. Is book 
work supplementlIl'Y or preparatory to the om! le •• on 7-
At prseent text·book. are u.ed m & few C&8 .. only, as .tated. 
m the an.wer to Q 10. 

Quest. ... 13 Is the u.e of Dote book. encouraged (a) 
dUl'Ing 01' (b) after the lesson, and to what menU-The 
boJ'll are recommended to take bl'Ief nates dUl'IDg the le.son, 
and afterward. to wnte th .. e out at length, maklDg careful 
draWings of apparatu., &0 

Que.twn 14 How far are boy. reqwred to prepare theI1' 
own apparatus or expenment8, or to collect specunens 
dunng the IDtervals between les.on. 7 - In the .ummer, 
pnze. are oifered by the School SCIenlI6c Society for the 
best collectIon. of plant., mothe, butterfiI", &0. 

Quest.... 15. Deacnbe any method of teaolung .ome 
.pBClai branch of SCience wbIch has bean found .u .... sful 
ID your achool7-ComparatIve anatomy has been taught 
to a few boys, WIth some SUCCelS, by makmg them read 
Profe.,or Huxley's PhYSiology, as on mtroduclIon to the 
subJeet. 1'he teaoher /!lvee one or two el.mentlIl'Y l.cIIllea 
on the subject of each ohajJter bifor. It II reed The 
l1,m" are exammed and carefully drawn ComparalIve 
O.teology II then oomm.nced Spectmens of ev.ry un· 
portant order are e~ammed and made out- With the 
teacher's help, or by reference to auah books as Professor 
Flower'1 Osteology of the Mammah. SpecImen. of 
dissected B.mma.1s are then exwmned, and Wssectilona of all 
the cl ..... of anunaJs are med. 

InstnJ.ments qf Teachlllg 

QueShOR 16 What .pectal proViSIon (e g. laboratory, 
lecture room. observatory. museum, bolamc garden, &c) 
• 1 made for 8clentrlic lIlstructlOD, and bow 18 It used 7' 

(Plana and de.cnptlona of th .... With .tatements of' 
theLr cost and annual expel188, ahould, If p0B81ble, accom
pany thl. retIlln ) 

It II IDlended that the follOWIng lOoms .hcluld be erected 
1D 1873:-

One lecture room for pbYSICS, .apable of boldlDg 75 
bors 

One laboratory EOI' phySlCl. capable of holwng about 20 
boys at work 

One apparatul room, and a small SIttIng room, for 
physIca. 

One lecture 100m for obemIStry, capable of holdlDg 75 
bors 

One laboratory for chemiltry, capable of holwng 25 
boy •• 

QuestIOn 21 To what books of reference, other than 
ordmlIl'Y school books, have the scholars ..... s1-There 
IS a good school hbrary to whlch all boys have .. ceo! 
durmg cerlaln houre 

QueshOB 22 Is there any smentUio .0CIety or club 1D 
conneXlon With the lIchoo11 a.nd If so, who compose It, how 
IS It worked, and what 11 lta Infiuence on thE'! bt)ys?-Yes. 
The rule. of the SOCIety are appended Meetlng. are h.ld 
about once. fortnIght. Papers are read by the members, 
or, OCCIUUOnallYJ by strangers It 18 almost ImpOSSIble to, 
estunate Its mlluence on the boys generally The members 

'themselves undOUbtedly receIve bene6t from the papers, 
and the dIsCUSSIOns winch follow. The SOC1etr also exerCIses 
good mfiuence on tho.e who make botanical and other 
collechon. 

Test. oj Progress 

QueshOB 23 How often II the work tested 7-0nce ID 
each tenD. ('1'hree lImes a rear ) 

Queshon 24 In what way 7 e g by emmIDalIon of note 
booksl or by oral or wntten questJODs'l-By exammafilon 
of note bOOKS once a week, or oftener J and by wntten 
queslIon. a.t the end of e .. h term 

Question 25 By whom 7 by the teaoh .. s of the subJect., 
or by an IDdependent eXODllner1-The exammalIona ref.rred 
to above are at present held by the teacher, but, once 8.ye&r, 
there IS a.n exmmna.tJ.on In the wOTk of the yeBl' far two 
pm .. gIven by the Head Master. ThIS IS conducted by an 
mdependent examlDer (generally from Oxford or Cam
bndge). 

U'eackers. 

Queohon 26 Is there any wfllculty m proourmg co .... 
petent SCIence masters 1 

Q .. shon 27. Where are the beet oblamed 7 Have they 
been speCIally tralned for the work 1 and If so, m what doe. 
such tralmng consIst 'I 

Queshon 28. What eVidence of .mentrll. quaWicalIon 
tendered by canwdates II found to be of moat value 7 

Queshon 29 Can you state any results of SOJence 
teachmg 10 tb~ school? .uch &B-

(a) Suc .... , profes.IOnai or otherWl8e. of mdlVldual 
scholars 

(b) Infiuence upon the general studies and mtellectua.l. 
hfe of the ochool 

Questson 30 Are any special rewarda or encouragements 
(e 9 exhibitIOns, scholarships, or pnzes) open to successful 
.tudenIB of SCIence m the achool1-Two Prlz .. are g>ven 
annually by the Head Master • 

Queohon 31 What Improvements, do YOll thmk, could 
be effected In the teachmg of SClence In your own school 'I J 

-At prseent all tbe teachIDg of Natural SCIence II earned' 
on m a room whIch 18 used dUl"lng certam hours of the day 
by one of the Cl8881Cal mastel's. As soon 88 the new rooms are 
finlSbed, It IS boped tbat the teaolung Wlll be much more 
ell'ectIve No practIcal work, worthy of the name,18 now
attempted, exc.pt With a few hoys, and Without praetJ.cal 
work no real progre .. seems to b. pO"lble, except m the 
cas. of boy. of unu.ual ability. 

Quest.on 32 What are tbe pnncIpai ob.tacl.. to the 
teaclung of SCIence m yOUl' pwn scbool7-Vide an.wer to 
qu_on31 

Tbele hulldlDg. will co.t 4.8001 , exclu.lvo of fittIngs 
It II also pl'Oposed at • future lIme to .dd • prep ....... 

tIon room and & balance room for the chemical departInent 
It IS also proposed to have a room for typical speclID8ns, 
(illustratlve of Botany, Zoology. Geology. and Mmeraiogy), 
and for practIcal work ID DomparatIve &natomy 

QueohOll 33 How could the UmVOl'lllII .. best ".Iat 
sCIence-teaohIDg In scboola f-Probably by mcreaamg the 
number of acbolarsblp •• and by makmg .ome branch of ex. 
penmental phYOIC8 Dr cbemt8try a n .... &IIl'Y part of the 
first exammatlon that IS p .... d by every undergraduate. • 

Questton 34. Can you sugp;eet any way m wlu.h Govern-' 
ment could asSISt 8clence:teach~glD schools, as, for examplej( 
by lDspectIon 7-1f If LeaVIng ExammatloDs" were eatab.. 
hobed. mereased attenlIon would neceasanly be /!lven to 
Natural SCience at schools • .r aome branch of the aubJOct 
were made compulsory m theae exammalIona, whether 
conducted by the Government or by the UDlVBnItles 

Q ... hOll 17. Number of asSIatanta alld """,lora. and 
annuol coat ?-At present there 18 only one maater When 
the chenuoallecture room, &0 •• referred to abOVll, are ready. 
anotber master WIll he apPoIDted. 

Q.eshOR 18 What apparalIIS. wllgI'Olrul, and apecIOl 
6ttmgs are In u .. ' what was tbm coat r and what .um II 
..uowed yearly for new IDstruments, and to repl .... matenals 
used. &. , 

Qu..ho. 19. Is there a workshop r and .r.o, bow, and 
for wbat parltcular purpose, 18 It used 1-Large workshops 
WIll he erected dUl'Ing tbe oourse of 187l!. 

Qt...",,_:lO What text-books are m use f d .. lInf!1l1lluni 
between those for the JUDIor and lIBDlor claaaea , 

Qu.sllOll 35 Have you any other InformalIon to IIlve, or 
auggeotlon to make, hkely to he helpful to the CommIS
moners1 

H MONTAGU BtlTuB, D D • 
Head Master. 

January 23, 1873. 

Aa :I 
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19. E'roN CoLLBGB. 

ANsWEBS Br Ru. DB. HOBlln. 

Quemon 1. How i~the echool oIassdled 7-Tbe nominal 
f~ _ tbe 6th (the rugheet), the 6th, the Remo .. e. the 
4th, and the 3ld. but these f~ _, In eome ..... , ... "1 
large, • 9 , tho 6th oont.w.1U! about 480 bo.Y8 The 6th 
and 5th forms together .... therefOl'e, spht up mto 14 diVI' 
liODB, each under .. <Wferent clasSIca.l master Tbeas 
.nVlSlOns _ IIl'I'OlIged 1b gl'Oups, called A. B O. D. 

The A group oompnses ruVl810ns • I, 2, 3. 
D " .. 4,5,6 , 
C " • 1. 8, 9, iO. 
D" " " ~ 11, 1.2, 13, 14. 

For xnath ...... tIcs'l>nd B .. ence (and In some ...... for 
French), the chJ!'erent (!!Oups are dnruled afreoh, on .. 

different principle, among the m~tbemt.tioa.l ataI (or the 
Fl-enob 8ta1f). 

A whole (!!Oup, e.g B. 01' C •• g_ to mathemati08 to
~her, and the m.thematlca.l m .. tera ......... gethem,llc.')ld. 
log to th ... mathemabca.l prell .. ....,.. In <Wferent olaoo ... 
Ten xnathematlca.l olea ... can IJO on 81lDultaDeoualf. 

A aumlar red,stnbutlon. but not so complete, it made 
::n iiIenee teachmg, see Mr. MMan'. "newv to qn ... 

The Remove and 4tb fom ..... amillarl,y IIITImged. but 
ther have no .... n .. teaclung. 

Quemon 2. 10 .000n.. " n ..... ..,. part of the lobool 
course, or .. It taugbt only 1b .pecllll fow. or dopaJt
menta 7-sc..n .. II taught .... n..,.....". part nl the school 
oours. from dIVl810D IV to IX InclUBIve. 

b .. an alternatIve IUb~ect With modern IllDguages, 
modern ruato'Y, extra clas81C8, or extra mathematl ... m 
chvta'Ons I. n .• In. 

Qu.- 3. CoPT nl1'lm. Tabl .. 

WOOLWIOH Drv18IONB-LmiT ScHoo .... T .. 's.1873 

B. 

llIQ'oI • weel<.l ".BO. :u: .... .. ..u. 
JIIOnday - · Greek Testament· · · · Malhemall .. · Math_os · Mathemattcs. 

"l: 

Tuesday · - F ..... ch · · Poliltcal Geography Mathematlos · - -
Wednesday · Ver810D - '. · · · Mathematics - Latm ConatruIog • tetrn CoIlItrUJug. 
Thlll'Sday - · French · · Mathematl .. · Pohllcal Geography - -
Fnday - · Mathem&ti .. · - · · MathemallC8 - tetm Construing _ Mathematicl 
Saturday - · VersIOD - - Latin CoIl8lt'uing · Mathemallca - - -

1 DlVUllty, 6 Labo. 2 French, 2 Pohn.a! Geography. 11 Mathematica. 

c. 

Monday · ~ Gr!oek Teatamem • · · · Mathematl .. - Geography - · Mathomanco 
Tuesday · · French · · P.hncal Geography' Mathomallea - - -
Wednesday ~ Mathematics · · · · Labn Constrmug · Mathematicl · LatIn Constmmg. 

Thlll'Sday · · French - · Math_ · Polmcal Geography :- -
FrIday - · Vernon · · · · · Labn CoDBtl'lwlg · MathematlCI - LaboCo .. 1rI1iog. 

~y · - Translation - Mathemabcs · Mathemalleo · : - -

1 DIVlmty, 6 1.atm, 1 Geography. 2 Pohllcal Geography, 2 French, 10 Mathematics. 

D. 

· Monday - · Greek TOOIament • - - · Math_ · VatIIematIoo · Geography. 

Tuesday - · Ma_II .. · Pohbc&\ Geography Mathemaa.. - - -
Wednesday · Mathematles - · · - latm CouIromg · VatIIematIoo · F ..... h. 

Thonday • · Mathematics · Labn CODJtralDB · Pollilcal G_hy -
Fnday - · Latm CompoBloon · - · Latm IJonItrmDB - Latm CoIlIIrDmg - J'rench. 

Samrday · · Saymg Lesson :Mathemat\<O · Mathemabee - - -
Divinity,S Latm, 1 Saymg, 1 Geogi.apJ.y.lI Pohtlcal Geography. 2 French, 10 lIfathPm ..... 

A lIoy m the W oomob 01 .... if in his last year, will Ibm! three _ • week m BagIuoh HIII!ory aucI Literafme two or thellO 
I .... na will be at holllll m which he would DOt othennae be m Sebool ~ tile _ ODe will be at tile _hem_a! ....... 
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A (DiVlS'ons,!' II, II!') , , 
Tum, M'OllDA.Y TuBSDA:!'. WEDNESDJ.Y, TBD'BBDAT J!Jwal. SA.Tt1BIJA.T. 

780 Greek. Teatament Construe Latm ~t~onLa~ Saymg Leason - Construe Greek Vemon. , 
Poetry Poetry, TranalatlC>D. 

9.45 MaIb .... tl .. - - - - - - New Stachea - - - New Stoch .. 
11.16 Construe Greek Construe Greek Constme Greek Construe Greek. M.th .... tl .. - Constme 

Pro .. Prooo Poetry FroBe. Latin Poetry. 
80 Saying Leoaon - - - - NewStodl .. - - - - NewStuchea - -
6.15 Construe Latin - - - 5 Mathema\i .. - - - - Constme Latin 

Pr .... Pro ... 

B. (DlV1sioDS IV , V , VI) 

7,30 Greek Teetament Frenoh - - Vemon .. - French - - Mathematlca - Tran.latlon 
Vemon. 

9.45 - - - Saymg Lessen - - - - Saymg Le ...... - - - Conatrue Latin 
Showup Frenoh Poetry. ", ExerCIse. 

Gr.ek. 11.15 Mathematlca - .Pbymcal SCIence Mathematics - Constrne Greek Construe Theocntus 
Poetry. Poetry -

Sh .... upV ....... 
8.0 Conatrue Greek - - - Construe Latin - - - Construe Latin -

Prose. Pro ... Poetry • 
6.15 Construe Greek - - Construe Latin - - - Phys.cal SClODce - -

I Pros .. Pro ... 

C. JDiVlBlOns VII., VIII., IX , X.) 

7 80 Greek Testament Frenoh - - Mathematlcs - French - - Verm.OD. - - Transla:b.oD. 
9.45 - - - SaYlng Lesson .. - - - Phymcal SOlen.e - - - Phymcal Smence. 

11 Iii' Construe Greek Construe G.,.ek Construe Latin Construe Greek Construe Latin Construe Greek 
Prose Prose Prose. Poetry Poetry , Poetry 

8.0 ~~J':~tI .. : - - - Saymg Lasaon - - - - ltathematlcs -
6 16 - - - Conatrne Latin - - - Construe Latin -

Prose. Pcetry 

D. (DlVlBlons Xl., XII , XIII., XIV) 

7.80 Greek Te.tament MathematJ.08 SaymgLeSBOn - Mathematl .. - Latm Compo91tIon SaymgLesso": 
mSohooL , 

9.45 - - - Greek Ex...... - - - . Construe LatIn - - - Constme Greek 
Prose. Poetry 

1115 Con.true Gl'""k Construe Greek Construe Latin Construe Greek Construe Latin Mathematlca. 
PrOBe. Prose Prose Poetry Poetry 

8.0 Mathemati •• - - - - Mathemallcs - - - CODstrue Latln -
Poetry 

6 16 Geograpby - - - - Frencb - - - - - French. -
The accompanymg Soheme shows the arrangement of leasons for the first 14 school dIVUllODl. 1: e , for the whole of the SIXth and 

FI~:':Oa.jo~~ tI:~~:a:fa:e !:me:!o~n:kn;:rgIa':t~tl:-~ ~~:=~~e~t: ~~~~:e,: fi: tl:soa:y U:~ week, 
and talong liZ, thus getbng 22 leasons In)he week U &.galllBt 21 m the ordmary Clas.!ucal course 

The iMPord.on ot ltuwea in tlu. Sohem~ 18 as follows _ 
n the A. Dlmlons-l Leason DlVlmty, 8 Latln, 6 Math .... tl ... 8 Enghsh ib.tory and Llterature, 4 New Stoch ...... 
French or Germ .... or ltahan or Gco~pby, or l'bymcal Sc.ence. Tot&\-22. • 

- In the D, C D. D.VlBlOns_l Lesson DlVlmty, 7 Latln,6 Math.mall .. ,8 Enghsh, ~ Frenoh, 2 Physical Sc.ence, 1 Greek 
Total-2~ - , 

Wooh"cb Dl'ris!o.s, ;1. J. HOBlIlIY. 
Feb. 6th 1878. 

Quo.""" 4. Summary of hours per week g .. en m eaob 
01 ... to dd!'.rent ."b~.ota. (If playllme •• ullhsed for 
preparabon Or practical work, th!a .homd b. shown 
uparately) 

A. D.VlS.on. 

B. 

c. 

D. 

- 1 bour DlVln.ty. 
- 3 Math_aile •• 
- 4 Alternative Snbjecta. SOlen .. , a .... 

to'1' &0., &0. 
- 13 CI .... c •• 
- 1 hour D.vm.ty. 

II Mathomatlcs 
- 2 Smenee. 
- 2 Frenoh 
• 13 Clas8lca. 
- 'l'h. oeme, except that there 18 • g 

geography l .... n m p1aoe of onB 
of the olaaSlcall .... ns 

• The oeme .. C~ except that there •• 
no Smence, but five mathematlcal 
l .... n •• nstead of throe 

Ex ....... are done out of oohool. and other work, • g 
extra WVlIllty, oiasstos, Engbsh. &c., &c., .... dono With 

the tutors m thm bou.... TIns is known .. pnvate 
bU8lDe8a. 

There •• also voluntary work m the laboratory dlll'lllg 
play boW'll' ... Ml' Madan'. answers 

, QueshoR 6. SUlDIIlIIlI of the 'lumber and .verage age of 
boys learmng eaob of the vanOUB subJect. in the Natural 
Smence classes 

-S .. Mr Madan'. answer for b18 own olas ... ; other boy. 
....1 .. l'IlW~ phl81cal geography. or elementary astronoDlY, 
or mecbamci. m tho Seten.. hours S.. Ml". Dalton'. 
answer. 

Tb ... agee range from 18 to 13. 

Ques""" 6 Amount of knowledge re'l\lll'ed before the 
et\1dyof SOlen .. 18 commenced. 

SuiliOlODt knowledge of cI ...... and matbemabcs to get 
mto the Lower Fifth form. TIns may be done by average 

boh:f~.,!!!...a;::r~~on to the 5th fonn includes 
translabon from such book. .. HomEr. VIJI!ll. Xenophon, 
e ........ Latm (proBe and """,e) OODljlOlltiOn, anclimt 
blstory. French 

Aa4 
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In Mathemab_ 
Anthmettc, all, ...... pt the Iugber rnlea, • .g. d ..... unt, 

pmfit ond loae, otocka. 
!oJgebra, to llJIlult&Deoua equatumo (melUllve). 
Euchd. tim 12 pt'OpOIIltu", •• 

off~ 7.10 on,. alternative or chOI .. of aubJeet& 

Wbat departmenta of Scumce .,., preferred' 
" By parente' 
b By the boys' 

Que_ 8. "VI hat branch of SClen ........... most atton
lion tii the school, or .. found by exportence to have the 
greateat educatIonal value' 

Que.11<m 9. What wmgM is &85Il(Iled to 8CIentdic attain
menta tn detemuntng a boy'. P08ltion In the school T-In 
the ~, tn." for BChool lJromotlon mto the middle dlV1S1on 
of the 5th Form, ond mto the Upper dlVlllon, .... SClen .. 
paper .. set The papers are 12 In all. 

Metlaod. o/7fackJng. 
Que_ 10 What proportton. of the leaaona take the 

tom respeetlvely of-
(a) Oral teaclung and demonslr&tJon T 

• (D.) Book work T 
(c.) Pmcttcel work1 

Que- 11 WhIch form of leaaon is found to be most 
effecttve P • 

Quemoo. 12 How are text-book. uaed Tog •• Is book 
work supplemen~ or preparalory to tho oral lesson' 

Quemoo. 13 Ie' the uoe of note booo encouraged 
(a) dll1'lng or (6) after the lesson. and to what extentT 

Quem ... 14 How far are boyo reqUired to prep_ tbmr 
own apparatus or expenments. or to colleot 8pecmlOno 
dll1'lng the mtervals between lessono' 

Quemoo. 15. DeSCrIbe anJ method of teacbmg 80me 
ap8C1al branch of SCIence which has been found 8uccessful 
m your ochooi. 

1_uf TelJ()lwnI. 
Quemoo. 16 What opemal proVlllon (0 g •• laboratory. 

leoture room. observatory, m1lB8lllll, botanw gardea. &0.) 
'0 made for sClentmc mstructtOD. and how IS It uoed' 

(Pians and deacnptIonB. of thee .. With statementa of 
tbm cost and &aDual expense. ahQ,uld, If p0811ble aocom
pony tins return.) 

Que.ho" 17. Number of OBl18tanta and onrato .. , and 
a.nnual costol 

Que_ 18. What apparatus, dlllgl'&Dls. and apOClai 
fittIngs are In use ~ what wea thmr cost T anti what sum I. 
allowed yearly for new mslrnments. and to roplace mao 
tenals used. & •• f 

Quemoo. 19. Is there a workshop T and If 80, how, and 
for what' partIcular purpose. U It uSed , 

Quemoo. 20 What text-booo .... ,n use T distIngw.lung 
between thOle for the jUmor and semor claasee. 

Q..mon 21 To what boob of reference. otber than 
orchuary school booke. have the scholar ....... 1 

• Quemoo. 22 • 10 there any BCloutt1le soC/ety or club m 
connexlon 'WIth the 8chooU' and Jl 80, who compose It, 
how .,. it worked. and what IS Ita inIluence on the boys 1 

Tom 01 Prdgrees. 
Que_ 23 How often .. tho work tested 
Quesholl 24. Iu wliat way, • g • by exammatIon of nota 

boob, or bJ oral or WrItten queatIons1 
Qaesholl 25 By whom 1 by the teachers of the snbjectl. 

or by an Independent ""ammer 1 

T_Mr-8. 
Quesh ... 26 Is there any ddliC11lty In prommng com

petent SCIence meaten 1-[ have hardly exportence enough 
to answer th,s queatIon. haVIng only appomted one _. 
wbo wes hIghly recommended by very competent persons. 
and has proved most able and eliICJent. But I tIniJk there 
is .. nOlderable dUIienIty In findtcg men of lugh !IC1BDtdIc 
attsmments who are also able and WIllmg to teach boys. 

Quemoo. 27. Where .... the beat obtamed 1 Have they 
been apema1lytramed for the work; and If 80. in what .we. 
sncb trIWJJng oon_1 

Qoe_ 28. What "",deoce of ...... tt1Ic quaWlcatJon 
endered by candIdates lB fonnd to be of most value 7 

Que_ 29 Can you atst.e any reaulta of Scumce 
. ..clung m tbe achooI1 ouch_ 

(a.) Su ...... prof08S1Ol1&l or oth ........ of md ... .aual 
acholan 

(6.) Inl!f:.":f th:,~ general stnchea ODdlUtelleotaal 

QIIahooo 30. Are any apeoiBl .......u or ancmJ"'fI'!1I1ent 
(0 g. ""Iul"tlons. aohQI ..... lup •• or pr1Ift) open to lUooesafuI 
atudents of Setellce m the sohool r 

QueBholJ 31. What ,mp_enta, do 1011 thInk oould 
be effeotad m tha .... lung of SCIence ,n your own oahool r 

QueBholJ 32. What are the prtnClpal obatacl .. to tho 
teechmg of Smence In your own .chool1 

Quemoo. 33. How oould the UWveI'II!;" beat ...... 
SCIence teaclung m .. hoolll1 

Q,oem... 34. Can yon BUggest an)' way In _llIeh Govem
menlo oould MIl" Smence teaeillng In acboolll, .... for 
enmple, by mspectJon 1 

QuesI1<m 35. Have you any other information to rve• 
or 8uggeafaon to make. hleI1 to be helpful to the Com
ml8BIOnera 1 

January 24. 1873. 

.A.Nswxaa by H. G. M.u>AK, Esq. 

a...,.aI A,""angt!f1leat •• 
Qa.shoIJ I. How is the sohooloIusdled 1 

Que", ... 2. II /:.Clenos a n ...... ry part of the •• bool 
:::, or 18 it ught oolJ m .peOJB.\ fOftlll or depart-

Qoe.hoIJ 3. Copy of T,me Table. 
Q_hoIl 4. Sumlll4ff 01 hOlll'l per week gtven ,n- eaoh 

.Ius to different subjects (It playllme I. utilized for 
proparanon or practIcel work. tins .hould be showo 
aep_ly.) • 

QuesholJ 6 Summary of the number and average age of 
bar. IearDlng each of the v ..... ous lubjaots m tho NatunJ 
Sc,.nce el .. see. 

Opl1ce. I Cbemlllry. HydrostatI ... 

Number of boy" I 64 12 

Average agtf - 17-1~ 15-18 16 

[The aboh ref .... to Mr Madan'. presoat clusea.J 
Quell"", 6. Amount of knowledge requlPOd before tbe 

.study of SCIence .. commenced. 

Quemoo. 7 Is any alternatIve or ChOIce, of .ubjects 
:::: T-No alternative or chOIce of eubjeota ' .. &8 a rule. 

What dapartmenta of SCIOnce are pref ..... d 1 
a. By parenta , 

Parents do not appear to have any dOClded preferen .. 
for particular BUbJects. bemg .unpl)' deeuou. that the/r 
boys .hould ho taugbt Natural SCIence. ChODUatry .. 
sometImee mentioned, bnt whether on ratIonal ground. 
01" not, 18 h8irdlf cle&!'o 

O. By the boy.' . , 
Boy. seem to take moot mtereet in the aubJeet& of 

If Heat" and fI ChemIStry 01 the Don .. m.etaIhcI e1emena." 
The former subject, treated In allJllple wa1,11 undoubtedlJ 
very attractIve to the younger boys 

Quemoo. 8. What branch of Smanco receivea most 
at.tenlloo In the sohoo!, or lB found by expemnC8 to have 
the greatest edllC&tlonal value' 

Quemoo. '9. What wetght .. "Ol~ed to 8CIODtt1Ic attam
menta m determmmg " boy'l polltion ID tho .. bool T 

Metlaodo 01 Teoclwnl. 
QuemoIl 10. What proportton. of the lesson. take the 

form respecttvely of-
Ca) Oral teaclupg and demonstration T 
The work m sohool oonl1st& entueJ1 0' oral teaclung 

and demonstratIon, the first 10 mmntes, or more, berng 
occupred m qnestwn. on the preV1OU8 Jesoon. 
-(6) BookworU 
(e) PmcttcaI work1 
Practicel work in the Jab~ .. done entIrel,. out of 

scbool, the tIme devoted to ,t being from 3 to at hour. I. 
.... 1} week Tho tIme apent m reguIss .. bool Ieuono .. 
about one half of tins. 

QIIahooo 11 WInch t ..... of Ieuon IS found to be _ 
ell'ecIave1-lt 18 not qmte euy to eompare the oraimBlrne
tJoo WIth tho practIcel .. ork. The Iatk:r .. _11 mppJ .. 
mentsry to tho former, ODd serves to fix In the mmd wbG 
hOB been prenonaIy ohown. 
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It is doubtful whether pracile&! work by liself I. auftI
mont. W,thout prev101l8 om1 teaching a boy I. apt to do 
an e"'p"""'ent mechamcally, WIthout re&hsmg Its full 
meaning. Durmg laboratory work the boy. are adVIsed 
to oonsUlt th ... text-booka and not. books, and eonatant 
reference 18 made to what bas been shown ID lectore 

Quutum 12 How BJ'e text-book. used P 0 g, is book
work aupplementBJ'y or J>l'eparatory to the or&! les.on?
Text-book! are cqnsldered as aub."hary and .upplementBJ'y 
to oral le.sons The latter follow the general coorse of 
the te.t-book, and the boys are told to refer to thel1' book •• 
In wrJ.tIn~ out thell' notes of the leSSODS, for e:s:.plana.tlons 
and details beyond those wOOch can be fPven m school 
hours 

Ques/1"" 13. Is the u.e of note books encouraged (a) 
dUl'lng or (b) after the le.son, and to what extent 1_1'h. 
u.e of note book. 18 .ompulsory In all the .1 ..... 

In most c .. e. the boys hav. to tek. rough notos dormg 
the lesson, and to show up once 10 each week an account 
or abstract of the two prevIous lessODs, faIrly \vrltten out 
in a larl(er book. These are looked over, corrected, and 
marked, th. mark. be"lg read out ID P'lbll. 

In 80me of the lower classes the notes are wntten down, 
once for all, dUl'lng the 1es80ns, cmefly from dtctatlon, 
manyexpemnents, however, are left for the boys themselves 
to describe m th ... own words. 

Question 14. How far are boy. requl1'Od to prepare thel1' 
own appa.ratua or experIments, or to collect specuneDs 
dunng the mtervaJe between I ••• on. P-Boys are required 
to make and set up their own appara.tus as fa.r 80S possIble 

Nothmg ,. done for them whIch they seem .ble to do 
for themselves In makmg go.aea, for eXdomple, the tubes 
are bent, cor'!ts fitted, .ubstance. weighed out, &c., by each 
boy for hlm8e1f~ Pnzes are gIven each year for collectlons 
of butterfues made by the boys themselv.. dorlng play • 
hourI. . 

Quo.h"" 15 DesCl'lbe any method of teaching some 
• pecla.! branch of SClenc. wOOch has been found succes.ful 
In your s,pbool 

I ... tNM1lent. of Teac!ung 
Quost."" 16. Wh.t .pe .. a.! prOVl.,on (0 g, laboratory, 

lecture room, observatory, museum, botaruc garden, &0), 
18 made for SClentIfic InstructIon, a.nd how IS It used? 

(Plans and descnptlon. of these, WIth statements of 
theIr costs and annual. expanas, should, tf poa8lble, aceom.. 
p.ny too. r.turn ) 

The laboratory budding, are shown m the annex.d 
plan ThOl1' total cost, mcluslv. of apparatus and fittmg •• 
was about 4,0001 The annual expenses ca.nnot yet be 
accurately esttmated, but will b. about 801. or 901, m.lu
dmg ooals, gas, lDSurance, rates, &0, but exclUSive of ser
vant.' wages. There IS one attendant at a salary of II per 
week. 

The work In the Iaborotory IS voluntary, and don. dDrlng 
play hours When a boy has attended chelDle&! lector .. 
for a term, he 18 allowed to put h,s name down for Is.bo
ratory work, and may, to a great extent, choose lus own 
tunes for working Each boy comes tor a penod of It 
or 2 boors tWloe a weak A p1aee at a work tabl. I. 
allotted to h,m. and all n ..... ary materials and apparatus 
are lupplled. A. muoh peraona! aupOl'VlBlOn .. po •• ,bl. 
JI glYen, and a. full account of e'Very analysl8 made (and, 
In many C&8B1, of other experlmenta) 18 wntten out and 
looked OVer by the teacher 

Th. observatory eontam. an equatol'lal telesoope (WIth 
6 m. object gl .. s), WIth dlVld.d wei .. , drtvlDg c1oek, &c , 
a .,d.real clock, tog.ther WIth a few necessal'f books and 
dU'l/ram.. Its total oost was about 6001 

It 11 under the ma.nagement of " comuuttee of masters 
who take It m torn. to be m the ob.en'Rtory from 9.lO 
to 1030 p.m • 

The narnes ot boy. who ""' reeommended by the .. 
masters are entared m a book, and four or five are tak.n 
up on every 6ne night, as well as oc ... ,onally dormg the 
day. 

g .. ." ... 17. ~ limber of .. s"tant. and ourator., and 
annual oost: .ee the answer to the preVIous questton. 

Ques_ 18. What apparatue, d,agram.. and spe .. al 
fittlDgs are m ns. Y what was thOl1' ooot Y and w~.um 
11 ollowed yearly for new mstruments, and to replaea 
materials used, &0 Y-Tho number of pi .... fitted up In 
the laboratory, under Its present arrangenlent, 18 32 The 
number of no.meB put down 18 never less than 80, and 
usuall1all the aVIIJlabl. places are ocoup\ed 

QoestioIo 19 I. there " workshop? and If 80, how, and 
for what parttcular purpose, la It used 1-There 18 a work
shop oonnected WIth the Iabomtory, oontammg two lath .. , 
work-beneb. forge, and " IIIIr BUpI,i:r of toola. 

84734. 

It's oOOe6y nsed for preparing apparatus for lectnres, 
, but boy. are encouraged to come there and tanght to make 

tOOngs for them.elves 
There are, besIdes tblS, two or three turners' shops In 

the town. to wOOeh many boy. go 
Quosl1on 2cf What text-book. are in UlIe Y dlstmguisOOng 

between those for the Juwor and senior classes 1 

{

JUDlor..J..WUson,. ChemIStry, ChambOIs's 
Course, Harconrt and Madan'. Practle&! 

Chenustry Ch8ml8try. 
Semor -Fownos' ChOlll1stry; Freseruus'. 

Quehtstlve Analy ... 
Ph;rBlcs. Balfour btewart'. Elementary Physics; Gaoot'. 

Phy ...... 
, Quo.t"", 21. To what book. of referen..., other than 
orchnary school booke, have tho sebolars ...... Y-There 
18 a good .chool library, conuwnng many standard s .. entt1ic 
works, e go, Watts' DIctIonary of Ch8ml8try 

Queohon 22 I. there any •• ,entt1ie sOCl.ty or club III 
-COnnexIon Wlth the school1 and If so, who compose It, 
how IS It worked, arul what IS ,ts mfiuence on th. boys t-

Test. 'II Progress. 
Quostoon 23 How often I. the work tested V-A part o~ 

::.~~esson IS spe~t 111 puttmg questtons on the pr.Vlous 

Note-booke ..... Iooked ovor and marked ouc. a week 
Two (or more) papers of questions are .et m the cours. 

ofth. half. 
There 18 an oxa.mmatIon dU!'lng the summer half COD

ducted by Independent Uamlne .. , m certam speorlied 
aubJeeto, a hat of wOOeh IS published about .. year pr.
VIOusly 

, Quesl10n 24. In what way1 e g. by ex&DlII1&tlon of nota 
books, or by ora.! or Wl'Itten qu .. tton.Y-Answered under 
previous qu .. tton ' 

Queshon 25 By whom t by the teacher. of the subJeeto • 
or by an Ind.pendent exalDlner V-Answered under preVIOUS 
questton. 

Teachers. 
Queslion 26 Is th.re any drlIi.ulty in procnrmg com

petent sCience masters 7-
Qu..mm 27. Where om. the b .. t obtained 1 Hav. they , 

b'een sp.Clally tramed for the work, arullf 80, m what does 
such trowmg .0DeISt 1-

Quo.tIon 28 What OVIdence of .Clentt1ic quabficatIon 
tendered by candIdates I.· found to b. of most value p_ 

Ques/1on 29. Can you stat. any r.sults of s .. ence teaeh
Ing In the sebool? eueb as-

(a.) Success, profesSIonal or otherWl •• , of mdlVlduai 
sebolars 

(b) Influence upon the general stud,es and intelleotual 
lIf. of the .chool. 

SCIence worl> bas, no doubt, brought out eam. (but not 
many) boy. who have preVIOUsly shown no mtere.t IJI, Ol' 
power over, theIr school.mdleB • 

areGti.~b.!r ::,:n~~~eS:-~n!~~ best boy. in C1assi .. 

Questoon 30. Are any spe .. a.! rewards or encouragement. 
C. g. exbJbltion8, scholarshIps. or pl'lzee) open to eucoessful 
students of 8 .. ence In the seboolY-A pme of 101. and 
another of 51. are fPven upon the re.ults of the annual 
exammatlon alluded to under questIon 23. 

Question 31 What unprovementa, do you thmk, could 
b. o:I!'ected ID th. teecbJng of s .. ence m your own sehool1_ 
It would seem better to re-amm.ge the diVlSlOns for amence 
work m~", completely than 18 now don. At present the 
boy. (below th. fuot hundred) are arranged moml:!, 
aecordmg to theIr Clasole&! or mathematIcal work, and 
there 18 80me c4ffi.culty In organlSUlg Ii consecutlve course 
of mstruotton for the boy. 

A largo room for .. mu,eum IS aleo mueb wanted. There 
IS • good nucleus for .. geologIe&! coU .... ou. but no means 
of ibSplaymg It "'...,perly. 

Qu....... J2 What are the pnnelpa.! obstaclea to the 
teacOOng of ... ence m JOur own sebool1-Th. natural 
nnWlllmgneas of parents and tutore to allow boys to IlIve 
up much tune to a subject whIch has not httharto hsd 
much urlIuence on a boy. 'place In the .. hool, and wOOeh 
doee not often serve as an ,ntroductIon to any recogmsed 
career or prof .... on. 'J'\us unWllhngn ... 18 qwte JusilJiable. 
.. _leo "ill. objectIon made, that boys ought not to be 
tanght too many .ubj.eta at on ... 

Q.est_ 3d How could the UDlveralt\j!a best assist 
SCIence teeclung m sebools t-By ofI'ermg scholarship. and 
pm .. for Natura! SClBnoe. 

Db 
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By givmg 1I1lIrOIl8ed famhtlea for the tnwbng of men 88 
Smence masters Lectures DIl!!ht he g> ..... (88 OCCBIIloually 
at South Kenamgton) on modes of teamung. TIna would 
mdnectly _at III the numeronB ....... where bGy8c ...... 
nover mtended to go to the UnlVfll'8lty. but ..... ,,\ once a 
profel!81on. IllCh ... engmeenng or appl10d ahOllll81irf. where 
a knowledge of SCIenOO .. reqUJ8lte. 
~ 34. Can you wggest "'¥ way III wluch Govern· 

ment oould 881m SOl""",! teaoIung In Schools. 88. for "". 
ample. by mlpootlon 7-By grants or loano of apparatus. 
dJogramo. &0. ( .... done In the ..... of Art 8chools). 

By oCC881oually .endJng lootulers, wbo !pIght alao be 
lD8pectora. -', 

Queshon 36. Have you any otber information to gm, 
or II1Ij!goatJon to m~ bkely to be helpful to the Comnuo-
BlDDers7 1 

ANswElIB by REV. T. D;-u-roll'. 

~aJ '&"1'ang ... ",III. 
• Question 1. How Ii th~ school claasrlied 7 

QuulJoro 9. Is Smsnoo a n........,. pom of the eahool 
couno, or .. It taught ouly m Ipemal forma or departlnenta' 

QueBttOn 3. Copy of time table 1 
Questton 4. SulllIll&l')' of hours per week given III each 

cI ... to d.wer.nt subJectB. (If" playtime IS ulilIlled for 
preparation or practlC:a.! work, tin. should b. .hewn 
separately,) " ' 

Qu •• t .... I) Summary of tho number and average ago of 
bOYI loarmng oaoh of the vrmoDl subjoots III the Natura.! 
SOlence .1 ..... 1 • ' 

{ 
3 cIaoses In Cht!DllStl1 

DIVISIOns I.-III. ~ • 1 <lI... m Phy.wa1 
Qoography. 

IVth dIVISIon, Chenn.try , 

DIVISIon. V.-XIV. formed untd 3c1ao ... mAstronomy 

{

6 cIao~":~~h~Y"cal 
last echooltlmo • • 3 class .. m Mechamcs 

• and Hlidro_. 
Last IIchool~e. 1 1 elaa. m eat. 

{ 

2 clas... in PhyBlca.l 
• Geo~ph,. 

:f clas ••• 1D Mechanics 
Dmmons IX.-XIV. had 80 PhySIcal SClenoa .' 

In DIVISIon. I -III there .... 100 boys. whose age. vary 
(generally) from 17 to 19 They are &lJ.oWed to ~hoose two 
extra sublects out of about 10. and to each aubJeDt they give 
two holIJ'8 a week. As 1 have eeld III my answer. tmee 
claos .. are formed IU Chenuatry. and. 011. c1 ... 18 Phyalcal 
Geography. The'llnmber of boya m"""li, last echooltilmo, 

DiVlBiol1s V -VIII. formed 

""" .. followo.- ., ," 
4 in lot ChelDl8try clas8 

14m 2nd 
Stuard " " 
6 m PhySIcal Geography elaao., 

Dmlloll IV. coDSlSto of 34 boya, of ag .. varyulg generally 
from 16 to 18. .;1 _, > 

, DmSIons V.-XIv have generally all the sam& DIIBlber 
of boy •• -m moat ternIS. 33 each. , 
, The 13 clsas .. mto whIch 1 have s .. d they are dJvzded far 

Sczence TeaclmIg, are 011 the average of the .ame I,... whiah 
gives (33 X lQ) boya for 13 ciao .... or about 26 boya 1D """h 
clas8 Th ... lIgee usually vary from 14 tq 18, though ooca
slonally a boy of 12 IS 10 advanced as to have reached tins 
part of the .ahoaL 

Que.tIDII 6. Amonnt of knowledge req>qred before the 
• tady of SCIence 18 commenced, • 

Queshon 7. Is anya.!tornatlve araholce of subjecta offered 1 
-Only 18 dww ..... I.-III. 

What departlnents of SCIence .... preferred 7 
(a.) By p ...... ts ?-Chenustry has attracted moat 

mterost; perhaps, owmg to the perfe"' ...... go
monts for It. 

(6.) By the bOYIT-My experzence JIJ m favour of 
clomen~ astronomy; but prob~7 teachen of 
other sublectB oould produce equany favourable -QuesIioro 8. What b ..... ah of BClence """"""" moat atten· 

tIon m the sehool, or .. found by ""Penenoo to have the 
groateat educattona.! value f 
,Qam1Oll9 WhM w .. ght 18 aeeigned to sciontdlc attaIn· 

ments m detemunmg a ~y'. poIIIfaoa in the sohoal1 

MetAodi 'If 2iacAmg. 
QueotIDII 10. What proportions of the 1....,.,. take th. 

form mpecttvely ol-(a.! Om! .. chlng..,d demonmotront 
(b Book work f 
(c. Practacal work' 

I .... lien .......... tb18 ..,11 the folloWIllfl qoestiOlll 
together. • 

I have generally taught elementary .. tronomy for ~wo 
coneecntlve I.hooillmeo to tho aame oiuII. Th.1lret ochoa\. 
time no text book II DIed 1 I Dlua.lJy give • genera.! exp\ao 
n.tlon of the leaon, then I dzctsts a bnef mum' of thaa 
explanation. wluah the boya take down m th ... note booke • 
the next lesIon .. begJm by 0 thorough exanunatJon. ""'" 
... co. of what WIllI leemt the previous time. tlnl probably 
OCCUpIes one-tlurd of the time of the louon. tho .. ",",nd .. 
bSlng used .. before m upIanatlon and dJotstJon of the 
next part of the lubjeat. 

Th. 1IOOOnd IOhooltlme we uae Mr. Lockyer'o Astronomy_ 
My method WIth tlnl il to give a ahort explanatory .... ount 
of what the lealon contain .. and the next time to queatlon 
thotonghly ul10n It. 

One hour m about 7 or 8 i. trveil to an examinalaon 

par:~18IJIlug. I. of oourse, make conolderable nse of the 
black·bci&rd 

I may add thot, as far .. my expenence goes. ngorous 
ora.! qumomng IS most IIDportant. and .. much mON 
neoeoaary m toscIung Phyazca.l Smenoe than other Inbjeote_ 

Queshon U. WhIch tom> of lesson '" found to b. moat 
el\'eotJ.ve1 

QuestIDII 12 How .... terl-hooka Uled f • g •• il book 
work supplementary or prep .... tory to tho orallo.lon 1 

Questlorl 13 II the DIe of nota hooke enoouraged (s) 
durmg, or (bl after the les.on, and to what enentT
Durmg the l ... on See &D.wer to Q. 10. 

Queollon 14. 'How far .... boy. reqwred to propare the .. 
own apparalilll or 8%pel'IlII8!III, or to collect .pecnnen. 
dunng the mtervals between leSIOns 7-Two pn ........ given 
for the best collection of WIld flow ... and of mlecta_ Tbe 
boya colleat for th ... dunng tbe lebooltlme. 

Queshon 16. D ..... be anr method of teachmg some 
epeCtai branch of Imenee whICh has been found luccelsful 
IB your •• hool. 

1..e,.,...ent. 0/ Teachrng 
Queollon 16. What specw proVISIon (ef., laboratory, 

lecture room, observatory. mUBeUIII. botanic garden &c) 
.. made for SC18ntdlc InstructIon. and how .. It us.d 1 

(Plano and deecriptlons of th.... WIth statements of 
therr cost and annual expense, ahonld, If poBBlbl. accom
pany th,. return.) 

I send Wlth thia a small photograph of the telescope It 
"88 mede by Cook. of York. It Ia of 6·mch aperture. and. 
cost 350/. The observatory II on the top of a Ichool tower. 
the ""Pense of strengthonmg the tower by lIJl(! .... and of 
the dome and :fittIngl. &0. ..... between 2501. and BOOl. 

Quelt1Oll17. Nnmber of ...... nta and. cumton, and 
annual cost 1 

One .. s,stont helps ID the lalwratory: pom of hIJ duty II 
to clean out the obsersetory.1IDd look to tho mstromoni. 

QueBtIDII 18. What appssalilll. dlagraDl1. and epemal 
:fittIngl .... m uI.7 what WIllI therr coot 1 and what onm 
.. allowed ysariy tl>l rJlW mstromentl, lind to Hplaoa 
matonalo used. &. f > 

There .. no :fixed snm I the ochool fund bears the ex· 
pense of kee.P'ng the obllOl'Vatory m order It a.loo pay. 
for wh_ II reqmred at th.laborstory beyond .. payment 
of 10. mad. by esch boy .. he II makmg expernnenll 

Queo_ 19. Ie there 0 workehop 7 and if ... how; and. 
for what partu:nlar purpose ... It used 7 

QueBtton 20. What teri-hooke .... m ..... 1 dlftrnglUohmg 
between those for the jUmor and 001l10I' cI88Ies • 

Queshon 21. To what booke of rofereneo, other thon 
ordJnary Ichool booke. have the ocholara _1 

Qam.... 22 II there any Sczentrlk 8omet, or Club in 
oonnexwn WIth the oeh0011 and rl 80. who eompose It, 
how .. 1\ worked, aod what II III m1Inenoe on the lro,. 7 

Tuto 'If Progr .... 
Queshon 23. How often II the work tested 7-Once in tInee 

or four weeks by a wntten esalllInatton Three tim .. a y_ 
by a paper on the work of ibe sehool tone, a.loo once " 1-
b, the emnu~ (tnaIo) for change of form. 

QueB!1D1124. In what way1 o.g by eummatlon of note 
booke or by oral or wntten queetIona1-By wntten 

qu~te hooke """ examined frequently do.riug the 
aahoolUme. 
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Quutitm 25. By whom? by the teach ... of the IlUbjwt. 
or by an Independent exanun.,l 

T.a.""" •. 
Quell .... 26. Is there any <WIlcultr .n procurmg com

petent SCIence ma8terB 1 
QueBlJon 27. Where ... the beat obt&lned 1 Have they 

been sp6C1all;r tramed for th. work I and If BO. m. what 
do .. BUCh trelnmg cons.st 1 

Que.I1 ... 28. What eVIdence of 'ClentUic qua.Wioatwn 
tende:ed by eandldatea .. found to be of moat V&lue 1 

Ques/ilon 29. Can you state any results of' SCIence 
teaclnng In the school? such as- -

(a.) Su...... pro!'e88lonal or oth........ of mdlVldual 
• .chow.. 

(b.l Mu.nce upon the general atudl .. ..,d. mtellectual 
hie of the school. , 

The BubJect has hardly been mtroduced IOD¥ enough to 
produce lUCCe.s at the UmVOl9.t.... I t1unk .t has had .. 
ben.flmal mult upon the school. both generally • ..,d m the 
.... of mdlVlduals. Almoat all boy. have had B certam 
amount of mterest exmted In them for th.s branch of 
knowledge, In sev.ral ..... boys who have .hOWD no 
aptItude for alaes... o. mathematICs have done extremely 
w.ll In. and really worked at. PhY.lOal SClouce, but ..... 
rule, boYI who are good In claeBICI o. mathematl .. , ar. 
good also in Smence . , 

QuesI1cn 30. AJI! any sp6C1al ""wards or encilUrBg.menti 
( • .g. exlnbltlons •• cholarslnp., or pm .. ) op.n to succeseful 
students of SOl.nce ID th. sehooll 

Que./ilon 31. What unprov.m.nts, d. YOI1 tIunk, COt1ld 
be efl'ected .n the teachmg of SCIence ID yOl11' own 
Ichools 1 

Que./ilon 32 What ... the prIDOlfal obstacl.s to, the 
teacluug of SOl.nco In your own sohoo 1 

Th. whols tone of the schoo) has, nntlliately, been so 
absolutely alasslcal, that SCI.nce had to start Wltli .. certaIn 
amowlt of prejud.c. "fI""'at It I tins, I think, It has a .... 
ta1Dly overcom •• It bOlDg now g.nerally allowed that the 
subJect has dono good work for tho boys. The rewards for 
au ..... m clae ........ however. so great that a boY muat 
h",tate about endangermg h18 progr .. B m th.m, and .t •• 
drllloult to toWard Inm adequately for auce ... In Smonce. 

Que./ilon 33. How could the Univer .. tI.s beat ...... t 
Sm.nc. teachmg In labool. r 

Que.tson 34. Can you .uggeat any way in whwh Go
vernment could ..... at Sm.nce teaclung in school., .... for 
exampl., by mspectlon 1 • \ 

Questson 36 Have you any other mformatlon to fp.ve. 
or auggeatJon to mak •• bkely to b. helpful to the Com-
Ull ... on ... l . 

A.NSWIilRS hy Rlcv. E. HALE. 

General ..4mmg.......t •• 
Ques/ilon 1. How .. the school olaesrlied 1 
Qu .. t .... 2. Is Smenoe a n ..... aryJart of the •• h.al 

oourse. nr •• it taught only 10 speel forma or depart-
menY! • 

QuesI1cn 8. Copy afTune Table. 
Questson 4. Summ'!"1 of hcur. p.r week fp.vou m each 

clae. to dllferent .ubjects (If pla:ytJme is utiliz.d fo. 
preparation 0' pl'lWt1OaJ wnrk. tins should be shown 
•• p ..... tely) 

Que'''''' 6. Summary of the numberlLl1d averoge age of 
bop l.ammg each of the vanou. subJ.eta In the Natural 
Smence olae •••• 

Que.q"" 6. Amount of knowledge reqwred before the 
study of S .. ence .. oommenced. 

Que.11oII 7. Is any ..Ibrn&tlve or ohOlce of onbJectd 
&!feredl-Y... ' ,-

What d.partuJenta of Smence are preferred r 
II. By parents P-Parenta ""lnue SOlanoe, but seem to 

have no prefereuoe. • 
b. By the bo,.s1-,1 thmk phy .. cal geography and 

cheuuatry (when th.. latter 18 not taught m a 
larga aahool dlVl .. 6n). 

Ques_ 8. What branch of Smence reoelvea moat atteu
tion In tho school. nr II found by expenoDoe to have the 
greatest edu_onal value ! 

QuoshoR 9 What weight is lIIIi¥nad to sOlenb1lc attain 
menta m d.tenmnmg a boy's pollltion m tho oahool . 

M.tltodr qf TIIIIollatog. 1-' 

"""""'"' 10. What proporl1ollB of the lessonslillke the 
form ~vely ~ , , 

CIL) Oral teachmg and demon_tionr-There ........ 
onrts of class .. ~ phy8lcal geography. One a 

SIUaJl select> eM of boys who are older. the oth.r 
d'VlSlOIlB of 30 boys nr more. In the former. text
books are ueed, but In the latter no text-book 18 
used except a phy .. cal atlaa. ' 

(b.), Book work1-The teachmg18oral, mapB.~, 
and photograph.. and .pecunens of fo88il& (01 
prmy) bSIDg u •• d to exemphfy the teachmg. 
There ... two l ... ons weekly. EOch boy brmga 
weekly an abstract of the two I .. sons These 
lIbstracts are returned to them looked over and 
IIlBlked AfterOlght or 161 .. son. an exammatlon 
pa~ ..... et and. carefully looked over and IIlBlke<!. 

(c) P>a.ctical work 1-
QuesI1cn 11. WInch form of I ... on .. found to be mo.t 

efl'ectlve1-For " large claes, oral teaclung 
Ques/ilon 12. How ... text-book. used 1 •• g. .. book 

work suppl.m.ntary nr pr.p .... tory to the oral lesson 1-
When text-books ... us.d (as for the small .elect .lae. 
mentlon.d). a portion· of the text-book •• explamed. 
forther Plu_tIons are fp.ven. and befo .. the next I ... on 
the pupUa bring au analys.. of that portion wluch h .. 
been a4'eady explamed to them 

QueBlJon 1,\ Is the. use of note books eneouraged (a1 
dunng or (b) Oft .. the leason. and to what extenu-Th. 
u •• qf Ilot. 'book. m.rmg the leason .. encouraged Som. 
notes are dlctat.d to th. pupUa. other. are tak.n by the 
boys. 

Question 14. How far ... bOYB reqwred to pr.p ... ~he .. 
IlWD apJ' .... to. or experuneny. or to collellt .p.mmena 
durmg the mt.rV&ls b_een lessonsf-Pnz .. are fp.v.n 
for the beat colleotJon. (syatematleally arrang.d) of WJId 
dower. and mseeta. 

QuestIon 15. nesonbe any m~hod of teaclung .ome 
spllC1al branch of ..,.once wluoh. has been found ~uep .. sful 
In YOUI school .. 

Instrument. 01 Teachsng. 

QueBlJon 16. What .pemal proTlSlon (. g. labolatorr. 
lecture room, ebsel'Y&tory, museum, botamc garden,. &0.) 18 
made for SCIentIfic mstructlon, and how IS 1'1; usec:l1 

(Plan. and aesC1'lptlons of th ... , .'iVJ.th atatementa of 
the .. COIIt and annual expen •• , should. If pOS.,ble. accom
pany tine return ) 

Question 17. Number of ".,atanta and curators. and 
annual co.t. 

QuesIiIon 18. What lIpp .... tu., dl~. and .pemal 
fitting. are m use? what was their coat 1 and what sum 
.. allow.d yearly for new .nstruments. and to r.place 
materl&ls used. &ic.1 

QuesI1o .. 19 I. there a workshop 1 afld If so. how, and 
for what partIcular purp .. e, .. It uaed 1 

Que./ilon 20. What text-books are ID use: dlatingwslung 
b.tween tho •• fnr the JunIor and •• mor olae ... l-KOlth 
John.ton's PhYSIcal Atlae for Schools (for all boys). In the 
smallselect.!ssa mchvtdual boy. have used Mrs.SomerVJlle·s ' 
PhYSIcal G.ograph)". Her.chel·s Phy.,cal Geography. 
Lyall's Elements and l'pnclples, 'l:yndall on Heat. 

QuesIiIon 21. To what books of ref......... other than 
orrunary school books, have the scholar. _1-There II 
an excellent school hhrary. to wlu.h the boy. have ........ 
and any books recommelided. by the 8Clence teaohera are 
purchased for tho hbrary. 

Que.11oII 22 Is there any scientUi. aocietr 01 club in 
oonneJD.on WIth the 8chool 7 and If 80, who compose It, 
how .. It worked. and what .. ltB mJlu.nce on the boys 1-
A hteruy and 8Clenb1la SOCIety, managed by the boys, and 
the membera elected by them. The member. read pop .... 
and a dl.cuB81on takes plsoo. O ...... onally hoctureO are 
gIven by perscns not ..... dentat Bton, by IDVltatlOU of the 
Somety. I _ : 

7'e.#.o/Prpgr_. 

Quesl1ml 23 lIow often II the work teSted !-Yearly. a 
general OXlm1lD&tion II held for demrung plaoea In ~e 
.ohool, and a paper 011 the _tUiD work of the .chool 
for that Jl"8I' .. oet. I 

Th ...... frequent olass ex_ons, by pnnted papers, 
and every week the note-boob or ab_ of 1 .... 1lB "'" 
lookad over. .' , 
~ 24. In what way f • g. hy oxammatJon of note 

books' ... by oral ... _tIeB questiOD81-Aa JlIated before, 
ill 1!oth'lO&,.. 
~ 25. By whum r by the teaohero of the subJect .. 

... by an mdependent exammer t 
Bb2 
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Tea"" .... 
Qut_ 26 Is there any dtfIIculty in procuring compo

&ent SOlence maarem 7 
Quu_ 27. Wh __ tbey bBllt obtamed T Have they 

been .p ... .uy tmmed fIB the work; and If 10, m w .... t 
does luob trammg conllllt f 

Quuhon 28 What eVIdence of eclentI6c 'lusWicatIon 
tendered by candldataa II found to be Ill: moat value 7 

Que_ 29. Can you ltate afly .eaulta of Smenee teach
iug ID the echoolT sucb, 88-

(a) Succeas, prof ... lonal or othermae, of indlVldnal 
8cbolars _ 

(b) InlIu.noe upon tb. general atudtee and mtellectual 
hre of the ecbool 

(4) The tIme amce winch Sm.Doe b ... been taught IS too 
o ahort to admIt of any profea8lOnal auCCeB8. but 

<Jf three candtdataa m 187l for tho m.daia of 
tho Raya.! G."Pplnoa.\ SOCIety. two of the four 
meda.!a were gained by th.m, and tho othor boy 
HCelved honourable mentIon. 

(b) Intellectual. actiVIty II promoted, and habIts of 
tbougbt and ohlervatIon are gamed Proofa of 
thl8 ..... that boy. not remarkable for proficlaney 
or the mt....Bt they take In th"", U8Ua.! atudt .. , 
ore .0me1am .. full of Intereat In leanung 8Clenoo, 
and m rarer Instances enthUSIastic. 

Que_ 3(). Are any 8pema.! _ard. Ol encouragements 
(e U exlnbltIons, I.bolarsh,ps, or r.") open to IllCOO8sful 
stud.nta of S.,ence In the Ichool 

Q ... _ 31. What Improvements, do you think, conld 
b. effected In the teaching of SCIence In your own echool7 
-By a 8YltematIc dIVlSlon of enbJecte, a.!lo~:tI~-n 
course for _ school p01'lods, and by tluo 
course progres8IV. 

I t1unk, for eilictent Smonce teaclnng, ""ff'!! boy Ibould 
be taught Erd-kund., m lOme suoh cour .. as the fol-
10Wlng.-

(I.) The eazth'. posItIon in the Solar system. 

J
II) Th. Atmo.ph ..... Soler H ... t.(Ram, Snow, &c.). 
Ill.) Very elementary Geology. 
IV) Changes 1Il th. physloa.\ teaturea ot the Eorth'. 

Surf ... caus.d by Ram, R.oora, Ice. Snow, &0. 
(v.) Th. S .... TId.s, Wmds, Chmate. 
(VI.) Vanous dlVlslOns of anll11als and planta on the 

earth'. surface, aud th81l' dIstnbutIon 
After each boy baa gone through a course of th.s, he 

shOUld cboos. on. of throe d,VISion •• 
D,v. (4) Astronomy, MechanlCB. Hydrostatics, &e ,and a 

~:re c~oo:a~e!:~: .... on .bould gIv., extra 

D,y. (llf ChOllll4try. Heat, ElectriCIty. &0. 
D.y. (1) GeolollY, "Zoology, Bo""'y, &0. 
Quuboo, 82 WhM .... the pnnmpa.! obBtacl .. to tho 

teachlIlf! of SCIon .. In your own Ichoofr 
(L) :rho dIVISIon. of the school being made .... th rt

feronce to the claeau:al work only. 
(Ii) The .,ant of .. mUBOum and lectu .... rooM. 
(u •• ) The b.lI8f amoD\I JIIIleDta and masters that Soio_ 

doea DOl "poy. ' and 18 more plaf than work. • 
Qsm"", 83. How could the UDl .... 81t ... best II1II., 

Sc.ence taaolunf! m 10ho.11 7-By otIon~ better reWlll't\I 
to 8ucceosfulsmentnJ!0 men at tb. UOIysmty •• 9 , by more 
FellowaJupo. (I ref ... more to Cambndgo than to Oxford) 

Quu/JOII 34 Can ,on suRIiBIIt ""y way in winch 
Government could ... elat SCIOU .. teacInn!! In lohoolll,"" 
::.:.:~::- by IDlpootlOn 7-By lnlpeotion, but Dot by 

Quu/JOII 3Ii Havo you any oth ... informatloD to /JIve 0' suggostIon to make, lIkely to b. helpful to the COm
Dl18810nen , 

20. DIlL Mas: CoLLEGE. 

CUpP .... SCHOOL.) 
GeMMl.4.rrattg_,. 

Que9lJoR I. How 18 the school ol .... IlIed 7-The Icbool .. 
dmded Into three ScotlonS (the JUDlor leetlon, the '.OIer 
s_on. aDd tb. aIXtb form), wltlnn eooh of wh.ob an Ind ... 
pendent olasSIfication 18 made for each .ubject or group of 
luhlecta 10 whloh mBtruttlon l8 ~flven. 

Th. sub.Jects of mstrumon are grouped ... foUowe ,_ 
In the JumOl' .cotlon-

1. Form work, lncludtng Englllh, LatIn, and Prench. 
2. Antlnno1ac. 
3. DraWing 

hi the .emer 800tI0n and '""tb form-
~ rt':=t~;.;cludtng Englllh, LatJn, and Frenoh. 

3. Greek 
4 German. 
6. Physloa.\ BOlen .. 
6. Drawmg. 

Questwn 2. Ia emence " n ..... ...,. part of the lobool 
'COurse, or 11 It taught only In specIAl forme or depart
menta 1-Inatructlon In ICJeDce ta open to aU boys 10 the 
.. emor sectIon and m the 81¥th form, Dut 18 not compulsory .. 
e"copt ao far that .u bb)'s not le&rD1ng Greek and ths 
blJ!her Cl ... 1101 ore reqwred to take up at 1_ one subject 
In sCIence. 

Questlon:3 Copy of tIm. t.ble 7 

GBNEKAL T~"B T .. DLBS.-S,XTH Foa .. , 1sT TBBM, 1873 

A. (1 )-CL ... ,CAI .. A. (2.)-MAm£ItATro .... ""D MOD ...... 

I ·1 I 
, 

Day. TIme. Scbeme TIme. Schum •• 

, 
Momu.y - - 9-lf Form Work. 9-11 Form Work. 

11-1280 M.tbematlca. 11-1280 MatbematJes. 
~280 HIgher 0IasB1", 2-1180 llatbemaboB. 

'804.80 French. 880-4.80 !french. 

TUJIBDAY - - 9-11 Form Work. 9-11 FonnWork. 
1\-1230 HIgher ClB8stos 11-1280 l'hy.,cal Sc'OOoo. 
2-.'115 1h2her ClassiC. (or German). ~.15 German 

815-430 Ihgher CIB8st~ 816-480 :MsaMma!i ... 

WSt)!lB8DA.Y - 9-11 Form Work. 9-11 FonnWork 
11-1 Spoctal 01 ...... II-I Spect&lClaases. 

'lmmIDAY" 9 10 Form Work. 9-10 Form Work. 
I()"ll 1latItemat .... 1()"11 --11-12 au Form. Work.. 11-12.80 Form Work. 
2-1180 lbgher 0IasB1 ... !l-380 GermatL . ~80 French. 3.30-430 -l'mDu - - 9-10 Form Work , 9-10 Form Work. 

11>-1180 lligher C\aasIcs. 1()"1I.30 
_ .......... 

113()"12.80 Form Work. 11.80-12 80 )form Work. 
2-1115 Rtgber ClB8stco.(or German). 2-1115 GOl'lDIlII or llatbemaltct. 

8.16-4.80 lbgberC1aam<e. 3.16-4.80 -...... 
S.'rtlBDAY • J 9-10.80 Form Work. 9-10.80 Form Work 

1080-11 lbgher C\aasIe8. 10.30-11 PbyllC8l _eo. 
11-1 Spectal C_ 11-1 SpeotIlICl_ 

N .... -Form wom iDeludI!II Latm, EogJuh, and IJmJut.y. 
SpeCmJ CIasaea freon II to 12 IIlId 12 to 1. The chotoe io _ bet ....... Drawmg, a...k, J'reacII. Germau. Pblmeai em-e. 

and Matbematlc& 
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DBTAILBD TIM. TABLBB.-8lxTB FOBM, hT TEBM 1873. 

CLASSICAL. 

Duy. I TJJlle I ScheDle. 

MOlmA."I' - - 9-10 Grammar p~per (Latm or Greek) 

, 10-11 DIVIDlty 
ll-1230 Mathemattcs. 
2-8.80 Greek 

880-430 French 
EVj'lUDg Work. Greek Rep 

Mathema"ce. 
LaOO Verse 

TUESDAY - - 9 Greek Rep 
915-11 Latm 

11-1280 Greek 
2-816 F:trs~.lgbt Trans. (or German) 

315-480 Greek Pro ... 
EVOIUDg Work. Lolto WIth Rep 

FreDeb 

W.Bl)N.B8DAY - 9 Latio Rep. 
9.15-1030 atm. 
1030-11 CorrectIon 

Class 
ot Paper Work m 

ll-I (SpeC"" Clcsaea) 

Evening Work. HUltory 
Laltn. 
LatlD Prose 

TBDBBD ..... - 9-10 Lalm. 
IO-ll MathematlC8~ 

11-1280 g:~? 2-880 
880-480 Freneb 

Evenmg W01'k. English LJ.tetature and Rep 
LatID 

FlUDAY - .. 9 EogllBhRep 
9IS-11 LauD. 

10-1l80 Greek 
1180-12 80 Engllsb Lltereture 

2-8.15 Greek Ptose (or German) 
815-480 FIrst-light Translations 

BYeolDg Work. Greek: mth re-translation 
Freoeb 
Greek Vorse. 

SATUBJ>Ar • - 9-1080 Lalm 
1080-11 Greek. 

11-1 (SpecIal Cl ...... ) 

Evening Work. LaJJll or Greek Grammar. 
Dlvnuty • 
(Eoghsb Easay). 

Tbe En~hah Easay 18 aet 00 Saturday, and II dcbvered up on 
th. foUow .. g Saturday 

Basayo and Classtoal CompoOlbona a ... looked over WIth each 
boy separately durlog Proparatton Twe. 

10 the Speolal Classes a .. CllUI81oa1 n boy wtI! generally take 
up tlthor CIIUI81C8 enttrely, or Classtca aod G ........ , but he hsa 
the option, under the uual restnOtl0n8, o~ 1111 of the other 
SpeoJ&l ~ubjects. 

:MJ.THEIlA.T1aAL AND MODElUf. 

Two I Scheme. 

9--10 Gmmmar Pape~ (L.1m or G .... 
man) 

IO-ll DIVlDlty 
11-12 80 MathematIcs. 
2-8.80 Mathemauos. 

830-4.40 Frcoch. 
Evtnmg Work. MathematIcs 

German 

9-11 Looo 
, 

ll-1280 PhYlncal SCIence. 
2-815 German 

815-480 Mathemaltce 
EVOlUDg Work. L.tIDWlthRep 

Frene!,>., 

9 Lalm Rep 
915-10.80 LatlU 
10.80-11 Correctlon o~ Paper Work 

Cl ... 
U-I (SpecJ&l Clasies.) 

SCIence 

EvOlUDg W~k. 
MathematIcs. 

Ih,tory -
Lalto 

9-10 Lalm. 
10-1l Mathemattcs. 

11-1230 HIstory 
2-830 German or MathematIcs , 

830-410 French 
EveDmg Work. EDgllsh LIterature IUld Rep 

Laoo 

9 EogllshRep. 
915-10 Latm 

10-1I30 Mathematlct 
1180-12 S8 Engllsb LIteratUre. 

2-".15 Mathematics. 
815-480 GertDIUl. 

EvelUDg Work. Ma.them.atlca.. 
German 

-
9-1080 LatlD 

108o-11 PhyBlC.lli Sot.nee 
11-1 (SpecJ&l CIa&sOL) 

Science. 
Mathemattcs. 

Eve~gWork Grammar (La.tln or German). 
DIVlDlty 
EDgh,hE ... y -

In the Specml Classes a "Mathematical" My 
wtU generally take up Smence anel MathematlCl i 
but he hBB the optlOD, under the usual :n!8tnc
bona, of any or the other SpecJ&l SubJects. 

• &1_ S\VJhn16 --00 Wedoesday aftorooooa (after cmhnary sobool houra) a Ieesoo 11 g"llll m Aoalyttoal Cb6mUltry, WIth 
praoboal 'Work 1n the laboratory 1 to ShaUl'll 

H. Soteooe Student WlIh .. to take up an add.booal IDbJect, h. oan do .. on Tuesday and FrIday afternoons In th •• oase the 
0""""""Y bm. (Ill houra ror mouRettoo, and It houn tor preparalloo) io obta.ned e.ther by fthoqw.Bhmg German, or bI redueiDg 
the time d!volod tu Mathomatloa. 

:ab3 
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TABU B --SmnOB 5BCll'l0l<. ------t-- ~ -
DaT· Tun •• --

M"OllDAY" . - 9-1280 Form Work 
2-815 French 

- 8.111-4.80 Form Work. 

TuBBDAY - 9-11 Mathemat.1OL 
11-12.80 Form Work. 
2-815 } Grock {~";:i ScIence. 315-480 

WBDlfBSDA.Y - . 9-11 Form Work. 
11-1 (Spemal CJaaaea.l 

TmmSDAI'r - 9-10 Form Work. 

10-11 Grock{=pr 
11-11.80 MathematlOa. ' 
11-8.15 Fronoh. 

8.15-480 Form Work. 
: 

FB.mA.Y - - - 9-1I MAthematica. 
11-1180 Form Work. 
2-815 } Greek {=,Sctenoe. 815-4.80 

S""UllJ)J.y . - 9-11 Form Work. 
, 

11-1 (Spemal CJaaaee ) 

Form work molnd •• LIItlll. Engbsh, and Divunty (also whl1Dg m the Lower Forms) 
Spemal Clas ... !'rom 11 to 12 and !'rom III to 1 Th. chOice II offered between Drawmg, G .... k, French, Gernuur, Phymoal 

Science, aDd MathematJC8. , ..' • 

* _ Studen/;r~On' Wedneeday afternCJonl Laborstory Work as for the SIXth Form. 
If a SCience Student mob .. to take up an addillonal I!1IbJect h. "'\,n do so during the lime assigned to .. Spec1ll1 CIaues" 011 

W adoeedays and Saturdays 

Quests ... 4 Summa.ry of hours per week given m each class to .wr ..... nr subjecls (U playtime " utilized to, 
prepuatlon or pmcllcal work, otlue .hould h. shown B.p_tel,. ) 

TULSS mchca1ang the dutrlbutlon of tun. among the .. vera! Subjecls of Stud,.. With an estimate of tha tune .pent n 
- Evenmg Preparation 

Cia88loaI. 

Engbeh · - -
Lalln · - -
French · - -
Mathemabos - ~ 

Greek and HIgher Clamcs 

SpeCJ&\ CIueea-
\ Either C1aanoB or} 

German - -

-

School 
Work 
BOllrl 

41 
71, 
II 
21-

11 

" .....--
82 

SIXTH FOBM. 

~I I Hours. Houra. 
Mathematical. , 

~ !a ~beh - . -- - . 
!t French - - -

4 Mathema-. tt.oIadmg} 
141 Spemal CIasB - -

German - - -
SCIence - . -

0 " . 
lot· Slit \ 

School 
Work 
Hours. 

8t 
71 
I 

-
"i 
8 

" , 

88 

SCUillCC Stv""",,~Th..mg School bours (BB shove) -
Alter School 1wIIlB 

.",-_ II 

Do. Add1boDa1 Branah of Scteoee • 
6 

- til 

lObo .... 

Evemngl Work H01I1'IIo 
Hours. 

• In " 16 
5 lSi 
2i • - , 

18 110 
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SBNlOII SBCTloJl.-Dl!itnbutlOn of tim:" m one of the Fonn8 of the Sem .. Seetton 

CIBB.,ca1 t 
School Evemng I I :Mathemalacal. School Evemng I --Work. Work - Work. Work. 

~f.:ob . . - at 8 11~ Enghoh . . - 3.- 7 10 - - - 11 ~ 15t IAbD - - - 11 4i 1st 
French . - :t 2 4, French' - - - 2i 2 4~ 
:Mathematics - ,- Ii :[ MatheDlatlC8 -

=1 
21 12 

Greek - 5i - .. - Gemum - - - 2 :t Do (Special)- 2 7, 2 9i Phy&lcal Sc...... - - -
On. Special CIBBo - 2 - 2 

-, 
82 17t 491 82 17t 49t , 

SIMIICtl Students -Dormg Schools hours (as above) 
After School hours • 

3jho .... 
• 2 

Do. Addllaone111ranch oj! SClen .. 

Tnne avwlable for S.,enqe Study .. 7* " 
Quest .... 6 SUI!UIIaI1 of the number and average age of 

~~:n!:i'::~.1h of the vanoU. subjects In the Natural 

Average age 
Cheml.t.,.. lot olas. 21 boy.. 15i 

.. 2nd 01... IS .. 13l 
Pruotloal oheml8t.,.. lst olass 9 15i 

.. 2nd oIao. 12 131 
Elcctrunty and magnetl8m - 32 " 1# 
Geology - 35 .. 1,* 
Phy.,oal geography • • 16 .. 1# 

I have stated the aotual average age, but tho return ID 
tlua resp'ect 18 lliusory, SInce the recent Increase of the 
Ichool (from 130 to 500 boys). and the ex .... In .onse. 
quen .. of young boy. latoly IidlDltted. redu... the average 
of age below Ito normal amount. Q._ 6. Amount of knowledge reqUIred bef ... the 
study of BClence 18 oommenced 1-lnstructlon In SCIence 18 
open to all boys In the &eD.or sect,on and In the SIXth fonn 

Boys entenng the semor sectIon are presumed to have a 
fauo oIementary knowledge of Enghah. French. Latm. and 
&rIthmettc ' 

Qutst .... 7 Is any alternatIve or ohoice of subjects 
otfered 1-The ... ence subjects .. e grouped as foUows -

I. Chemat.,.. WIth lab_to.,. work-
It. Phy.,c. (at present e1eo-}alternattveSUbJectstoUltht 

tnc.ty and magnetaem) at the same ttme by ihf. 
Geology, .. - " • ferent IIlIloStor •• 

, IU PhYB'oal geography 
Boys have the opportnmty of ...... vmg lDotruetton ID one 

or more of these grotlpa. 
Wh .. t depmmeuto of .ClOn ..... preferred , 

a, By parents 1 } I have no aufllc.ent data at present 
6 B, the boys1 • for anowenng th •• e 'lU.BtlOno. 

Qut.'IO" S. What branch of .c.en .. rec01Vll11 most atten
tion 1D the school, .. 's found by e""enence to have the 
greatest educalaonal value1-A continqoue <lOurse of m· 
Btruct,on 11 given ,n chelDlBt'7 

Instruetton 18 g.ven from time to ttme ID other branoboa 
of .... uce-heo.t. el~~.1IIlIgnetl8m. geology. 

I am dec,dedly of op'Dlon that ch8lDlBtry p ........ the 
greataot educalaonal value. 

Q....h ... 9 What WOlght ,. ~ed to 8O.entdic attatn.' 
manto m detenrumng a boy'" P081tion m the 4Chooll-Tha 
olas.dicatton for sCIence 18 enttre\y mdependent Pm .. 
... aw..ded in eaoh Cl". at the annual eX&IDlDatton. In 
the award of exh.b,laonl 200 merks ... asstgned to SClence 
as "IJI'lnat 220 ~o Enghah. 220 to Lattn, 150 to each modern 
language. 150 to elementa.,. mathematics. and 300 to the 
htgher mathemattcs. 

r MetT..,. 'II 70aclatRg 
Queohoa 10. What propomono of the leesons take the 

fonn reepect,va1y of- - -
(a.) ilia! teaoIunl! and demonstratton 1-Eaeh of the 

"lass .. "",",vee two 10_ per \ft!Ik of an hour 
or an bour and a qD""ter asch. . 

(6.) Book work 1-Book w..k 18 got up during tho 
"prep ... non tme." whtch. to. the m ... advanced 
puptlo. amounts to about two hours to. ch8llll8try 
and one bour and a balf for phymce 

(c.) Praottoal work I-On. hour a \ft!Ik. to. advanced 
puptl. two hours. 

A _ of everuug lectures (ReDerally four or five 
leoturea) on BOlDe branch Of ac,ence 18 a10a gtven 'u each 

, 
term. Attendanoo at these lectures 18' voluntary. They 
... open to all boy., whether puptls m any of the BOlen .. 
olasses or Dot 

Qutsll<m 11. Wluch fonn of I ... on is found to be most 
elf_vel-No one of them can he dl8pen.ed WIth. WIthout 
unplW'lng the effic.ency of the enttre Bystem of mstruatton. 

QutsIIDfO 19 How .. e text-books u.ed 1 e.g, Is book 
work eupplement..,. .. prep ... tory to the oral I .... n 1-
Generally as supplomentary to the oral mstruetton. I 

Qutatto,. 13 Is the ~e or note books encouraged (a) 
dunng or (6) after the leeson. and to what extent 1-AU 
boys ere reqUIred to toke notao at the lecture, and to get 
up tile substance of the .. notao durmg preP"""tioli tune m 
tlie mtervalB bOtwoon the BClence leesono. 

The note books .. e exauuned froID tme to ttme by Jibe 
SClenct master. 

Quesh ... 14. How far ere boye reqUIred t~ prep .. e th ... 
own app ..... tu. or expenments, o. to oollect specunenB 
d1ll'1ng themtervals .between lee.onol-At the pruotlcal 
chOlDlSt.,. 01... the bDYs prep ... th ... own app ... tu. and ' 
expBl'lmenta 

At the lectures the boy. are told oJ! In tum. one froID 
each) class, to asSist the 8CIeD.CB maater In preparing the 
apparattIB and makmg tbe experunento. ' 

Qutshon 15 Descnbe any method of teachmg some 
SpeCIal branch of .menee whtch h.. been found sucoeseM 
In your school1 

Instroments oj Teaching. 

Questson 16 What BPeCJo1 prov:..on (e,g, laborato.,.. 
lecture room, observatory, museum, bota.DIC ga:rden, &0) 1& -
made for s.,enMc motruattoa, and how 18 .t u.ed 1 

(Pian. a,p.d deecnpttonB of these. WIth etotemento of the .. 
co.t and annual ""pene .. ahould, If po ••• ble. accompany 
thIB return ) 

(1) A very complete lab_to.,.. WIth all the most 
approved app!tanoos. and capable of accommodattng 36 
Btudents To tht .. 18 attached a Bmaller laborato.,. for .. 
few more o.dvanced puptl&. • ' 

(2) A lecture theatre. fitted WIth move.bIB deska for 
taJong notao, and WIth pneumattc trough. Bunsen hurners. 
and apphanoes for expenmentsJ purpOB.S at the I.cturer'. 
table The' theatre wtll acoommodate about ll30 boys at 
the desk •• and 300 when .he deek.are removed _ 

(:I.) The fot:IDatton of a lDuseum of geology and natural 
hlBto.,. baa heen latoly commenced ' 

Th.Jab .... tory 18 UIled for pruotJcal work, under euper
VI8.on of tbe motructor m ch8llll8try. two honre per week 

Th. theatra f.. lectures on chelDlBt'7 or physics four 
houre a week. and for the oouroee of ev.nmg lecturea. 

No plans ..... avwlable. 
The cost of conotruetton bemg moluded in the general 

contraot to. the _on of the new bwldmgs, 18 not on 
record, and oould not. I !'ear. be eetunated ",thoDt IDnch 
dUllculty 
• - QutsllDfO 17. Number of &88lBtante and curators, and 
annual ooot 1 

A teacher of ch8llll8try. 1201. a year 
A teacher of pbymcs (who 18 alBa a 'ann 1IlII&ter), P""I of 
~ apportaoned to amenee. SOl .. year. 

The aervtoes of the workmg engmeer and of one or m_ 
of the college aervanta are employed m t1us department .. 
reqwred 

~parate payment 18 made f .. thnmllng lecturea. 
BlI4 
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Quemon 18 What apparatus, chagratns, and Bpecal 
ilttlDgS ..... 1ft Ule 7 what. ..... their eost 7 and wbat 8U1Il II 
allowed )'eIIrly for new mBtnunents, and to replaee _ala 
nBed, &c 7-Apparatus, diagrams, &. are bemg gradually 
proVldod. 75l WB& expended 1D 1871 on the pUlcbnse of 
apparatus, and about 301 last 7_. 

'rh .... 1B no ~ Bum appropnated for th .. purpose. 
Qauho!& 19. Is tbere a workshop 7 and tf .0, how, and 

for what p ..... cuIar purpose, I. It ueed 7-Not at preaant. 
QuuIton 20. What _books are HI u •• 1 dlatinguiahmg 

between those for the JUDlor and oemor c1uaes f 

Cbl";'~M!ller'. InorganIc Chemistry. 
Gill's Cheuu.try for Schools. 
HarcoUlt and Madan'. Practulal Cb01lWltry. 
Fre.enlU.'. Quahtatlve Analy .... 

2ndclass-Roscoe's Ch011llStry ("SClenca PrImer"). 

PhY81Cl - BalfoUl Stewart'. Elementary PhYSICl. 
Deschanel's NatUll4 Philosophy. 

Gef':S;;;~ukes's Student'B Manual of GeOlogy. 
2nd c1I18S-P8j(e'. Introductory Text Book. 

Jukes's School Mannal of Geology 
Qr.esnon 21. 'To what book. of reference, other than 

o><hnary sehoo! book., ba.e the Bcholar. accasa1-A few 
IClentdlc book. in the College bbr",?, (to whIch the boy. 
bave _ by BpBClal leave) al,ld In the boys' school 
hbrary 

Que.t"", 22. Is there any ... enWic lOCIety or club m 
tonnenon WIth the school? and If .0, who oompo.e It, bow 
lilt worked, and what ",ts mftuenca on the-boys 7-No. 

Testa of Progr .... 
Q .. _ 23. Bow often 18 the work tested V-At the end 

of each term, and Jllso by partJll exammatlouB two or thres 
tune.- dunng the oourse of the term 

Qu._ 24. In what way V • g., by exammatio~ of note 
books or by oral or wntten questions 7-At the termlDal 
and general eXo.mJnat,on. by pnnted papers, at th~ mlier
mediate exanunatlon. orally and by dictated papers 
• Qat.hon 25. By whom V by the teoehers of the subjects, 
br by an mdependent Ol<8D1IDer 1-At the end of each term 
by on. of the masters m the College Dot belDB tb. teoeher 
bf the clase exalUlDed; and at the general exammatlon of 
the school m June by aD mdep8\1dent e"&mIDer, at the 
Intermediate ex&mlDatloDs by the teoeher of the class. 

T"""her •• 
Qat'"'" 26 Is there aDY cWliculty In procnmng oom

petent ICleno. masters 7-There I. at present .ome dlfticulty, 
but (I tbmk) " d ....... lDg one, m obtauung ....... Doe 
masters hIghly cultivated men who have ...... ved an Dill
ver81ty education. 

Qatsho" 27. Wh.re are tbe best ob~ed V Have they 
been .pOClll.!Jy traJDed for the work; and if so, 1D what does 
ouch tramlng oOU81st i-I bave been able to obtain two 
w.ll-quo.Wied moaters who bave heen educated at Gennan 
uDlversmea, and one who has taken first:..cl.ass honours m 
the sCIence mpos at Cambndge. 

Que.rum 28. What eVIdence of .Clentlli .. qnahficatlOD 
tendered by co.ndldatea IS found to he of most value? 

III ~!b~' I~: :: &tate any results 0' 8IlI. ... ce teacluog 

(/1,) S11CCeSI1, profeU1ooal <II' othenme, of mdl1'1due.l 
scholar81 . 

(6) In:t. ... ..it:!:.~. rneral atuch.. and intsllectual 

The mence cIasa .. are of too .... nt tllmlBhol1 to Juata~ 
me In .peakmg deftu.tslr of tha l'8Iulta. 

W,th l'8IpOOt to the mllu"",",' of .... noe tIeooIung upon 
the geDers! atud,OB and mtslleotnal hee of the school. I 
expresaed my VIews In a statement whIch I had the honour 
to luhmlt to the CommlO8loners In February 1871 (_ 
p. ) My sub.equeDt expenenoe h ... not led mo In any 
way to mo<hlj> the lavoUlable opinIon wlueh I then enler
tamed. 

QatIt1 ... 30 Are any IpllCJe.I rewardl or enooungementa 
(. g , exhIbItions, .cholarshlPI, or Pi'll'., opan to au ..... afuI 
.l;udents of IClenoe In the Bchool f-Pn ... are I{1ven tor 
each bl'8l1ch of scIence and m every .1.... The mark. 
obtatned lD the sCIence exammahona are oombmed m a 
fixed proportion WIth tbose for other .ubJects of atudy. to 
form the aggregate upon wbleh the award of exlub,tlonB il 
mad .. 

Quest"", 31 What improvements, do you tblDk, could 
be e8'eoted In the teschmg of .Clance in yoUl own oebool1-
'l'he system I. no.. U1 process of development, and II 
...... VlDg further extensIon and 11Dprovement every term, 

Qauh.,. 32 What ara the prlD.,pal obstaolel to the 
teschJDg of 8"enoe 10 your own school f 

Qouhon 33. How oould the umverutle. best ...... t 
sClenoo-teachJDg m .ehooa 7-Most elfeotuslly, I beheve, 
b,r offll1'1ng rewards to aClanee .l;udents wlthm tbe UOl ..... 
utles themselve.. • • 

If the proposed aobeme of exammatlon of Ichooa by the 
un,v ..... t,e. II adopted, the BC1Bnoe-teoelung muat of oourse 
be subJected to ,tho same te.ts ... the other snbJect. of 
atudy 

Qat""", 34 Can you suggest any way m wruoh Govern
mant could .... ,.t B.,ence.teoehuig .n sehoola, &8, for 
example, by m.pectlon r 

Que.I .... 35 Have yon any otber infonnatJon to give, or 
JR.~gestlon to make. bkely to be helpful to the Com
BUB810ners1 

Apnl 7th. 1873 
AL,Il"n 1. CAIl.BR, 

Maater of DulWlch Colleg •• , 

21. FRIBlms' Boys' ScHOOL, YOnK. 

General .4rTtmg_ 

QuuIton 1. Flow 18 tbe scbool ~llesUledr-loto four 
classe. tor the general Engheh mstructJon The Ianguago 
class.. are to some extent <hatJnct; for ciraWJng, also, and 
partl8Ily for SCIence, cl ......... """aB'ODBIly thrown to
gether, 0. the arrangements are mothfiod. 

QueIl- 2 Is S.,enee a n ..... ary part of the .. bool 
oo_e, or 18 it only tanght ID spectal forma or departmenta 
-To some extant It .. tanght to all the boys. 

Qu_ 3. Copy of Time Table1-

SENIOR CLA ••• 

TnlB. MOlflU,"t TlrBmu WBDJI'BBDAY TIlUBSDAT. FBmn S .. 'rtJIU) ..... 

, 

7-8 A. ... French . ScIence - Mental Al'ItIJ. Latin - - Freucl1- - Antbm ... e. m_. 
German - tabu. GTeek - - Wnnog - La"" -9-1,* Gennan - Engheh PbyBlcsor Al'Ith· Greek. lVi-lit French - DletatloD and Meelmg fmDI- -

WntUIg. vmeWorslnp meb .. 
So ...... DnlJ, Meatal DrawlDg. 111-11> ... llensUfttlon - Dra'W'Dlg - Greek or DnIl - -

CaleulaII .... 
History - - - - HIstory - Eucbd - - -

~ 
E""hd - - Algebra - -Algebra Do - - - . . Do - -

Compound Ad- Beadmg - -l!.eadmg - Compoa:nd Ad- - -
dllloD dUtou. 

Prepare German, Prepare taIm ~ Preach EvemngWork. L_. Prepare GJeek l'repa'" LoUn -. 
(or BemIai1011). and "'ItO 1 and Greek. IIIdOenuao. 

00 .... .&nth-- _orPh,-.,.., 
, 
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SECOND DIVISION 

TIMlI MONDAY I- TuESDAY. I WEDlBBDAY 1 TmmsVAY. 

'-8.&..11 ... German or Wnt- LaIlD - - :Mental Anth· Latm . · Getm.a.norWnt- FrepareLalm. 
metle. mg log 

9-1,* French . Gr .. k • · WnllDg • Labn . · French. " Latin 
10i-11 MeetuJg for D,.. Scumce Du:t&tlOl1 " · Wntmg and j)lctatlon . D",,,,og 

!I-llf 
VIDe WOl'lhlp. History 

SpeUmg and SCleJlGe . DraWing · . . . Htstory " Anthmettc . 
Dnn and Men-

WnllDg 
IlI-lp>! Geopphy Engh.h Gram .. Anthmebe and Googr_phy · HlilOry 

mar DnJI. tal Calcnlatlon. 
8-4 ,MensuratIon - Arithmetic - " Drawmg and Algebra - - -

Readmg 
46 Readmg " Re&dmg - - - - Euchd - - - -Etymology 

EvenmgWork Prepare Greek Prepare Greek .. Frepan! LatJD - Prepare French L"",.,.e Prepare Freucli, 
and Latin, &C. 

Question 4 SullllIl&1')' of hours pe. we.k gtven m each 
elas. to ddferent .ubJects. (If pl.ytune 18 utilized for 
prep_.on or practtcBl work, th.. .hould be shown sep .... 
... tely) 

In the Semor CiMIt-
L.tm - 3t hours + Ii hour (eay) prepar&tion. 
Greek .. 3t" +1 II ., 

French .. 3i"+f,, " 
Germ&n .. 2l " + Ii JJ II 

Anthmette and Mensuratton, 4, or for bnys not- takmg 
the 'l'heoretleo.! PhYSICS, 6t ' 

Eu.ltd, It 
Alg.b ..... Ii, 0', includmg the PhySICS, 21 
Wnttng, Spelling, &e., 2t 
Hl8Iory, a 
SCIence Lecture, it, Clas.wo.k, 2; tota.! 3~ 

J umor ChlBs -Few of th .. e boy.le&rn German, and none 
Greek. the tune being mootly gtven to ArIthmetIc &nd 
Wntlng, approxlm&tely 

Latin &1 hour. + It preparatIon. 
French at " + 1 .. 
Elllj'heh GrallllllBl', It hour 
Scl'lpture, 1 hour (beud .. Sunday) 
AnthmetlO, 6 hours 
W nbng and Spellmg, 4i hours. 
R .. dmg, 2 hours 
Drawmg, 2 hours. 
Geography, Ii + * hour prep_tlon. 
HIstOry, dItto. 
Scten .. , Ii hour, lectur.; Ii hour, .laos. . 

The Second DIVlSlon can be deduced from Table above 
The Third D.VI •• on IS nearly .. the Juwor Class 
Quest10n 5 Summary of the number and average age of 

boys ID th. ddferent Natural SCIence CI ..... learmng each' 
of the V8.\'IOUS .ubJects I 

Semorel... "20 Avemge age • 15! 
Secon.d }' 21 II I) .. 14'; 
Third .. "15 .. u • 13 
Juntor u .. 8 » " '" -Hl . 

Th •• ubJecto vary from )' ... to y ..... , the Semo. CI... ..... 
now takmg PhYSiology and Opttoo, the Lower ChlB., 
Acoustloo and PhYSIology, Cheml.try (orms a regular part 
of nearly every year'. course 

Quuh.~ 6. Amount of knowled!!. reqUIred before CIte 
• tudy of SCience IS commenoed I-No fixed Ime latd down 

Q ••• /Ioft 7. 10 any altemattve o. oholce of subJects 
offered I-Not In the regular lectures and 1000000 A good 
deal of le .. ure time 18 often devoted by .om. of the boys, 
volunllll'lly, to drll'erent departments of Natural HlBtory 
(e" Botany, Entomology, &o.), or to Astronomyo. Ch .. 
mllltry 

What department. of SCIence ..... pref'erred f 
(a) By parento 1-BeyondmCldenta.! remarks, we have 

no means of Judgmg BIt to thUi p_omt. 
(b) By th. hoys P-Chenuotl'y and PhYSIology; al.o, 

by • r.wllf the older boys, Aotronamy. 
Queah ... 8. What hro.nch of SCIence I'OCOI_ most atten

tion III the sohool, or \8 found by "'''penence to have the 
~teot eduC&tlonal value f-In drlI'erent .... ,on. our 
Sclenoe motruCQon 10 d>reoted to ddl'erent branches, but 
probebly. on .. general VIew, we aught Oay that Chenuotry, 
Mechullco, and Astronomy recetve the largest &b..... of 
attenMn ... duect school .ubJects, to wllloh w. muot add 
Botany and Entomol"8)' for \he pUl'BUlts of 1000ure tun •• 

Qoes/1OII 9. What -sht IS BesJl!llod to _nldle attam. 
_a an downunmg • bo1" p08ltloa an the echool T-Tho 

3473&. 

and German, German,&C 
&c 

SCIence cl&ss .. rank on equal term. WIth tho.. on &11)' 
other subJect. A boy at tho top of qu. cl... In the 
SCIence lessons for any month, takes as much advantage &S 
If h. were at the top of h.. Latin or French e1 .. s" or III • 
clas. m Anthmettc o. Geography. 

Methods 0/ Teachang, 

Quest .... 10, WhBt propomons o£ the le •• ons take the 
form respecttvely of-(a'l Oral teaclnng BOd demonstration 1 

(b Book work? 
(0 PracttcBl work? 
On. expenmentsllecttJre weekly to the Senior CI ... of 

.l'bout 20 boyo, one wllo to the rest of the school (about 45 
boys). Th. notes taken In the.electures are stowed after
wards, and either the spectal SCIence teacher .. or OJ1e of the 
regular class teach ... , questions upon th .. e m clas.. The. 
beys have some e1ements~ manual to refer to In preparmg 
for th •• e 'lueotlOmng. 'I h. praaheal work 10 ;pretty much. 
confined to two at three older boys, who ..... t m prepanng 
for the1ectur .. , except m regard to AolI!onomy, where the ' 
Ob.ervatory a!l'ords opportuOlty to .. good man;y boy& 
b.longmg to th. Semor CiMs, to learn tho us. of malm-
mente.. .. 

Quesllon 11. What form at lesson 10 found to be moot, 
eil'ecllve'/-W. thlllk the eombm&tton d ..... b.d 111 answer 
10 the best adapted to our Cll'Cumotanceo 

QueSIlOB 12 Howard text.books used 1 • g., IS book 
work supplementary o. p.eparatory to the ora.! lesson 1-
Supplementary to the lectur .. , prep_torr to the 'lues. 
tlonmg 

Qu •• llon 13 Is tho us. of ilote books eneoure.ged (a) 
dunng o. (b) after the I ... on, and to whet extent' 

(a.) Durmg the lecture the boy. take .. copious notes 
.. =1 be, and th... they are expected to study 
afterwards. • 

Only the Semor ChlB. lake DOIeo an Ink, the rest lD 
penml, eopl'ug them out afterward. nnd .. the d>rectaon of 

. ateacher. 
Quuhon 14 How far are boys reqmred to prepare their 

own apparatus o. oxpenment., .. to eollect opeC1meDO 
dUl'lng the Intervala between les.on.7-8ee answer 10. 

The collection of Bota.mcal, Concholog>eo.!, Entomo) ... 
gteo.!, Geologteo.!, and other speCImens, h.. long been 
encouraged .. a purowt for I ... ure tun .. and very succesa
fully pracll8ed 

See reports of N 'H SOCIety lICOompanymg 
QuuhotJ 15 Deocnbe any method of teachmg som. 

spectal branch of SCIence wlllch bas been found successful 
ID your.ahooll 

Inslru""",t. qf T$ch •• g 

Quu/loft 16 What special proVl8l00 (e.g iBboratory, 
lecture 'oom, observatory, museum, botsmc gorden, &0.) 
\8 made for Sclenldle lnstruetton, and how 18 It noed 1 

(Plan. and d .. cnpttons of these, 'WIth otatenleDts of their 
coot and annual e.xpenae, should, If pOSSIble, &eeompe.DY 
thm return ) 

We have a lectors room, .... tmg about 4S comfortably, 
WIth wntmg desk In front of th. forms, much bko the 
desks at Umverolly College, London. Th. room IS rare1y 
noed for lCIentdic leoturea With ....... th"", .bout 40 at a 
tune, bot tho whole sohool CD be accommodated A small 
laboratory ~0IlIIIlg 18 nood by the SCIence teacher and any 
boys enNed m ..... tmg hun. '!'he observatory, contBln· 

CII 
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lug au eqoatorullly-mounted I'efractmg telescope of 4l-mob 
"I'erture. by Cooke of York, a "",all tranSIt IDstrument, 
and BldereirJ. .Iock. coot altogether about 2501 A room 
lltted up .. a museum contama" ),ortl()I' of the .peclDl .... 
beiongIug to the B.hool Natural History SoCIety. emb ..... lUg 
a large and valuable ""ee of Geologwal and MmeralOgIca1 
Bpecunenli, a herbanum, • collectIon of aheUs, lDaeotI, egga, 
&. We have aleo a number of meebamcal models. workmg 
modelo of Iteam englD .... and the hke, Bome the property 
of the B.bool ... me belongIng to one of tbe teachera. who 
h ... ocC&B1onally leetured on tbe ateem engtUB and kmdred 
lubJeetB 

Que.t .... 17 Number of ..... tanto and """,tol'8. and 
annual coot 7 

Question 18. What apparatus, chagrams, and .p..,&! 
iittmgs are In use. what was tbell oost; and what Bum II ! 

allowed yearly for new mstruments, and to rep\sce matenals 
uaed. &o.7-S.. answer 16. BUp .... -The SCIence teacher 
has been """".tomed to proVIde what he deemed needful, 
wrtbm moderate lmuts. for h18 le.tures, and .harge tbe 
amount to the a.hool fund •• any 'Pecl!Jl outlay beml{ fir.t 
proposed to tbe aupenntendent for Iu. aaDlmon. The COlt 
last y611t of the lectures, as to DlJ'.I,teruuI, wear and teal', 
break&l{e, &.. may be rougbly eetlmated at 61 6. to 
whlcb .hould be added nbout 41 for repam! of observatorY 
instruments. and oome connected Wltb the wotkshop 
(renttmg of pert of aleth.) 

'l'he aPl!aratua, chagram •• &Ie, have accumulated through 
a long aerleo of yea.ro, and It wonld be chillcult to gJve an 
•• tIDlate .. to cost 

Q ... /l ... 19 Is tbere .. workshop, and. If ao. how and for 
what particular purpooe.. ,I; used 7-There is a worksho~. 
much used by some of tb. boys IU thelll ... ure time It II 
provJded WIth two lathes, a fret saw machme, cs~enter'a 
b.nch, and .mtable tools. A omall subscnptJon from tbe 
boys meets CUl'l'ent expenses, With occasIonal grants from 
the school fund. for any speCial outlay requited. U.nalIy 
at the end of a seSSIOn, when an exb.J.b11i1on of the results of 
out-of-ochool work .. held. a large number of apeClmens of 
turrung. fret.cuttlUg. and the bk.. are produoed; not, 
perhaps. anythmg 1Jef7I elaborate. "" .. general rule, but 
often eVIUClng a good deal of palnstakmg eifort 

Que.to ... 20 What text-boop .... e In use. distJnga .. hmg 
between those for the junIor and semor c1 ..... 7-Most of 
the Jumor boys are suppbed With Noa. 2 and 3 of the r ... 
cently Issued Scumce prImers The uppe, boys use such 
books as Ros&le's or Wdhamson'. CheIDlfl~, Balfour 
Stewart On He.t. Her.chel·s Astronomy. Newth·. and 
Worme1l·. book. on Theoretical Phf."" (Mechamcs, 
Hydroatattco. Optics, &0.). Barra ChelDl8try 

QuesllOll 21 To wbat hooks of reference, other than 
ordinary .chool books, have the acholara ...... 7-Som. of 
tho .. meniaoned In an.wer 20 are perhaps rather used ... 
books of referon"" than .. "school books" In adchtlon 
~ them the .ehool bbrary contain., amoDll others.-

Ally'. Lecture •• &c ' 
See catalogue of book., pp. 13-19 

Quest .... 22. I. there any SCientUic SOCIety or Club In 
conn.non WIth the ochooU and >f 80, who JlOIJIp080 it. how .s .t worked. and what IS In. .nlIuenoe on the boY11-The 
Natural HIStory and Polytechme SOCIety""n •• s"" practICally, 

, and has done for many yea.ro. of all the ochcrlaro alid teachera, 
the sub_ptJon belDg purposely kept almost DOIDlnal. 
about 2s per annum as a DllDlUlum There were ,tJ.me5, 
20 years ago, or more. when only a small part of the boy. 
jomed It» It 18 now a ma.tter of course for every one to do 
00 A ColJlJJllttee of elder acholarl and teachers. annnally 
elected, manage the aIliurs. and take ...... of the collection 
beloUgIUg to the SOCIety A yearly exlulntlOn .. held of 

I ~llectaOD8 of plants, shells" lDsects, &c , made by members 
dunng tbe year. emalI pnzeo be>ug gIVen from the SOCIety'1 
funda for them, .. well .. fa. Es""r" Natural H.story 
chen... Pb.ervatory regISters. and ,n the Polytechoic 
Department, the ex)ubliaona for wluch are half"1lear1y. for 
draWings, turnery, fretwork, &e., &e Photography. eJec.. 
trotypmg, tlwdermy, the preparation of akeletons, and 
vanona other puromta. have oeC&B1onally been added to 
those mentioned above. 

(S .. Repo:ts sent herewith) 

Test, 'If Progruo 
Que.t .... 28 How orten IS the work teeted7-Theordmary 

achool wo.k IS regI8tered, and plaoeo m .leoa revured by 
these regISters about every lIlX weeke A wntten- ex&lJUIUIo
bOD .. embl'8ClDg, of COU1'8e, the BClentrlie as well as the other 
instructIOn gIven m the achool, takes p\sce each year before 
iIle MIdsummer _on 

A few III the older boys have for the lest year or two ""t 
.. t the South Ken81ugton localexauunatJono lU mothemat ... 
(elementary) •• beJlll8try ..... d phYBlC8; the .. dOl"!! 80 was 
not oompulaory, but those who had token .. D IOte ... sI,n 
these .ubjecte were encour&@"d to try the elanllnatlon th .. 
year. three took the mathematloo. all of whom 1' .. ,<'<1; 
eIght or DlDe the ph,. .... 81" of whom passed I and about 
12 the chenuetry. of wbom three, 1 beheve. failed 

QuuIttHt 24. In ",hat way' e.g by """"',nation of note 
booka merely. or bJoral orwntten quesiaona?-'l'he .1 .... 
work, of whlob regtaters ere taken (lee 2J) II conduoted beth 
by oral and wntlen queotlono. 

Qu .. !Ion 25. By whom 7 by the te&Chars of tho .ubJeetB. 
or by an mdependent ... ammerf-'l'h. c\sso work .. above 
.. condu.ted maInly by the Sm.nce teacher. but In the lower 
classee tbe ordinary claea teacb.r takes some part of th .. 
duty. 

Th. yearly eX&mlDaiaOD 'lueot\ona &1'8 propo8ed by the 
Supenntendent. on the b ..... of questIOns prepared and 
.ubDlltted to b,m by tbe Smenco Teaoher (and to lome 
.xtent by the other tBach"", 0100). 'l'he an.wer. are ..... 
lUIned. In the upper .1 ...... by the SCIence teach .... m the 
lower by the orWD&ry teachar of the eI.... _ 

TeacAer. 
Quest .... 26 Ia tbere any ddllculty in pro.unug com

petent Smenoe Maot.rI7-Not for our purposo; If .. e 
wanted more dJStmetly techruCallD'tructlOn, the ..... DIIght 
b. dliferent • 

QuesIttHt 27 Where are the beet obeamed f Have tbey 
been 'peCIally !raIDed for the work. and >f 10. tn what do .. 
ouch tnuDlug cono .. U-Our late Science ~eacher, T. H. 
Waller ..... aB A. and B Se olthe Umver •• tyof London, 
but I t1unk '" .. not too muoh to .ay tluLt h. was pretty 
mueh .elf·taught. beyond the fact tbat ,.Iu\e a 8Oholar With 
u. h. acquired a very filii' groundwork of .mentJllc know
ledge 

II ... n .... oo'. our preeont Teacher of SOlence ...... 
.&>m1larly tnuned, and though not eqna.l lit bnllianey of 
.mentlne ability to b .. pred ..... or. he IS for our purp ... 
very effiCl.nt. 

Q .... II... 28 What eVidenoe of IClentlff. qna.ldlcatlon 
tendered by oanchdateo IS con81dered of moot value1-
Havtng only had to deal wrtb yonog men tramed np In the 
.obool as •• hol ... and pnpJ\ teacbers. ",e have fUdged of 
th .... qualIncation rather nom our own observation than 
from any _,mon",l. or chplODJ8ll The London B 
Se degree we .hould thmk amply, ruIIlCJent .... teot of 
attamment for our purpose; but a real love for IClentl6. 
purOUlts. 8IId thorough abilitf as a I.ach ..... would be even 
more Important 

Q ... , .... ~9 Can yon otate any resulta of Bmen .... teaoh· 
IDg In the ocbool 7 luch 81-

(a) Succeao. profes.,on&! or otherwise. of indiVidual 
•• holero 

(b.) InlIuenee npon tbe general etudi .. and intellectual 
hre of the echooL 

Many of our .. holarlr heve afterward •• """""tully pro
lecuted the .tudy of vanous branch .. of ScIence. end are at 
th,. time ~ng on Smentln. and Natural History pur
lrote. -mootly m adchtlon to th .... ordmary avocetJodtI 

Several have gone from us to Owens Colleg •• and becu 
.ompbmented by the Prof ....... on th .... knowledge of 
Sclenoe 

Quemott 30 Are any lpeCIal reward. or enooaragemento 
(e g exlulntlonl. I6bolarlrblPI. or prizes) open to au_ 
M atudenta of SeIenoe lD the &choolf-None beyond 
those referred to m answer 22. and those oifered ID oon
n"",on WIth the South KenB1Dgton EJ:OiIllIIIatJon •• 

Queshon 31 What ItIIprovemenlB. do yoo think. conid 
be eJi'ected In the teaclung of SCIeOoe m Tour own ochool1 
-The brolted time at our chopoaal for SOIeDoe BOCIDO to IDO 
pretty eJi'ectlvely employed Had .. e.. much larl;ler 
nwnf>er of ocbolaro, It D11l{ht be an advaotag. to subdIVide 
more mmute1y. and to take ddferent bnmcheio WIth ddferent 
cIas8es, so os to p1'OVIda a more contlnnous gn.datwn of 
work •• g •• take cbemJStry one year, electncJty. heat, and 
eptJel anothar. mechanJA:o anotber, and move the boy. on 
from cleoa toclaea .... to ......... a WId"" range; but With ouz 
numbera, and the 1uruted time that many bOJ' atey wrth 
no. thlB would not be praeUcal>\e. 

Q.Wtw.. 32 What .... the pnnClpal obetacw to the 
teachmg of Scren .. m yl1D7 own ochool1-Want of tlme; 
the peesaure of other atiJcheo, deemed eqnallJlIDportaDt. 

Questtoa 33 How coWd the UDlV.....m.. beat "'Iot 
Scren .... t •• cluug m Bcboolo 7-Peraonally. 1 abonld be glad 
of an 8UlIIlII8Iaon IIIJJJIar to that of the London Matncrl· 
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latJon in ibfllcnlty, bnt ibvided Into tw<> .e.t.ons, so that 
a boy of good ablhty in SCIence and Math..natlCll trught 

~u~tdi~. _ 
Algebra to quadrat",. 
PhysIcs and Cheuustry ... at present, or the Chenustry " 

little more adVlUlced. • 
French or German. 

Greek 
Enghsh language at pr .. ent. 
HlBWy 
French or German 

Ant .. :other ~ht takre up-

Many boys leaVlng school at 16, Wlth no p",,"pect of 
g91ng to College, Ilke to take tile London M .. tnculat,on 
ExamJUstlon BS a teet at good school work J but It 18 80 
broad ,n lts range ... to b. beyond the ..... h of a good 
many who,.wlJuid Ilnd an examma.tlon such ... I suggest a 
very useful a.tlmuluo. I muot partJeularly j!'U&fd myself 
agalDst Wl.hlng th .. _ead of the preoent MatnculatlOn 
EmromatJon, whlch I hope lllllY not be In any way clll'talled 
for Ita &etusl purpose,'" a pre\lIDlnary to .tudymg for " 
degree; but for lI1BJ1y who u.e It now as the best "vall .. bl. 
teat of good sohoolwork, Without any Idea of a College 
oourse afterwards, It would he more uoeful dnnded, a cl.ver 
boy could stJll p .... in both .. etlon., lUst ... at Ilreaent. 

1Juc8ll0ft 84. Can you rnggest any way in wh.ch ,Govern
ment could .... 1St 8men .... teaclung ID Schools, ... , for 
example, by IDspeolton r 

Quemo" 35. Ha.ve you any other mformatJon to J!lve, or 
suggestJon to mak., bkely te be helpful to the Com
DUBslOncn 1 

Nov 0,1873. 
• Fl'BLDE'N THORP, Supenntendent 

JOHN F. FRYER, H.ad Master 

, 
TAUNTON COLLEGE SCHOOL 

(SUPPLEMENTARY REPOR'I' ) 
The College School, Taunton, 

SIR, Octoher 18, 1873. 
IN answar1D!$ your lettor of the 14th mst, I moat 

explalD that our .cumce tsaclung has been .0 greatly de
veloped dUl'lng the past y_ that my former report \8 

ob.olete, and bas to be ahnost entlrelf rewntten. In case 
the CoDlDl18Sloners may WlBh to retain my former state
ments, .. illustratJve of what ""n be done towards teachlOg 
.Clence In .. young school and WIth llDperfect apphances, 
I leave the old report 11ntouched, and send .. fresh state
ment arranged 10 socordance WIth the plan of th .... 
Append... 1 should mentIon that We have recently bwlt .. 
laboratory, added oon •• dorably to our apparatJl8, and 
engaged a Spemal SCience master of 'vary hlgb reputation 

~ I ON TRII GENERAL ARRANGBlIIUT 0' S<>BOOLB 
The school oonsl8tB of .even Forma. The .Mh and fifth 

Form. are dIVIded, one .. de bemg 'ClaSSical, the othar 
.Clenltllo. The BClentrllo SIde works 10 the laboratory, 
the olassloal •• de marely attends SOIlle of the scnentJllo 
lectures The« Remove n baa no practIcal BCWDC8 work, 
but attends all the lectures, the fourth Form does practJcal 
work ID the laboratory, and also attends lectures, the thIrd 
Far~ ..... vee elementary mstruct,on In PhySlcs. 

i g SUMMA-BY or TRB NUMBIIIR AND A.VBRAGII AGB OP 
Bon LBAllNING BoAQH OJ' THB V'\}lIOUS SUBJliCTS IN 
TaB NATC.R.AL SCIBNoa CLA.SS .. S 

- Chemlstrr Bolan.)'. Pb)'lli .... ~ 
Num'bm' . '" 38 I • '10 

AVGrRfleB86 ... 1+-18 I ..... 1 .... 11 ~ 

§ 8. HOUR. PIIR WIIEIt alVaN TO SCIIINCE IN 'l'HE 
8BV&RAL COLLaOBB AND SCHOOLS 

The .. are tw<> 1",,1t1ree par week 10 General and Th .... 
_cal ChemIStry, attended by the four higher Forma. 
There IS one \eCture .. we~ on PhYSical Geograph~, at
tended by the aame Forma. The« SeIence Blde ' of 

Forma VI. and V. wo.kS four hours per week' in the la
boratory The fourth Form work. two lioms par week in the 
laboratory. Each of these cl&Bses attends a sep&rate lectore 
0\We a week 10 ",1>1 woe. work, and p1'<!blems 10 Chemistry 
and Heat The VI and V. Forma at\end tw<> lectures a 
week m Botany 

§ 4 SUBJECTS TAUGH'I' TO SENIOR AND JUNtOR 
STUDENTS 

At the present moment the mam subjects are Chemistry 
and Botany Pracltca\ Chemistry ocouplllS " prominent 
position, bemg the hBatll of the labOratory work. In Botany 
a!.so hIgh value .. amgned to practJcal work, the boys bemg 
taught to ibssect aud cl .... Ify plants Thare 1S an elemen
tary clas. m PhyslCS, conducted by expOfllllenta1lmeluug; 
and a more adVlUlced cl... m PhySlcal Geographr The 
bst of subjects taught has lately been under reVlSlOn, and 
the present arrangem.nts are only tentative, and prelmunary 
to a more complete .cheme .Thns PhYSICS will ultunately 
rank.. co-ordmate ID value with the other l...rung oub
jects, PhY.lology, m wluch tw<> oourses ha.ve been con_ 
ducted, may probably be reVived; the Surveymg claso. 
which Iu18 m past years done much practJcal work With the 
theodohte, will be contJnued; and Meteorololq', of wluoh 
the SODlor boy. have a good working knowl~. denved ' 
from dally regIstratJon, wlIl be tsught to them scumtrllcally 
It should be remarked that we poo .... a comylete coil .... 
tJon of meteorolOgical lDstruments, a faIrlf typical museum 
of bloloJ!lcai preparatJon., zoological, geolOgical. nune ... 
le>glcal, and botamcal .pOOllDeno. and a botanw garden 
contammg from 700 to 800 .elected spam .. 

§ 5 fi:XT Boolts 
In PractJeal ChemIstrr no text book I. nsed A soheme 

of laboratory practJce .0 ibclated, and carefully WrItten down 
by each boy. In Physl""l Geography, the master lectores 
from hlB own notes, wluch the boy. are expected to repro
duce ID bnef. In md of the Chem1Stry lectur .. , we 
recommend Ro.coe. lD Botany, Obver, and Lmdley'. 
De.cnpl1 •• Bot",,!!: m PhYSICO, at p .... nt conllned to the 
younger boys. Balfour Stewart'. Pnmtr. -

§ i MBTHODS OJ' TBACRINGJ AS REGARDS ORAL DB
IJONSTJlA.TION, BOOK WORK, AND f'BACTICAL WORK 

In the labo...tory .... h boy learns the reactJon. of the 
metallic and nOD-metallJc bodIes. Matures are then gIven 

" of progrcsslve ddIlculty, the compOSItIOn of wluch the pupIl 
detects by Illo own J~nt Much 8uperV1Blon 18 em
ployed, In order to mlItivato habit. of neatn .... and skill 
m mampulatJon The course of lecturee on Theoretical 
Ch8lDlStry 18 illuotr&ted by expernnents, and there ..... 
add.tJonai cl ...... m wluch problems pleVlouoly given to be 
worked out of .chool ..... venfied on the black bO&rd, In 
tbe .ame 1ectures preVlouoly assIglled portions of the text 
book are d18cus.ed, and que.tJons put on past leotureo 
High value 10 attached to the workIng out of problems. 
wruch app .... to be a good test of sCIenltllc ability Upon 
the .emar boys .. urged the lmportance of readlOg sCI.nttfic 
book •• 0" that they may 1lCqwre mental mdependence, and 
not remam a mare shadow of thOJl'teacher SpecIal oppor
tumty 18 J!lven to all tho boy. out of .chool for Wseusslng 
any dUlicultJes they may enoountor The Botany lecturea 
mclude ibsseotJon and .chedule WfltJng, With praeltce ID 
c\asstficelton and descr.ptIon • 

§ 8 T"'.T8 OF PROGU •• 
Oral quesllonmg 10 class, and exammation of note books 

after each lector.. Wntten exammatJons twice m each 

term. . ' • 

§ 9. MOST BPFBCTIVJD PORM OP L.S80N 

Our SCIence Master 10 of oplDlon that the advantagea 
deflved from practJcal and th .. _cal work are ibJI'erent ID 
kind and 08DDot oasiIy he comp&fed. But, while .... tgDJDg 
equsl effectJveness to lectnres illuotratod by exparunent, 
to practJca\ work, and to ibecuoslOn of book work, he lays 
much stress on the nOCOllSlty of working 'Out problems as 

• enablmg a boy not onlf to gtve a verbal enunOl8tJon of a bow 
m Cheouotry or PhYSICS, but to understand and ex\ublt .Is 
appheatJons 

W TUCKWBLL,' 
Head Master of Taunton College School. 
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APPENDIX IV. 
HONOURS GAINID AT 'rHE UNIVERSITIES BY SCIENCE STUDENTS FROM THE VARIOUS COLLEGES AND SCHOOLS. 

nt ola&s. Nat Se. Tripos, C.mbriilge 

lilt 01 .... Nat So Tnpo., Cambndge 
18t clus, Nat Se, Oxford. 
1st HonoU1'8 III Expl So. Trlll. con. Dublm 

18t eI .... Nat Se •• Oxtbr<!. 
lsi cl .... Nat. Se. Oxford. 
Nat. Se Studentolup. Ch Ch.. Oxford 

Nat Se. Stud8lltolup. Ch. Ch • Oxford 
Buxd.u,.Conlts' Geologtcal Seholal'l!!up. Oxford. 
Nat. So. Scholllr8lnp, Ne ... CoIL. Oxtbrd 
Nat. Se Postmaat...rup, Merton CoIl, 0x1br<I. 

~:,t~~~u::'~!.n~ ~;2xfor<!. 
I,t e1aa .. Nat. Se.. Oxtbrd 
lot cl .... N ... S. TrIp.., Cambndge. 
1st class, Nat. So., Ouold 
N ... So. Studentsh,p. Ch. Ch.. Oxfor<!. 
Bnrdett-CoDH8' GeoI~ca1 Soholal'l!!up. Ox1br<l. 
N.t. So. E.lnbltlon. St. JOhD', CoU. Cambndge. 
I,t olaao, NaL Be • Oxfor<!. 
M,nor &JublbO"'D Nat. So.. Ball. CoD, Orlord. 
let allUl8, Nat. Se J Oxfotd. 
lit class, Nat.. Sc., Orford. 
III olaao, N ... S .... Orlord. 
ltlt class. Nat.. Sc.. <hford. 
Nill Se &Ju'bJtlcn, SI. JohlI', Coll.. Cambndge. 

Burdott-Coutts' GooIog"",I 8.mom..lUp,-Odord. 
Ial claas, N.., So.. Oxford. 
III e ..... N ... So., Oxfor<!. 

Borrow School 

A1dneluan Prof.ssor of Chemi,lr¥. Oxford 

Chnical Pref ... or of Mememe, Oxfor<!. 
IWgtuB Professor ofMedlcme,Oxford. 
lilt ola&s In Nat So.. Oxford. 

Lee's Reader in ChemIStry. Oxtbrd. 
1st ola&s In Nat Sc. O:tford 

lst clau In Nat. So., Oxford. 
let. clJUIB m Nat Se, Oxford 
Lee's Beader '" Anatomy. O:tford. 

hi .1 ... In Nat. Se.. O:xfor<!. 

WafDllete Preteaao. of ChOllllStry, Oxfor<!. 
lBt class In Nat. Be.. Oxford. 

, Johnson Pnze for Astronomy, Oxford. 

Radchft'e 'l'\'avelling FeUowslup, Oxford 

OhllonCoUege 

F01Uldallon Scholarlll"" 1\1 Trlll. Coll.. Cambndge. Soholarslnp at SIdney S .... '" CoIL, Cambndge. 

Pr .... m ......... for Jobnoon l'nlIe for Aatnmomy, Scholarslnp at Q ........ CoD .Oxtbr<!. 
Oxford SehoIarsIup at Pembroke Coil.. Cambridge. 

let class m Nat. Se." Oxford. 
1st clasa 11> NaL Se.. Oxtbr<!. 
10\ cla .. in Nal. Sc Tnpoa, Cambndge. 

JnD'OI' Studenls\up al Ch. Ch. CoD. 0xf0r<I. 
Scholarslnp at St. Peter's Coli ,Cambndge. 
Soholarsblp al St. Peter'. COU • Cambndge. 
Demyalup al M8Il'Ialen Coo.. Orlord. 
lind ola&s. Sc SChool, Oxfonl. 
The Brackenb..,. Scholarslup at llaIhoJ CoU., OJ:. 

ford. _ 
Scholarslllp.t Clare Coli • Cambridge 
ScholaJslnp at St. P ....... Coil., Cambridge. nom,....." at 14ajJdalen Coil., Oxfonl. 

lIulbOl"OlJ8:h College 



(conl,D1JI!d) 
\ 

Y .... I WiDe_CoO- I Bt._'aColIep,W_\ 

w_ 
I Oheltenham CoO.,.· I _School. I Cbarierho\J,le ScbooL I a_.Hospital School. CoO- . 

-
1851 
185. 
1853 
1854 let Sa Honours, Dub~ 
1855 , 
1856 
1857 
1858 

1st c1a6l, Nat. Se., Oxford. 

'18'9 2nd class, Nat. Se, Oxford 
1860 Radebff" TravelJmg Fen .... - 1st elas"Na~ Se. and GeoL 

1861 
ShlP Soho1arslnp, Oxfo<d. 

2nd elas .. NaL So, Oxford 
1862 
1868 Nat Se Seho1orslup, Mag-

lit cu, Nat. Se., Oxford. 
dalen Coli, Oxford. 

A Bchol .... lup for Nat Be. and 186. 
Math, fung" CoIL, Cambndge. 

186~ , .. lat clUB, HaL Se-, Oxford. 
1866 !l 
1867 Il< 1st clas!, Nat. Sc.., Oxford 
1868 2nd e1asa, NaL So , Oxford. 

1869 A Demyshlp at Mag Coli, Oz-
ford 

Wlutworth Scholarahlp, St 
John's CoIl, Cambndge. 

Two 1st class, Nat Se, Oxf.:.rd. 
One 2nd C1818, Nat. Se , Oxford. \ 

18'i0 1st clll8J, Nat. Se, Oxford Burdett-Coutti 50 hola .. hIP, EzlubltJoII at Bsilloi Coil, A SeholaraDlp for Nat Be., Clare SenIor m Nat So Tripos, 
Pxford. Oxfo<d. College, Cambrldge , Queen's Coil. Cambndgo. 

1st class, Nat. So;, if eaus' 
Coli., Cambndge 

1871 1st class, Nat. Se , Oxford. NaL Se ScholarshIp, Bt 2nd class, Nat So TnP08, 

1872 Ist elaB", NfLt Se, Oxford 
8rd class, Nat. 8e, Cambndge John's, Cambndge Dowmng Coll , Cambndge 

BMcbfI'e Tr8velJmg Fellow-

1873 
Radchffe Fellowship, Oxford shIp 

E:<iubluon, Magdalen CoiL, 
Oxford (elected at tho .am. , tune to a PostmastershJ.p 
at Merton" but selected 
Mngda)on) 

, 
-< -

• N B -it IS not at the UnJvenitios but at tb' examinatIOns lor the Indmn Om1 Semoe for Cooper's Hill. zmd,for Woolmcb, that ..Itudenbl of Na1;ural SCIence from both Dpp(Q'tmenta of OheltGnhtun Qc.llege usually present themselves. - _ T W JBx-BLAltB. 

~ 
o .... 



-

I I I \ I I Dnlmch. Coll ... 'tnurtron 
lUng's College Soboo'! UnlVennty lla.nch8Ste1' Gramm.)!' School len .. I CIt$' or l..ondon SchooJ " College School - CoU ... Sobool I I -

18H .; 
1852 t-
1868 ~ 
1814 ~ 1815 )II 
IS'6 

] d , 
18&7 

~ 1868 
1869 .. I! 

~&~ 
1860 Uit: 
1861 - Ii 1869 

:=I';; 1863 Ope. Nat So ;Exhliilbon, Magdn1en CoD , Oxford. 
1864 sf 1865 l! 1866 1st cl ... HOnOlll'8lb Chemlllry IlIld Not l'h!iOlOPhy, 

London Untv ' , .~ . 
1887 Degree of M n ) LondoD, witb tat place. ~,s hI oiao., Nat Sa., O:d'ord. 

DCgl1Ie of B So. mth 18t cla88 Honours m Zoology, -I~ondoll ~ ... 
"-Il~ 

1868 Whitworth ExhibItIon for Meohl\llloa\ So., Unlv. of 

~! i London, 
John'. Coli., Honours ID Botany,Prel. So., Umv ofLondoD Exmblhon, Ballml CoU , OxloJCL !S89 Open Sohoilll'llinp for Not. So, St 

Cambn(l~ 
§ 

Il~ 

I 
Stud •• lllnp, Ch. Cb , O:d'ord. ...... Two Ex.lubluons, Unl'f of London 05::1 . 

DTon:u:l~~i:~~~d'~~ iB':'O\~~O~os::e Ili l~ 
~and gold medal) lD surJ::1'Y' With an UD1v~U'lnty .. ~ ~ eionce Soholarshlp J so an ExhlblUOD" and 

it tlrst 18 lit olass lD Botany and Zoology 
Honolll'8lnZoology,l'rel S.,Umv.ofLondOJl. Stud.nllhl': Ch. Cb , Oz£onl. 1810 No\. So Soholamlp. St John'. ('oU, c.mbrl~. 

lot 01 .... Nat. So., Cambridge. 

_U Nat Se. Scholanlnp, Chn ..... Cambndge E::s:hIbluon,WadbamCoU ,Oxford.. len Degree of B So ) 1.0. HonoUl't', London BOD01lI'I ID CheDU8try. Pre). 80., UOlv. of Soholal8lup, Merton Coli ,O:d'ord. 
London Exlnmuon, Merton CoU ,Oxf<lrd. 

r.il:" Staden"l"p, Ch. Ch., Ox£onl. ,s.& Second Claal So School, Ozford. 
ISTli Dogree ol D SOo, London, plaeod &rot In lot o1aos :IS Sohelanlnp, ea. .. Coil., Camhndge. 

Honours 1D Zoology, Prel. Sa .. London. Dem10lop, Magdaleo Con., Osford. 
In o.ruollY IPld PaImontol01D' i! Gold Medal for Not.l'hlly., lit B. So. Ezauu- Brackenb..,. E&h.mllon, _I College, Ozford. - B DegTe8 of :8.80, I..ondon, 10 1st elau. I!l, natloo, Lon.don. Stnden1linp, Ch. Ch., Ozford. 

Der,:: of MD. M Ch.,!L M , lD Honn .... Queen'. . ! lsI clBss, Nat So., Cambndge 
ruv,\ Ireland. with lit rnae 1.D. Anatomy BIld Radchlfo So. Studen1linp, O:dord. 

MedlOlUe. 
Tlnrd", ht class In Nat Se.Tnpos, Cambndglt 

I 1873 Smden1ihlp, Ch. Ch., O:d'ord. 
Second ClaA Se School, O:tford. 

l! SoheJanlup, l' ... brok. CoD , Camlmdge ... lIrubnlmrJ EKbiblll .... BalIloI CoIl., O:d'ord. 

• fBot_ .... lIU Of HollO'" sma In ............ bora __ In pp. .... , ... ] 



APPENDIX TO SIXTH REPORT' 203 I 

NATURAL SCIENCE' HONOURS OBTAINED BY FORMER 
PUPILS OF UNIVERSITY COLLEr E ScITOOL. 

N,B -Tb" h't IDclndes,-
(1) Honours 1ft Mathemahc. m cases where the exammatloDS 

10 Natural PInloBophy are not dIstuwt. from those 10 
Pure Ma.thematlcs, and, I 

'(2) FeUowah'pB, Scholorslups and Prrzu gwen uJttlwut 'pe. 
cificahcm 01 ,ull-Joot when tbe pr-esumable ground of 
award was dJItInchon U1 Mathematics and Natural 

Mar.h ~~~: .. phr • ' 

1838. 
UnIversIty of London -Matnculation Honours: Two 

mentum. III Mathematloa and Natu"l Phllo.ophy 

1839 
Umversityof London.-MatnculatlOn Honours Mention 

in Mathematl.s and Natural Pbllosopby 

1841. 
UniversIty of c..mbndge -B A. Honours' Math""",tloa 

and Natural PbIlosophy: SeDlor optima (Wlth first class 10 
CI ...... ) 

UnIVersIty of London -1st M B Hono""s' Gold medal 
and mentton 10 Anatomy and PhYSIology, mention lU 
Matena MedIca and PharmaceutIcal Cberrustry 

Matrlculatton Honours Exiub,tlon 10 Mathemattcs and 
Natural Pbllosopby. 

1842. 
UniverSIty of Camb':'dge.-Pel/lbroke College Sohollll"

sblp. prIZe 

1848 
UnIversIty of Cambndge.-B A Honours: MathematIcs 

and Natural Philosophy Sewor optlme 
UnIVersity of London -FIrst M B. HonourA . Exlubltton 

and ~old medal ID Cheml.try, mentton In Anatomy Bnd 
PhY9lology, exhibitIOn and gold medal In Matena MeW"" 
and PharmaceuttcaJ Cheullstry. , 

Matrlculatton Honours. MentIon In Matbemattcs and 
Natural PhIlosophy. 

1844 
Un .. erslty of London -B A Honours. PlIZ. 10 Che-

mistry \ 
Matriculation Honours. MentIon 10 MathematIcs and 

Natural phliosophy 

1846. 
UmverBlty of London -B A Honours: Scholarship In 

MathematiCS and Natural Phdosophy 
Matrlou1&t\on Honouls ExhtbltlQU and mentU)'[l l. n 

MathematiCS and Natural PbIlosopby 

1846. 
Un ...... 'ty of London.-Filst M B Honours' Gold 

medal m Matena Medica and PharmaceuttcaJ Chennstry. 

1847 •• 
UmVer&lty 0' Cambl'ldge -St John's College. Pl'lz •• 
UmVlll'8lty of London -B A Honour. Scholarsh,p In 

MathematiCS and Natural Phdosophy 
MatrJ.oulatlQD Honoul'S· ExhlbItaon and mentlon 1D 

M .. thematl08 and Natural PbIlosophy. 

184~ 

Un,VOl9Ity of Cambndge.-Bt. John'. College Prize 
'l'nmty College. Two Pl'l'" 
Umver81ty of London -B.A Honours. Scholaralup m 

MathematIc. and Natural Phllcsopby 
MatriculatIon Honours: Msntion In Mathemattcs and 

Natural Philosophy. 

1849 
Uruvera,ty of Camblldge -St. John's College. Scho1ar

,h,p,pn". 
'l'nmty College Scholarship pms 
Umvera,ty of London._B A: Hon~ure: Scholaralup m 

Mathemala .. and Natural PbIlOllOphy throo ment1Oll8 lD 
Anunol l'h,...ology. • 

'1850 
University of Cambndge -B A Honours Mathematlco 

and Natural PbIlosQphy Fourth wrong •• rablp; sewor 
optlme 

Tnwty College. Pnze 
Emmanuel College Scholarship, pl'lze 
Umverslty of London -B A Honours Sobolarshlp 10 

Mathematics &nd Natural Phllo.ophy. ' 
Matnculatton Honours. MentIon m MatbemaiaCII and 

Natural Philosophy. 

1851 
Umverslty of Cambndge -B A Honours M&tbematlCs 

&nd N&turaI PbIlosophy ThIrd wranglerslup and second 
SuuLb's pnze 

St Peter'. College ScholaHlup, pnze 10 Mathematics. 
Tnmty College Prize for Mathemattcs 
Emmanuel College Soholarslup I pllZ. 
University of London -B A Honoora MentIOn 10 

Ammal PhY"olof(y, mentIon m Botany 
Matnculatton Honours . Menlaon 10 Chennstry 

1852 
Umversity of Cambndge -B A. Honours t;atural 

SCiences Fmt c1us. 
St Peter's College Prize In M&tb""",lacs. 
St. Jobn'. College. Fellowslup • 
TtlD1ty College Two pnzes 
Emmanuel College. Prize ' 
Umver81ty of London.-M A Examlnatton' Gold medlli 

1l>' Mathemattcs and Natural PbIlosophy 
B A Hono""s. MentIon In AnImal PhY81ology 
J1noet M B Honours· Gold medlli 10 Cheuustry, mentlOD 

In Anatomy and PhYSiology. mentton 10 Botany 
MatnculatIon Honours' Two menttons m MathematIc s 

and Naturo.l PbIlosophy; two menttons 10 Cheuuetry; p"ze; 
lD Botany 

1853. 

Umverslty of Ozford.-Moderattons iust class III 
Mathemalacs (together WIth first class III ClaS81CS) • 

UnIVersIty of Cambridge -B A. Honours. Mathemattcs 
and Naturo.l PbIlosophy. Second wranglershlp I second 
SlDlth'S pttze 

St. Pet .. 's College Prize 10 MathematICS. 
CalUs College Scholarship 
TrlDlty College.' FellowshIp; scholarslup; pnze. 
Emmanuel College. FellowshIp 
UmverBlty of London -M A ExamlOatlOn Gold medal 

10 MathematiCS and Natural PbIlosol'hy 
B A Honours Mentton In ChOWlBtry 
Matrlculatton Honours. MentIon 10 MathematIcs and 

Natural PbIlQBophy 

1854 
Umv"slty of Cambndge.~B A. Honours· Mathemattcs 

and Nat""al Phdosophy. SenIor wrang~slup. equal first 
SmIth's p'l"lze 

CalUs College. Pm8 m Mathemattcs 
Tnmty Hall Two soholarshlpB • pnz ... 
TrlD1ty College. Ptlze. 
UmverBtty of London.-M B. Honours. Gold medal In 

Physiology and ComparatIve Anatomy 
B A. Hono"".' Mentton 10 Mathematloa and Natural 

Philosophy. mentton ,n Ammal Phy81ology 
Matrloulatton HonoUl8: Two menttons lD MathematIcs 

and Natural PbIlosophy. menlaon In Zoology 

1855. 
'Umverslty of Oxford -B A. Honours· Third class I~ 

Mathemattcs and PhY;IIco (Wlth tlurd e1ass 10 ClasBlco) 
UWvert1lty of Cambrtdge -B A. Honoors Mathemab .. 

and Natural Philosophy. Fourth wranglorelup. 
st. Peter's College. Fellowelup 
'l'nmty Hall. Prize 10 Mathematics. 
'frlmty College. PrIZe for Mathemattcs 
Umvers1ty of London -B.A. Honours MentIon In 

,Mathemattcs and Natural Philosophy; menllOl1 In Ammal 
Phymology. 

Matnculatton Honours: Three menlaons 0\ IIlath.malac. 
and Natural PbIlosophy. 

1866. • 
UWvert1lty of Camhttdge -B A. Honours, Mathemati ... 

and Natural PbIlosoph1 Somor opWDe. ..mor 0pWD. 
(Wlth first e1ass lD Claaaico). 
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Tnmly College FellowshIP, two prizes ' 
Umvmllty of London -B.A Hon0U!8' Mention In 

Mathematics and Natural Pluloaophy 
F11"!It M.B HonoUl'S; Gold med&lm Botany; mention 

m Materia MedlC&. 
M_cul&tlon Honoun Exhllntlou and mention in 

MathematIcS and Natural Plulosophy. 

1857 
Univenlly of Cambndge-B A HonoUl'S, MathematICS 

and Natural Phliosophy; Ninth manglenlnp; semor 
optlIlle. 

TrlDlIy Hall. Fellowslnp. 
Tnruly College. S.boIa.rshlp; pn.e. 
Um.orslty of London -B A. Honoun I Mention In 

Mathematics and N "tura! Plulosopby; mention m Amm&I 
PhYSlolegy. 

1858. 
Umverslly of Cam'bndge.-Tnmly College. p...., 
Unlvenlly of London -B.A. Honours' Sobolarslnp 

and m.ntlon In Mathematics and Natl1r&l Plnlosophy; 
mention In Amma.! PhysIOlogy, mention In Botany 

Matnculatlon Honours Mention in Mathematics and 
Natural PlulosophYI two mentions In ChelD1stry. 

-1859. 
Umvorally of Cambndge -B.A. Honours' Mathelnatlcs 

and Natural Phlloaophy : SIxteenth """ngloralnp 
U mverslly of London -M A EmmlOatlon' Two degrees 

In Mathematics and Natural Plulosophy 
M B. Honol11's. Gold medal 10 PhySIology and Com· 

paratlve Anatomy 
\ Mamoula.tlon Honours: Three mentions In Mathema.ticl! 

and Natural Phliosophy; mention 10 Chemistry. 

1860 
, UmverSlIy of Cambndg. -:So A HonoUl'S' Mathematics 

and Natural Philosophy .JUDIO. optlme 
UnIverSIty of London.-M A. Exanunatlon' Gold medal 

m :A~hHo::::·:'1r.::~ !h'tl~~h::;"tlcs and Natural 

P¥:t"~hi; fI:~~~ ~T:~ !.~~~:~ Mathomatlcs and 
Mechameal Plulosophy 

Mamcuiatlon HonoUl'S' n.- mentions in Mathematics 
and Natural Phllosophy. 

1861. 

Um,.. .... 1y of Cambndge.-Tnmly College. Fellowahlp, 
mmor s.hoIa.rshlp. 

UnlverBlIy of London.-B A HonoUl'S Mention, in 
Mathemat",. and Natural Phlloaophy. 

FlrBt B A Honours, Three mentions In Mathematics and 
Mecharucal-Phliosophy. 

P{Ol SOl. (M B) HonoUl'S. Exlubltlon In Ch0lD18try 
and NAtura! Phllosophy. 

Mamculatlon HonoUl'S' Three mentions 10 Mathematics 
and Natural PIul08ophy, two mentions m ChelD1Btry 

1862. 

Umverslly of Oxford.-B A. Honours: Mathematics and 
Phys'cs. Fourth class (WIth first cI8a& 10 Class,.S) 

UmverBlly of Cambndge -Tl'1IlIty: Colleg. Two pm ... 
Umverslly of London -B S. HonoUl'll' Mention m 

Math""",tlcs and Natural Plulo80phy.. ' 
B A. HonoUl'S Menlilon m Mathematics and Natural 

Plulosoph,.. 
FIIIit M B HonoUl'S ExluD,Iilon and gold medal m Or

KaDIC Chenustrn mention m PhfSlology, HIstology and 
Comparative Anatomy. ' 

F11"!It B. Se. HonoUl'S • FIrst place m Che1D1Btry; mention 
in BIology • 

Pre!. loCI. (M B) HonOUl'8' Mention in Chemistry 
and ])oatural PIulOBophy. 

M_C11iatlon HonoU!\!. Two mentions m Mathematu:s 
II11d N&t!1r&I PhilosophJ; mentlon m Zoology. 

1863. 

Cambndge.-Trm'1y College. S.holar-UDlV .... ty of 
sb,p. 

Umverslly ot London -M A. &&1II111atJon Two degrees 
(one WIth gold medal) in Mathematu:s and Natnr&i PJu. 
I080phy 

B. So Honoun' F'lrs' cl_ W1tb ocholonhlp in Chilo 
mlBtrr; second .lase and tiurd .lase ,n BIology I _4 
oIassmGeo1ogy 

B A. Honours, F'll'Bt 01_ WIth pme, and ''''' _lid 
oIaue. In Aruma! Phyl1oJogy 

FIrst B A Honoun I Sscond alas, in Mathematioa and 
Mechanicsl Phl\o80pby 

Pre!. SOl (M.B~ HonoUl'S' FIrst cl&BB with .. lubltlon 
in BIology. 

Matnculatlon Honours: Two mention. m Chemiltrr. 

1864. 
UDlver&I!J of Cambridge -Trimly College. Prio. 
UmverBlly of London.-B. So. lIonoUl'S' Fm o\au 1D 

LOgiC and Moral Phlioaophy. 
B A. Honoun· FIIIit class WIth BOholanhlp in Math .. 

matlcs arid Natural PlulosophYI first cl&BB Wlt,b pn ... In 
AnIma.! PhfSlology , 

FIrst M 1J Honours, FII'Bt cl .. 1 with .. lub,tion and 
medal m PhYBlology, H1Btoiogy and Comparatlvo An .. 
to'u,; tim 011''' In OrganlO Chemistry 
mon~:~tIoll * Gener&l Honours: Two pm .. and. two 

1865 

UnlVersl1y of Cambndge.-B A. HonoUl'S' Mathemalilcs 
and Natural Pluloaophy, ElfJhth WJ8lIglerlhlP I lonlor 
optlme 

Tnnily College Mmor IchoIa.rshlp. 
S,dney SUSICX College. Entrance IcboIa.rslup. 
Umverslly of LOhdon.-B A. HOD0U!8: Second clas, In 

Anunal PhplOJogy. 
Prel. SOl. (M.B) Hon0U!8' Fint class In ChemlOtry 

and Natural Plnlosophy 
MatnC1liatloll Gener&l HonoU!\!, Exlubltion and. three 

mentions. 

1866. 
• Umverslty of Cambndgo -Tnnily College. Two pn ... . 
N~~eyS~::.x College.. Pn.e In Mathematics; p .... in 

UllIV .... 1y of London -Pre!. Sci. (M B) Honours: 
Second alas. in BIology. 

b!:~:.t';~':!.":.~. HonoUl'S F11"!It place :nth exh" 

1867. 
UmverBlIy of Oxford.-Moden.tlonl. Third .las. in 

Mathematics. 
UruverBlIy of Cambndlte -Trmlly College. Scholar· 

shlp; pnze 
SIdn8f Su ... " College Pme in Mathemafacs. 
DOWDlng College. MlDar BOhohlrsh,p. 
Umvemlyof London -FIl'Bt B A HonOUfl' Second class 

in Mathematics and MechanIcal Plulosophy. 
MatnC1liatlon Gener&l Hon0U!8' FII'It Place with ufu.. 

b,faon and two mentions. 

1868. 
Umvemly of Cambndg.~B.A. Hon0U!8' MathematIcS 

and Natnral Plulosophy. Semar optlme. 
St Peter's College Entnmce 1!0l0D0e BOho\arshlp. 
Tnmtf College Pnze. 
DOWDlDj! College. Pn •• Ib MathematICS 
Umverslty of London.-B.A. Honour •• Seoond class in 

Ammal Ph,.Sloiol!1 
F11"!It M B. HonoUlS: F11"!It.lase WIth gold medal in 

Org&DlC ChIl11l1Btry. 
Fm B So. Honoun Second class and two tbm! 

cJasaea w Cheuuatry and NatmBI Plulooopby. tbml claN 

In :'=1 ~.F~~:: :"s!':'~r clase m MathematIcS and 
Mechameal PbllosClphy. 

PreL Sm. (M B.) HouOlll'l: Second cl&BB and tiurd 
claM ,n Chennatry and Natural Pbliosophy; IIrBt claM 
In Zoology; tbml oIass ID Botany. ' 

MatncuJatlon GensraI HODOU!8' ExhibItion 8lld two 
mention. 
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1869 
UnIversIty of Orlord.-B A Honours. Mathem&tIes and 

PhyBICII • TIi .. d cia .. 
Umv .... ty of Cs.mbndge.-B A. Honours Mathomatles 

"nd Natural PhlloBophy SeDlor wranglershlp. second 

Sm~~]ol:~'College Natur8l SClonce Exhib,tion 
Tnmty College. Mmor ScholarBlup. pnze for Math ... 

m&tlco. ~. 
SIdney SusBe" College. I""ot entrance BCholar.wp m 

Mathemotico , 
Down1Og Collego ScholarshIp. Jll"l"e m Mathem&tlos 
UntV_ty of London -B Sc Honours TlrOt class 

ID ChOlIl18try; Srot olas. m 2:oo10gy. lIrot class m Logu! 
and Moral Philosophy 

Prel Sill (M B.) HonoUl'S Third c1as. m Botany 
Matnoulat,on General Honour.. ExhibItIOn. fo ... pnzes. 

and. four men$lOn •• 

1870. 
UnlVer81ty of Oxford_.B.A Honour.' Natural SCIence: 

S"M~:':::~ •• Mathematics Seeond class 
Umverslty of Cambndge -St John's College Schol ... • 

.hlp 10 Natural SCIence. pn.e In Natural SCten .. 
SIdney Sn ... " College ScholarBh,p. pme ID Math ... 

matico 
Downlllj!' College Pme in Mathematics 
UOlveralty of Londo1\.-FirBt B Sc Honours. Second 

oI .. s 10 Cheml.trr 
Prel SCI. (M B.) Honours: Second classm ChemIStry 
Matnculatlon General Honours. Second pl""e WIth exlu· 

b,tlon In January EXlWIlDatlon. second plaee WIth exlub,tlon 
In June Examma.ttml; three pnzea a.nd four mentloDs 

1871. 
Royal Somety -FellowshIp. 

• Un,veroltyofOxford.-B.A Honours MathematICS and 
PhY81C. Third clas. '. 

Umvemt;!' of Cambndge -Hon M.A. for dutln.tlon 10 

NB~J:;:~:'· Mathematics and Natural PhIlosophy 
SenIOJ' optIme 1 

St J ohn's College Pnze ID Natural Smence 
Tnmty College FellOWllh11' for Natmal Smence. 

8cholarablp, open soholarship 10 Natural SCIence; prIZe 
S,dney Sn •• o,. Colle!!" Pnze In Mathemotl ... 
Umver81t;!' of Dublin -FIrat .eOlor moderatorolup lU 

Natural Smenee • 
Un.veralty of London.-FIrat B. Se. Honours: Second 

.1 ... m Expenmontal Phy., .... econd oIan m ChemIStry. 
Pre! SCI ~M B) HonoUl'S Second c1as. In Cheuustry 
Matnculation General Honours, FlrOt plBCa mth ex· 

hlb,tlOn, 

1872 
Royal Society.-Four renowolups 
Umv .... ty of Camblldge -B A Honours' Natural 

SOlen ••• • Firat place In s.ot class. 
TnDlty College. Pn.e 
Sidney SUBBOS College. ScholarBhlp 
UDlvorolty olI LondoD -D Sc • Degree ID E1ectncity 
B. Se. Honours. T...t cl... mth acholarBhlp ID Che-

nu::!'tnoulatlon General Honours Fm: pI... WIth ex· 
lllh.tlon; third plBCa mth exlubltIon. two mentions 

UnIVerBlty ofGlasgow-Pn.e m Mecham ... two p ...... 
In ~atural Phllooophy , 

1873 
Umv .... ty of Camhndge -B A Honours Mathematl .. 

and NatunI Phllooopby.l8Dlor optlme; Natural Sclen .... 
,ooond cl .... 

Trnllty Hall Entrance BCholarBhlp Ul Mathematlo. 
St. John', CoUega, Fellowohlp for dIStJnctJon 10 Natural. 

Smtuoe. p'nQ.. , ' 
TrImly Collega, Entrance exiubltIon. pn ... 
Um ..... ty of London~M A, Exammatlon Gold medal 

ID M.themalIco and Natural Phlloocpby. 
FIrst B So. Honours' TIrOl oIan ID Cheuustry; third 

oIan 111 Eq>erII1!ental PhYSlOl 
PreI, ScI; (M B.) Honoura Second class .0 Kxpenmental 

PhYSl08. 
Mo.tneul.bon General Honours· T1I,. ednlnnoD8; 

prlIO; mentaou. 
M1a.t 

1874. 

UDlvemty of Cambridge -B A. HODOurS. Mathem&tJco 
and Natural PhIlosophy. .econd wranglera\up and IIret 
SmIth's pnze. 

Unlvemty of London -Matnoulatlon General Hononrs' 
Twomentlons 

LIST 011' FORMER PUPILS 011' UNIVERSITY COLLEGlI 
ScHOOL. DISTINGUIsmID IN SoIENCl'J 

(1) Natural 8cien"". ' 

.dbrallam, P S. B So. London. B A Dubhn 
B So. London (1869) Faot CI... HOllcUl'S; B.A. 

Duhhn (1871) F...t SeDlor Moderator 10 Natural 
SCIence 

.dt""" .... R. W •• B Se London, • 
B S. (1872) Scholar In ChOlIl18try; Demonstrator of 

Bll'kbeck Laboratory. UOIV .... ty College, London. 
Ayrton; WE. 

Prof ... or of Natural Philosophy, Yedda, Japan; late 
A",stant Electnca\ Supel'lDtendent of lnchan Govern· 
ment Telegrapho, and recently In ch ... ge at Mltc~ 
.. rep .. sentapve of the Great W .. tern Telegraph Com-
pany's engmeers. ... 

Bennett.FJ 
Ass18lant GeologISt GeoloJ!1ca\ Survey of the Umted 

.KIngdom. ' 
Carpenter. W L, B A and B Sc. London i B A (1860). 

B. Se. (1862). 
Dslion. Ed. B.A. London 

B A (1868). Assom.te of the Royal School of Mm •• 
• III Metellurgy and Mlnmg (1871-72), Chrel' A_yer. 

Impenal MIDt. Osaka. Japan 
Flem'fll/. J .d. B Sc. London , ~ 

B So. (1870); Amstant Demonstmtor In the Ad· 
vanced Laboratory. Royal College of ChemIStry. Jate 
SCIence Master at RosaaIl School 

Fost .... Michael. B A and M.D. London. M A. Cam
bndge, FRS 

B A. (1854) Scholar ID Clas81 ... Hon M A. Cam· • 
bndge (1871); Fellow 01 UnIversIty College. London •• 
and of Tnnlty CoDege. Cambndge. Prre!ecto. 10 Phy. 
ololotp'. Tnn.ty College. Cambndge; late Professor of 
PhYSIology. ROflOl InstItution. and Professor of PrBCbcal 
PhYSlology. Un,ve •• ,ty College. London. _ 

GafTOd • .d. H. B A CambrIdge. • 
B A. (1872) Head of Natmal SCIences Tnpos. Fellow 

of St John's College. Cambndge; Prosector to the 
ZooloJ!1cal SOCIety , 

Grah ..... J C. B Se London 
B. So (1871) 

GatA .... Fred. B A London, F R S.-: 
B A (18b2) Prof .. sor of PhyslCll. Royal School of 

Mm .. 
Hardong. P J •• B A Cambndge 

Late Scholar of SIdney Su ... " College, Cambndge; 
late Lecturer IR Apl'hod Mathematlco. UnIversIty Collega, 
London; Ass18lant Exammer .n Expenmental PhYSICO. 
IJmvet'8lty of London 

J .. OII8. W. 8. M A. London. FRS. : 
M A (1862) Gold Medal m LoJ!1o and Moral Philo

sophy; Professor of PohtJea\ Economy &nd of Mentsl 
PhIlosophy. Oweno College. Manclieater, formerly 
Anayer. Royal Mmt. Sydney. N S W. 

K_. G W. B S. London. 
B, Se (1863) Scholar m Cheuustry; MIDIOg Engi-

n ... . 
Map ... , &v P, B A. and B So. London. 

B A (18631 Faot CIasa Honours; B S •• (1864) F...t 
CIasa Honoure. 

M ..... head • .dl"" • D So London, 
B Sc (1869) F_ Class Honours; D Se (1872) ID 

ElectnClty: Member of CounCIl of SocIety of Telegraph 
E.J!1D ..... 

Onne. T.d : 
Teaoher of CheDllIIry and Ch.........! PhfSlCO. Um

""'ty College School; Aothlr of" An Intn>ductJoD to 
the Smence of Heat." 

{II.} MGt~ S .... ce. 

.ddl .... M N. M A. London: 
M.A. (1859) ID Mathem&<lC1 and Natural PhiIooophy; 

Fellow of UniversIty Collega. London. Actuary. 
Dd 
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£.u, W. W. R • M.A. London. B.A. Cambndge. 
M.A. London (1813) Gold Medal lD Mathematlca 

and Natural Plulosol'hy , B A. Cambl'1dge (1874) 
Second W rangl... FIrst SDllth·. Pnze; Scholar of 
Tnmty College. Cambn<llre. 

Batty, &0>. R B., M A London and Cainbndge (tho 
late) , 

M A London (1852) Gold Medal in Matbemat.co 
and Natunl PMosophy; B.A. Cllmbndge (1803) 
Second Wrangl .. , Soeond SlIllth'. Pm. I Fellow of 
Emmanuel College, Cambndge. 

Crompton, CIlM., M A Cambndge, 
B.A. (1855) Fourth Wrangler I late FeUo. of Tmllty 

College, Cambndge; B ....... ter-at.l.w. 
• De Morgrm. G C, M A. London (the late) • 

M A. (1863) Gold Medal In M.thematlca and Natural 
PluJosopby 

GuIA,.,e. lora ...... B A and LL B. London 
B A. (1860) Scholar In Math_cs and Natural 

, PIulosophy. LL B. (1852) Scholar, FeUowof UDlVer8.ty 
College. London, Bamster-at-law. 

HtJrtog, N. E. B A London and Cambnd"" (tbe late) , 
II A Londoll (1864) Scholar 'n Mathematacs. Schol .... 

In ClasSICS. Pnze 'n AnImal PbYSlOiogy. B A Cembndgo 
(1869) Semar Wrangle •• Second Sm.th's Pr.zel FeUow 
of Umve .... ty College. London. aod Scbolar of Tnn.ty 
College, Cambndge 

HayflJllt'd, R B., B A. London I M A Cambridge' 
B.A. London (1841) Scholar in Mathematacs and 

Natural Plulosophy; 13 A Cembndge (1850) Fourth 
Wrangler'; Fellow of Un,verstty College, London. and 
Iete FeUow of St John's Colleg.\ Cambndge; Math .. 
matacal Master at H ..... ow School 

Hutton, R. H. M A London • 
B A (1845) Scholar 10 MathematIcs and Natural 

PIulosophy. M A London (1849) Gold Medal,n Lol!1c 
and MOral Plulosophy, Fellow of Umvemty College, 
London, and Memb .. ot the Senate of the Unlvers.ty of 
London I 

K .. ch. B ,B Sc .nd M A London. 
M A. (1853),n Mathemataca and Natural PIuIosophy 

NeBlntt. H .4 • M A. London. 
M A (1859) In M.th.mat.cs and Natural Phtlosophy 

Routh. E. J., M.A. London and Cambndge. FRS. 
M A. London (1853) Gold Medal In Mathem.tlcB and 

Natural Plulcsophy; B A. Ctmlbndge (1854) Semor 
Wrongl .. and Equal FIrst ,Snuth·. Pn ••• late FeUowof 
S •• Peter's College, Cambndge. 

Srrlth, Lumley. M A Ca.mbndge. 
B.A. (1867) Ninth Wrangl ... ; p.now 01 Tnmty Hall, 

Catnbndge l Barr ~ter-a.t-Iaw. 
Solomon, J. M. M A. London: 

M A (1860) Gold Medal .n Mathematacs and Na.turaI 
Phllo80plly l Student of the Inn. of Court. 186&. F.llow 
of UOlversltyCoUege, London, B ....... ter-at-Iew 

Taylor, Sedley. M A Cambndge 
B A. (1859) SIXteenth W rangl .. ; P.llow of Tnmty 

Colleg •• Cambndge. • 
Watson. Btt>. H c. 1.1: A Cambndge' 

B A. (1865) E.ghth Wrongl ... , late Scholar of Tnnlty 
College, C.mbndge; A88ultBnt M .. ter at Cllfton 
College. ' 

Yool, G V. M A Cambndg •• 
B A. (1851) ThJrd Wrangl .. and Second Snuth·. 

Pnz. Ftr.t ('l .... Natural S.I.n .... Tnpos (1852); Iete 
PeUowof TnOlty Coll~. Cembndge, ~ter-at-Jaw. 

(Ill ) Medlcql SCIefIO. 

Amott, Hy •• F R C S • 
F R.C S (18GS) Jomt Lecturer on Morbid Anatomy, 

St. Thomes'. Hosp.taI, Jate JOInt Lecturer 00 Patho
logy. M,ddlesex HoeJ>ltal. 

.4ta...".. ,W • B.A. London, 
B A (1857) Staff Surgeon, Army MedtcaJ. Semce. 

AOBl'ng. C. T •• M S and M D , London. 
M S (IE72) M.D (1873), late House Surgeon. St. 

Thomes'. HospItal 
Bruce, .41 ... ,B Sc.. M B and MS., London: (tba Jete), 

B Sc.-M S (1863-66). (two erlublfaons and gold 
medal). SchollR of Umvemty College, London. and 
bl8to.nt Curator of the MUB8Wll of Aua_y and 
Pathology (1866-68) UOlVorBlty College. 

Bac1tantm, Albt., B.A. and M.B London· 
B.A (1864)10 Honours, M B, (1861). 

Buchrmrm, George, B A and M 0 London' 
B A (1861) m Honon"l F.rst M.B. Gold Medal, 

M B (1864) Gold Medal In PhY'lOlogy. Scholar and 
Medal .n Surgery. Scholar and Medal In Med,Cl.e, 
M D. (1866); PeUow of Umvemty College. London I 
Inspeotor, M.dJcal Depertmenl of ilia Pnvy CounoU. 

B .... g ... , Jo. : 
Ftret M B (1846) Gold Medal 

Colgale. H1/ , M B and B.S. London. 
M B (1873) Scholar and Gold Modal, B S. (1873) 

Gold Medal 
Cr.rmIm-batcA,.4. B., M B London' 

Scholar of St Bartholomew'a (1868); M B. (187111 
Demonstretor of Anatomy, St Bartbolomew'a Ho.p,teI. 

Mlltt .... Wm, M B London, M 0 (thelatej, 
M B. (1850) 

Gamg.e, .4rthur, MD., Edutburgb I FRS 'L and E • 
M D (1862) TheSl. Gold Medal; Profeaaor of Prao

tical Ph),!.olo", and H.BtoIof!Y. Owen. College, Man
cheatel', EX&m1neJ" m ForenSlO Medlome. UDivennty of 
London; Jate Lecturer on PhYBlology, Surgeon .. Hall, 
Edutburgh 

Gasquet, JR. M B London' 
M B. (1852). Gold Medal. _ 

Hake., J .... F R C.S : 
FU'IIt M.B. London (1843) Eslub,taon and Medal in 

ChemIstry; Exlub,taon and Medal ,n Matena Memca, 
Honorary Surgeon, LJverpool lWyaJ ItrlInnary 

Hardlng,.4 W •• B.A and M.B London' 
B A (1867) Fmt CI ... Honours; M.B (1871) Jate 

RadcM. Student. Oxford; Hou.. Surgeon, Infirmary 
for CIuldren. Ln>erpool. 

H.ll, Berkeley, M B London' 
M 8 (1869) Gold Medall Surgeon and Tea.h8l' of 

PractIcal Surgery. UOlverSlty Colleg. HospItal 
HOVJ ••• H. G, M B and M S London: 

M B (1866) Gold Medal and .. Dflfel'Vl1Ig of Scholar
slup' ." l! S (1867) Scholar lind Gold Medal; M S 
(\868) "Worthy of Medal;" Semor A .... tent Surgeon 
and Lecturer on Anatomy, and Demonstrator of Morlnd 
HJetology. Gut. Hosp,taI. 

MattAew. T P 
Ftret M B London (1841) Gold Medal 

N1IMeley. F B. B S. and M lJ London 
B S. (1866) Scholar and Gold Medal. MD. (IA671 

, .. Deservmg of Medal." and .. lJlst1ngw.hed by Spectai 
ProiIcJency;" FeUow of Un.vers.ty Colleg •• London I 
late A8S1Btent PhYBlClM1, and Lecturer on .l!:xpenmental 
PhYSlology and HJStology, se Mary's Hospital. 

POVJell, W., M B London 
, M B. (1862) in Honours, Hou ... Surgeon, Torbay 
Infirmary, late Resldent M.dJcaJ. Ollloer, Londoll 
Hosp.tal 

POVJer, W. H T., B \\ London. 
B A (1857); Surgeon Major, Inchan Army Medtcol 

ServJce (appOIntment by open oompetatJon). 
Schle8Jng .... B. M •• 

Scholar u, Pathology and b.atant Corotor (1873); 
late Scholar and A8S1atant lJemonstretor m Anatomy. 
St. Mary's Hosp,taI. 

Ihbkll.S. w, P RC s., 
F R C S (1867) late Lecturer on Pathologtcal Ana

tomy, Middlesex Hoapttal. 
Smoth, H .4lder. F ac s. , 

Fmt M B. Lonqon (186B) Gold Modal; late Scholar, 
Hoose Surgeon, and House PhYI"wm, 8t. Bartho~·. 
HoSJ>ltal. 

Smalh, WJ· 
Fmt M B London (1856) Gold Medal. 

Tap ..... .4 J, M B London: 
M B (1843) 'D Honours. 

Tlulmp_. J • .d • 
Pme .EeaaY. Guta Hospital (1868); late Rmdent 

Acooucheur. Mlddleaex Hospital. 
'l'urk, JIUI •• M D. Edmburgh' 

Jot D (1867) Th .... Gold Medal. 
Woller, .4 , B A. and B. Sc London, 

B.A. (\865) JO Hononrs I B. Sc. (1866); Iato! BODIe 
Surgeon, St Thomaa'. HOBpltal. 

WUlterbatluzm. L 
M R.C s. (1%6) ConnIIiDg Smgeon; ChellienhalIJ 

General HoepJtal. 
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APFENDIX V,,, 

RETURNS FROM THE HEAl> MASTERS OF CERTAIN ENDOWED SCHOOLS IN 
ENGLAND.AND WALES FOR SECONDARY EDUCATION HAVING (AS I:>TATElD IN THE 
REPORT OF THE SCHOOLS INQUIRY COMMISSION) ANNUAL ENDOWMENTS OF 2001. 
AND UPWARDS 

A. 

[The following letter and form. were sent to the Head M&lters of two hundred 
3l).d five Endowed Schools in England and Wales, on the 30th June 1871.] 

Royal ComDllSSlon on SCientIfic InstructIOn and the Advancement of SCience, 
Sm, 6, Old Palace Yard, S.W ,30th June 1871 

I AM directed by the Duke of Devonshire, the Ch8Irlilan of tins ComDllSSlon, to beg that 
you wtll be so good 8S to IIold the ComDllsslonerB m.the Inqumes which have been entrusted to theln 
by 1ilhng up the enclo~ed form, and l'6tummg It, together With any addltlOual Information 
respectmg the Teachlllg of Selence lD your School which you may be good,enough to alford, 'With 
the leBBt possible delay. ' 

I have the honour to be; &c 
J. NoB1llA1l' LoCltYEB, Secretary. 

County-:-_________ _ 

Endowed Sch 1 at 00 

AxOVlf!l' :8XPB1I'DBD l1f T&'OJlIl'G NeI""nua! I Number.! I Hon,"o! !WbatWOlght .... gnedl Wb.tber~ ! Value of SoholM'll leoru· lustruct.lon to NaturoJ. SCience Laborato~ 0 :tIer 
~~Y:it~r! mgJ!~~ peb;v~on inBE::~:::for ~iD8C:~:! O!aao ... I Mathem&tlca.i N~ SOl6tlOG 

I 

. 
II .. II. £ ., do II • 4 

Rem8rks.-

[The following returns have been rec~ived in answer to the foregomg letter.] 

Dd2 
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. 
NO! A.nual Value 01 Number 01 Scholan Bon .. of 1Dmucb0n www __ \ m ......... , 

Income and ExlnblUOD8i. leam~ Natural. per Week glVllll bJ' to N.sural Soreooe m Lebonotory or 01h .. 
S~neQoe Maate ... ExammatioD. for Aida tor l'I'MtIClCill 

IWIib'" .... TcaclnDJI'. Bel ..... 

AB'G_S81r. 

BeaUlD&l"b. 

- - - - -

B_I'O_. 

Bedford. 

*4.199l. . tNone - - None 
t 64V1 

! 

l 
Be4f'ol'd (co_erolal Sohoo,), 

Income deaved from the None - - N~ laboratory j no 
eetatee of the Hji&ur \ 

BId. ",hate.er 
Cbal'lty about 1. I 
per annum. -TWo Exlubd>.on. of 501. 
each for four year. 

Bzaaa. 

AblDgd ..... 

Income about 3501 . A few boy. have m· - - -SohoJa.rslups 250111 ._on m Botany 

__ .. _c ... 

BJ'ee ... (Cbl'let'. College)_ 

Income . • ..t800 - 32 - -ExlubLiaon. 401 a year 
("''lI1led tmnmally) , 

, 

CAMBaDGB. 

C_brJdge. 

About 6001 
sons). 

(nD Exhd,,· None 30 No Exhlbltton •. None. 

. 
CBBBBDUf. 

Chealvi' Cat:he ....... ........,... SeIlOG1. 

2001. per annum plUd to • About 20 o-al lnotruetum. A smaI1 qusntJty 01 
"". Masters by the Dean 30 bon ... per ",eek; .pparatuo. bot 'he 
and. Chapter 'If 8....tlfil. perbapo ".ntole ..... ..."". 

two houro per .... k. p_ento n hemg 
freqneutlr uoed. 

-
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AHOUN1! EXPENDED II' ':fE10BING 

CI ... lCB I Mat.lremaUca.1 Natural 
SClence_ 

lI..d. It.d It • d 
There IS no organISed sJ.tem of mstruclaon w Natural SCIence, but I ... ons 

In the elements of some branch of Jt are gwen tWIce a. week to such boya 
&8 appear hkely to profit by It, usually about 10 In number, by the 
Mathemalacal Master. 

W BEDELL STANFORD, M.A , Head Master 

I,OOO§ 2R0 - * ThIS IS the sum which appears in the pubhshed accounts of the Ha.rpur 
841 12& Chanty as expended on the Grammar School from Midsummer 18&8 to 
250 80 Midsummer 1869 It Includes sundry expen.es for gas, &c The 
150 80 sum must be somewhat larger In the pre,ent year It IDcludes DraWIng 
1&0 20 and Modern Languages 
200 30 • t • e., eight Exhlbllaons, 801 each (two fall vacant every year, 'they are 
80 -- tenable for four ;rears) 
50 615 1: OCC&Slonallyan wdlVlduai boy rooOlV •• part of hIS 'preparatIon for Matrl-

__ cnlalaon at London Umverslty from the Mathematical Master 
2,721 § It IS almost unp08slble to speCIfy the sum actually spent on "ClasSIci" 

and " Mathemahcs It respectively , 
Ie SalarlBB of vanoua Masters whose main subject 18 ClaSSIC', DIVlmty, WIth Hutory, &0 
I e Salanes of Masters m Mathemalaos, Arithmet,c, and El_outary Enghsh 
N B -The new .cheme prepa.red by the Endowed Schools' Comunssloners contemplates ,nstrucfaon m N.turaJ SCience 

No steps have as yet been taken by the Truetees for establlslung thIS branch It IS much wanted for many boys 
Exlub'laons rna" be gxven (and Bometlme. are) for mathemallcal f.11cellPice, proVided that the Class,cs are up to a 
n pass II standard 

July 11, 1871 F FANSHAWE; Head Master 

Clas8JCBo MathematiC., - The mtroduct,on of the study of N.~ Sc,ence has been long thought 
Frenoh, German, nnd about, but the changes Impend1l1g the government of thIS Chanty have 
EngllBh exhauBt the lutherto stood m the way of tlus and other Improvemenls An elfort, 
whole mcome however, will be ma.de after the MIdsummer recess to mtroduce 80me 

July nth, 1871 W FINLINSON, Head Master 

I 

branch of the subject IDtO the .chool. 

- - -' Tho Bchool bwldmge have been lately rebwlt. and the .chool is now 
",.along a /leah start under a new Head Master, who IS deall'OUs of 

enoonragxng certam branch .. for the cuillvallon of wluch the neighbourhood to Oxford offers advantages 
II These are not ID the gIft of the •• hool, Pembroke College, Oxford, e1eets 

E. Su.nuORs, M A , lIead Master 

-/ -T _ r The College lahoura nnder .. debt of 2,5001 for lis bUIlding., payable by I-----'---~ ___ mstahnenls of 1251 (With mterest at four per cent, 1001 ), durmg the 
next 20 y ..... 800/, 2251 0 5751 net _ 

If there h .. been no supply of Natural SCience, there has beon lutherto no demand. 
The amount" expended on teachmg ClasBI .. and Math_atlcs" [French, German If n ..... ary, Drawmg, and Enghsh 1 

d,ffers from the totallDcome ouly by what IS wanted for rep .... (more properly by even les., for the mcome IS ill 
suffiCIent) by the 401 e"lubillon, and a 211 pens,on to a late Heed. Master, before the &,t of 1853 and Scheme of 
1840 The three Masters have endowments, together = 4151 , and p_one of the fees A fourth 18 engaged by and 
at the ooat of the Head Master On Iu, part there IS n~ obstacle offered to Natural SCIOnce excePt m Ius mcap&CIty 
to make much of It personally • 

6001. 
I 

for both, With Eng
o hoh. 

J. D WILLIAM., M A , Tmuty College, Cambl'ldge 

Notlung The Head Maoter has for lOme tune been anxlOns to begin a _ system of 
teaclung In Natural SCIence, but there are considerable cWIlDu1la .. 
There &re 100 Free Boys, for whom there are ouly three Maeters These 
Free Boys may .tay untJ.1 they are 18 ye&rll old, many do etay, and 

requU'O oonolderabls teacb'ng m Cl&BBIOS and Mathemattcs. The endowment \8 very small, 80 that there .. no surplus 
fund .. ther to pay a Natural SCIence Master, or to budd Agam, the decree fdl-b,ds any charge to be made to the 
Free Boys, 00 that no extra subjects can be mtroduced, at least as part qf ,he gtm ... al sy.tem These remarks have 
been Iumted to Free Boys, as tlfe Rl"'&t number of them checks every poBBlble nnprovement They pay II per 
annum This 1001 pays the Third Maoter, whoae .peC1al duty I. to teach Enghsh anbJecIs. It would be pos8lble to [' 
etart • Voluntary Class ID SCIence out ./ .. ho.1 hou". but tbe Head M,..ter does not thmk .uch a method of 
teaolnng any subject an adVlBSble oourse 

The above remark. apply With equal force to French and German The Head Master IS bopeful that the Endowed 
Schoola' Comm'881onera will do Ium great service ,n the matter • 

- I - I - '1 ~ The Cathedral etatutea prOVide for four valuable Exlub,t,ona to ~xfOrd 
and Cambndge, but they have not been l>wa.rded for ",ven.l genemt,on. 

Th. Dean aml Cha~ter cannot be p ........ <kd to· reVive thOlU Perhaps th. Endowed Schools' Comm' .. lon... may 
prevwJ. upon the KccleoJ&Sttcal ComDllS8loners to restore them The sum .... gned by tbe Statutea for each'Exlubltton 
,. OJt./ .... th of th. 8tatutable It'P"nd of a Canon The prestnI mcome of. Canon IS about 5501 per annum. 

I melose 80me papera, wluch may p08Blbly ...... t you m your InqUlr,es 
July 10, 1~71 JAMBS HARRIS, M A., Cal1tab, Head Ma.ter I 

Pd3 



~llO BOYAL OOMMISSION ON 80llolNTIJrIO IN8TRUOTION, ETO : 

I Number of Soholara H01l1'llof_ ...... What Weight .... guecl Whethor."y 
NetAnnGAI Value of learD!."J Natum1 per Week gI .... by to Nalural Ben.ace III :Labomtoty or other 

lDcome and IWIlbl\10D8. ExlllDUlatlOD for AIda for Proeboa! So ....... Mastoro. Eohibldo11l. T1>aoInogin Sci ... e •• 
I 
.,:a:as~. 

""'0I_8el4. 

Income, 1,2001 ; E:dubl- ThOle who do not 
tlons, 1501. learn llieek, 83y 6 

About 2 None .. yet. No. 

MacoJe.aeld (tile MOdeI'D 8cllool). 

1,2501. 40. - None. Chelll1Oallaboratory. 

.ol'tbwtcb.. 

- 6 2 - -
... 4baoll. 

Schoolre1le1vee 2151 from About 24. 6 to 7 hours. - Laboratory. 
Ch ..... %, .. tatoo 

No Exlu RObS 
, 

, 

lHookpor&. 

Endowment- -£300 - 28 None No 
'teat of ,ncome vanable, 

denved from Bchool , 
fe .. 

D ....... 

aep8oJl. 

Income - - £1,200 100 2 None. No. 
Out of thlB 460/. for regularly. ExlulntlOns gIVen for 
Scholarsln~. at tho the moot part by 
School, au ExlnbJttons pnvate patronage. 
to the Un'_B1ty. 

"_ley. 
- - - - -

. 

-, I I i I I 
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-.,.----------;--------------;-----, 

Cla&sic.. I MathemJIllCl\ 

;£ s. d ;£ • d. 

60 0 0 50 0 0 

Natural 
Science 

;£ • d 

10 0 0 

The 2151 IS spent m J!1vmg .&larles to 
two M .. te," head, 1401, second, 
601 ; prIzes, 151 Natur&l SCIence IS 
tought by an extra Master. 

ImpoBslble to dlstIngwob AU Masters 
tendh In &II cl .. o.s aocordmg to their 
attrunments lD each. 

I, The annualschoolmcome of 1,2001 mamtains whst IS c&!led a" Modem" 
School as well. In that, Natural SCIence IS, I fancy, more ~Ively 
cultIVated 

2 It IS dlflicult to dIScrunmate and say what amount of money IS oa:pended 
on the teaolnng of the several branches,. 9 ,my own officuJJ. saIary of 3001 
may be sBId to be expended ""elusIvely m the teaohmg of ClaSSICS, and 
Its kmdred subJects, HIStory .. nd Googmphy, &c The Second Malter, 
whose s&!ary 18 about 1901., dIVId .. Ius tune between CluBlcs and 
MathematJos An AsSIstant Master, WIth a a&!ary of about 1301. teaohes 
ArIthmetIC, PhyoJC&! ScIence, so far as It can be .BId to be tought, and 
..... ots m French 

TorCl'O", Kmg.bndge, July 10, 1871 T. B. CoaNI8H. 

The Modern SelICol, In winch &lone SCIence 18 tought, is dIStinct from the 
Cl .... lc&! School, and receIVes 5001 per annum from tbo endowment. No 
separate charge to puptl.a 11 made on account of matructJon In SCIence, 
and no payment from the endowment, except about 21 per annum to 
renew chenucaJs, &c. The only ExlnbltJons are held from the CluBlc&! 
School I 

The laboretory has not been used m my time (two yeare past), nor? I 
beheve, for some yeaJ'l preVlolISly The teaohm!! has been very elemen
tory, and h .. been under the charge of an addItional Master, Bppomted 
by the Trustees, Bnd pr_cally mdependent of me He I. pOld by a tox 
of 51 each on boarderS, but .. he undertakes other .chclol work, the 
Natural SCIence teaolnng, &lthough It has unproved lately, IS .. t • very 
low ebb and not effiCIent. I have remgned the School, and, I beltove, 
now a .Ingle Head Master is to have the control of &II departJnent., 
winch 1 bope ma,. result m N .. tural SCIence bOlng properly tought 

(SIgned) JOHN CHAMBERS, M A, Head Master 
(St John's Coli, COlnb 1 

It IS Impo •• lble to stste separately the amounto expended m teaolnng 
ChISSICS and MathematIcs, bocause both subJocts are tought by the same ' 
MasterS The whole amount e.ponded m teaohmg ChISmcs and Mathe
matJos averages about 5501. 

\ CHARLES G. HAMILTON, Head Master 

I OlD hopmg, .. soon as I am enabled, by a now scheme, to form a School 
of Natural SCIence, WIth a laboratory and proper apparatllS. Me&ntune 
regular Instruction IS gIven to .. selected portIon of the school by !.he 
Form Muter., from good text books, 1U certam branches of ,Natural 
SCIonce; and those subjects form part of the Ol<BmmBtJon for re
JIlOveli. 

J A PEARS, Heai Master. 

To !.he SECRBTARY of the ROYAL CoMHlS9I0N on Se'ENT"'C INSTRUC
TION and the ADVANCBMBN'l' of SCIBNCB 

SIR, 
ON .. ttemptlng to 1lll up the prmted fOrm of mqwry wlnoh you were 

good enough to send me, I follDd It ImpossIble to ad,)1JSt any reply regard-
1~ ___ ....l ____ ...L _____ d~:;' ~=nces of thIS Ichaol to tbo claiadic&tJon of lubjocts IMd 

I mUlt, therefore, b"l! to commumcats WIth you through an ordm&ry letter 
ThIS foundatIon oonllSts of throe mdependent Ichoola -

I The Latm School, over winch &lone 1 have any authonty (34 bOYI at present). 
u. Th. Engbsh School (48 bo1") 

w The Gills' School (24 glrla) • , 
Tha last two are Elementary SchQola; tho first 18 an Engbsh Gramm ... School, mtend.d to supply a "hberal 

educataon U 

The total endowment is not ti.r ahort of 4OOl. .. 1""". The MIBtresa _vea 301 a 1""" and has a 1'08ldenco proVIded 
The Engbsh MBStol' has go/. a year and a house' no board",". TIH, Head MMtor (.'est _) has 1401 a year, .. house, 
and 1IiIor!ll /0 t ... 20 boarders, tlllti I'OOftIfor 13. 1 have now lI. 

In .ddltlon to the endowment, the Trusts .. at present ........ ",pltstIon fees from my board",", four Latin day 
l.hoiaJ'l, and two i>Dgheh day I.bolan, to the amount of b4/. a year. 

1 am allowed 20~ a year towards ... JStanoo; the Engheh Maeter 5/. (I); and a sum of 5/. (I) .. year h... been 
allottsd to us "towards" the fuel and eleanmg of all throe •• hoola 

A portion of the endowmont .. abeorbed m repa1l'll, &0., on the estates of the achools, and m the ""Flavon of old 
oi~ 61 the payment of coats Incurred by former htlgBllon. 

IItlII, J<lU will \oun Wlth .urpme thst ahaolutoly .... amentdl.. education&! apparatusl .. plOVlded in tb ... seboola 6!i 
tAo 'lhosI_: tool .. _i III G ""'Jl or agl4bo, nor pons, mk, nor black-board, _, lea (to nas .. alIght bfporbole) 
dJaarama or modela. The i>ngbsh M ... ter and tbo MIStrees hsve .. kad for mapa, Wlthont avail The meagre BUpPly 
m ih. Enghsh Scbool, and thO botter apparatus of the Latm School, .... the propert)' of the Msstem. 
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Net Annual Value of 
lDcome 8lld ExlubltJ:OD •• 

ROYAL OOMMISSION ON 801E~1\!,IO INSTRUCTION, ETO.: 

N amber of Scholara 
~Natnral 

Scienoe. 

Bonn of Inatro.Quon 
per WM::.veu by 

What Weight 8I8ignod 
10 Natural Science m 

Ex:ammatlOD for 
Exlnbmono. 

Whether"", 
Loboratury' or .. ber 

A.w. Ibr Pro.be&! 
-r.alwtg In S ....... 

1----------------~i_--------------+-~,------------~--------------~---------------1 I 

None 

D."O •• 

No time gIven to 
Smence teachIng, 
but school bours 
Dumb"" 27. per 
week. 

Bzeter (Pree Ql'ablmar SChool of at-. lobo'. BoapJtaJ). 

a School Income abont VarIes from 7 to 12 About S hoUl" 
• 961 

a School ExlubI1.ODS, 
&hout 5001, to Ox
ford and Cambndg. 
__ (Bele'8). 

I 

! . 

None bltherto 

Endowment • £3Q() About 60 learnmg One honr and a half As yet, no Exhdn-
Goo- by the M&8ter8 tiona have been 

.warded 
Payments of Phy"caI 

scholars 319 graphy 
Two lWub,tlons of 501. 

In prospect 

:II_T. 

Sh_ ... 

About 1,1001 t 94 

Durbam. (Cl.,.). a_eIlell to the Cathedral Bolly. 

18 ~g'. ScholarshIp, of None at present 
n ... ly 401 eaclr. I.anllng practI-

DarllDgton. 

200/. 
No ExhIbItIons 

cally, about 20 ,. 
the Modem Form 

• learnmgfrombook. 

20, m all about 40 

21 

J 

-

30 

In the Argh." Forme 
ClaseICl - - 8 
HlStoIy and DI-
"Imty - - 2 

Modern Lan-

n~Cland2 
Natnl'lll SCIence 4 

None at pmmnt. 

No lhhibllw... 
Monthly eumma
woo 1ft eIemen..,. 
subjeato. Natural 
Screnee, and Matheo 
matIca. 

None. 

None 

• No. 

There II no labara-
toIy. but pI"". are 
read&:. ae ooon ae 
tbe over::r Body 
II reorgan nud"" 
ocbeDII. 

None at preoent. 

None. exeept two 
globeo. 
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Clas..... I :Math.man ... 1 Natural 
SCIence. 

No divUllon of -inoome. Only one 
Foundation MBSter, who .eoelvea three 
fourth. of gro.. lDeeme, or 2401. 
B.em&lDder given to JlOOr In doles 

JOHN CARILLON, 
MBSter and Semor Member of 

the Corporation. 

I I 
I oannot apportion the amounts; an 

extra fee of 2 gumeas a :year II 
oharged for any Iiranch of Natural 
SOlence, and II ent1rely 0 tIona!. 

t t t 

PuJiIa procure their own boob and 1M-

RID ... "" •• 

BOing IDsufliCiently ...... ted, and havlDg many OUt«OlDgs, the EngllSlt 
Msater and myself have too many ages, capaCIties, and standards of attam
ment to deal With, for D8 to attempt much ID new studt .. 

In the Enghsh School some rudunents of PhySIcal SCience ma.y appear In 
the readlDg books • 

In the Latin School, the EnglISh classes, numbermg 15 bo~s out of the 
total of 34, read Tyndall'. Elementary Les.ons '" Natural PkJlosopliy for two 
hours a week generally, but, owmg to the VIU'Iety of subJects of study, even 
tlus has to J( go to the wall" when a " spurt" 18 needed m the Euchd I so 
you mal' put down my Natural Phdooophy l .. sODB at two hours a week for 
about 27 weeks m the yoar 

No Exlnb,tlonB of any kmd have ever been paid down he .. , and none 
exISt on the OriglDai foundation, or on that of Dame Ehzabeth Gray 

It II not for want of will or of appreciation of the IIIIportance of Ph)1llleal 
SCience, nor yet for entire lack of IDformatlon on my part, that I do s" 
httle ID thll way 

For further mfonnafaon allow me to refer you ta
Mr John Stevens,' 

, Dr.ycott, 
• Derby, 

ID whose hands, as Clerk of the Tmst, the pohcy of conduotlDg It elnefiy 
h ... 

I am, SIr, your obedient servant, 
GKOKOE F GRUNDY, M A 

July 3, 1871. (Broaenooe Coli., Oxford). 
P S.-In determuung .. prize -for my olaas, I add np the marks for 

Tyndall With those for the Euchd 

Our new loh~e from the Endowed Schools' ColDlDlJ8lOners WIll, .t is hoped, 
place Natural SCience te&cbmg In a more favoured pOSItion 

(Signed) H. NEWPORT, M A., Head Master. 
School House, 12th July 1871. 

• 1. The pupils who Wish It can a...u theDl8elves of mstructJ.on at the 
SCIence Claases, conducted at the Museum, wlnoh II Dear the school 

t 2. The total expense for Instruction of 177 hoys m all lubJect& .. 4l/81. 
per annum, winch I am unable to dtVlde for the above lubJect&. 

July 8th, 1871. CHARLES LONO, A.C P , Head Maater. 

t Gross rental returned ID 1865 at 1,3001. 5s 2d. 
§ It IS IlDpo.slble to diVIde the amounts spent m teanhlDg, as the Natural 

SCien .... tsught b1 the regular Mathematical Maaters, all tbree of 
whom have tsken bl~ degrees .. W rangl ... , and two are Fellows 
of St John's, Cambridge Mcreover, CJDe of the Clasncal MlIllters 
rwho waa a Wrangler as well .. Chanoellor's MedallISt) IS much 
IDterested in Natural SCience, and takes a ol ... tb ..... n We shall 
proba.bly have a II Demonstrator" attached to our laboratory as 
800n al we can get one buut, but propose to keep our teach"'9 as at 
p:reaent 

Sberhorne, July 1, ISil. H n HARPER, Head Moater. 

The Dean and Chapter of Durham propose to add a School of Natural 
SOlen .. nen year, oa Icon .. the reqUl8lte buildmgs are erected. 

HaNRY HOLDB", D D. Head Mll8ler 

No teachers but the two Masters 
I shall be most happy to furlU8h Bny requued l'n:formal.lOn in my power" 

Hastbourn,. Darhngton~ JOHN MARSHALL, 
8rd July 1871. Head Maater. 

omen.'

j 
I 

--~------~--------~------~------------------------------~--------~~--,~ Ee 
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Net Annual V slue of 
Income and Es\nlnbODIo 

BIIIIlIIa. 

_,,",00" 

1,4341. r"" School and 
Almabonaea. 

School enJoy. about 5501. 
Exlnbltlon of 401. 

CIllgwelL _ < 

14 

Income "hout 41171 from ) 134, aU. 
Chllol'lty, 72Vl from fe~. , 

Dedbam. 

Inoome,a301. Ill •• 3d , 
Exlnb.IaODB. 791. 0. 111. 

~ j< J1arl'. cOlDe~ 

A.bout 241)1 • 

• ewport. 

14 

5 

Head Master'. alapend, None. 
1301 

Second Master's alapend, ' 
751. 

GLOVCBSTJIlI. < , 

'Bmtol GrasbIDU' SchooL 

Inoome _ _,£1,100 78 
Exlnb.tzOIlB - 120 
Scholar8lnp. at 

St. John'. Col-
; ege, Oxford - 200 

I 

12 

From 6 to 6 

30 

,,< 
, 

to 

I 
, 

No. 

Th .... &1'800 Exlnbi. Th .... ia "laboratory, 
tzona • ......uherbllol'lum. 

and good .pparatus. 

Nan •• ' 

Nons. 

IM1I& and welJ.lltted 
la'bOlIItory. 

.No. 

-
r 

Th .... ia .lab~ ,n wlneh about 1 
of the moot ad· 
vaneed PUaUa work W1ththa _. 
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, ' 

A>t<roJ(T """""""l 'Xl< TBACIBJII~ 

lL 
i 

~~·I 
, Rz.....axs: 

CIassicl. 
Natural , . I , 
SCIence. 

--- .. - -- - - ~¥- - --, 
I 

I, ,. rI. I, ,. d. I, .. tt : 
School House. Brentwood, 

SIB, July 7th. 1871 
, 1 BNCLO •• the form but IIDPel'l'ectIy filled up I regr.ot I cannot 

anewer Its questIons more precu!ely The meta are. as follow -1 The Exlu-
I-----.!-----'------· bltIon .. fmed to has only Just been founded; no award has yet been roade, 

and no eond,tlons are attached to It 1n futI1re awards except that m the Founder's will, that It III to be held at Oxford 
ar Cambridge. I presume that If a scholar showed marked proD.mency lD S",enee he would be allowed an equal 
chanoe WIth" boy otherWlBe dllltIngu18hed Till the pr .. ent year no teachm~ In Smence has taken place here It 
seems, however, to be the W18h of the Endowed Schools'l Comm18S10ners that In future .. t lea.st one branch shall be 
taught W,th a Vlewto meet th"'" W18h, I mtroduced some lessons m Elementary Cheml8try and PhYSIology to the 
upper boys The CoDlJIll8Blonera are now engaged In prepmng our IICheme 

It .. unpossible to assogn the &lUount paid far teaclung the VILl'lOUS snbJeeta I have four Masters .. soCIBted WIth 
me, we all, exoept the foreogn language M&Bter, take both clas81cal and mathematIcal work, mciudlng &l'ltiunetIc 
m thl>.t lattar term. One tsk .. also thel .. sons m SClenoe referred to. 

300 0 0 230 0 0 120 o 0 

1 , , 
i 

200 0 0 100 0 0 50 0 0 

It .. Imp08S1ble to fill up th .. e eoluDIJUI, 
booauoe there are no defin,te sums set 

:;.=..!o:.=to:~l::co -::d =.: 
matIco. The arrangements for teach
mg Natur&l Seten... are descnhed 
below 1 

I Beheve me, &0 
W,LLIA .. QU"NN~LL, Head Master 

, , 
The &lUounta expended in lteachlng are all approXImate, as I teach some 

aubJeeta We take PhYSIOgraphy or Advanced ObJeet Lessons WIth the 
fust and second ForDll', Botan;f (Henslow's Syetem), PhysIOlogy WIth , 
Ma.rshall's dIagrams, &nd ChemIStry With -laboratory pr&etIce (four hours 1 
per week). ~ 

Tlie SCIence .. taught b a London graduate, an Oxford fhost cl .. s 10 
"ClODce, and myself. ~ .... compulsory BubJeet, .. nd we are now yearly 
~endtog boys up to the rovernment oxamlDatIons 

H M. ROBIN80N,MA., F.RGS, M C1', 
lIuly 1st, 1871 Head Master 

Je abo"e partIculars are' flI"en WIth .,; mu.ili aoc~ as, under tho 
tDl'CUmstancea, 11 pOSSIble. 

The 14 soholars learnmg Natural SCIence are members of .. practicaJ,class, 
111 whloh the Clsesl .. are not taught, so th .. t more time .. afforded for 
the study of Modern Languages, Chemmtry, Ph.Y81 .. , .. nd other practlCn/ 
subjects. 

In, addItIon to the ngular InstructIon m SOIence enJoyed by the above 14 
,cholars, o ..... on&llectur .. on the subJeet are flIvenby the Head Master, 
.. nd by other competent teach ... , to the whole ochool I 

, • GBRALD T. LBB .. IT, LL.D., Head Master. 

The boys .. t the above achool are at pr .. ent r • .,emng almost elementary 
jnetruetIon, as they are for the most part young and generally: very 
backward. 

JA .... S BROWN, 

Natural Smence has no reeogDl8ed place In t~e teachmg of the school 
SIX years ago the Head Master reeommendei to the Trust ... a scheme 
for Its mtroductIon, but the 'l'Iruste .. found thomselv .. unable to proVlde 
the necessary funds A pnvate arrangement has SInce been made WIth a 
'I'eacber of Natural S",ence, under wluch. cert&m rooms are put at hIB 
d1apOSBl, and he r .... VI'II and teach .. pupils of the scbool for a fee of 50 
~ quarter Th .. e f .... are paid by the parents of the i'uplls to the 
teaCher, and nather lne Masters nor the 'l'l'ust ... have anytiung to do 
/w1th them, the provisIons of the "scheme" under winch the school 18 
governed forbuidmg extrs fees to he charged for any part of the teachmg 
of the school PrsCtocally Natural SCIence .. an &lternatIve for latIn and 
~reek Verse CompOSItion, the Head Master exCUBlnl! such hO)'s .. attend 
the Natural SCIence Cl ..... from tbe verse eompoBltIon of the .. respec
tIve classes. The worlung of the system IS not altogether satlBfaetory, 
iIlocause the attendance of the pupils at the Setence Clas ..... voluntary; 
and any oxermse of dmmphne.. apt to be followed by the Wltbdraw&! of 
the pupU from tbe cbosB. At the same tIme, many of the pupils have 
pmed great ad ....... from the teaoIuug. and more tban helf the hoy .. 
:who would othtllW1Se have been apendtng thOll time in acqwnng a 8lD&t
tenng of LatIn and Greek versIficatIon, hav~ learned the prm"'pl .. of 
Chemoatry and PhYS"B; and eome have madelvery conSIderable progress 
In the knowledge of these subJeet& Pm .. to the value of 71 have been 
J>IOVlded by private gd'ta, and ~he 'l'ruIteM p"Y an en.nuner to uamme 
ithe class .. In order to determme these pm.. The Trustees have drawn 
up a Dew Scheme for ~be School, whIch will enable them t!'J.~ NatuJal 
;Scoence mto Its proper plaee .. a part of the regular of the 
IICboo!. But It ia not eertam that the. Enddwed Schools' CollllDlSSlOners 
will. aeeept tbm aeheme. 

JOHN W CALDICOTT, M.A., Bead. M&Bter • 
• 
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Nel Amlual V o1oe of 
Iueome ud Exlublboas. 

OIoOVOU_'" 
CIlel_ 

Av&Jiablo from ODdow
ment Cor purpo... of 
edueahon and kmdred 
oub.ld....,. objocta , 

75~1 9. 
Exhlbltlon at Pembroke 
Coll~e 

See Government Blue 
Book for G10nce0ter-
shire, Vol ( ). 

None 

Jl'ortbleBcb. 

5681. 

BIIJI.IIlI'OJID. 

Berefcw4 (auacbed 10 
the Oathe ....... ). 

Endowment, 301 
(Separate) Sebolarshipo 

and &:hilntlono,I,OOOl 

L 

Nmnber of Scholan! 
ieinno, Natani 

ScI ..... 

Routine mbjocta (or 
hoIf y_ ODdmg 
June 1871 : 

ChOIlllBtry 
Heat -
Botany 

Zoology 

- S8 
- 15 

.... d 

About 50. 

15 

Hoara of IamaellOD 
per Week 81- by 

.IWIen 

6 
The maatera, however, 

work very many ad
dttJonoI bours at 
IRI'lIlIIar penods, .. 
mrcumstanceo ma1 
requIre.. 

There \I one leuon 
every Saturday 
IIlOI'IIIIIg for about 
.... hour. 

" hours 

WhM Welght..gooa 
Ie> Natani Scienoe m 

EzamiaatlOD for 
Ezlnlntlo ... 

At the I .. t ODDIIna
tlon held at Pem
broko(1869),the oan
dtdates "ere oll'ored 
the abol" of addlDg 
..... n ~emJled 
Pb~ BIlbJocta. of 
whicb CheuwJtry 
W8Ione. 

None. 

A laboratort ..... d 00-
.... ono1 grant. of 
mon., (or apparetna 
from tho patro .... 

Non .. 

Non .. 

Non .. 



C1asa, ••• I Natural 
Matbemallcl. BCI.nce. 

. I I £ I. rl. 

Head MOlter _ 421 16 0 
Second FoundatIon Muter 176 2 6 
ThIrd d,tto d,tto _ 167 11 3 

'Semor Commercl&! MOlter 125 0 0 
Fl1'8t Junior AsSIstant 111 

Jumor CommerOlairOOIn 110 0 0 
'Second JUDlor ABllIstant In 

JUDlor Commermai room no 0 0 

No suo dlmion of upens ... 
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The Masters marked WIth an utensk (OJ tesoh S.,enoe methodleally, the' : 
Head MOlter _onally . 

I take the hberty of quotIng some of the dlBtlnotlons gamed II> Natura' 
SClenoe -

Olllforrl LtJcal EI11IJ111"'atoons. 
1859. C G Swann. A.A 1866. H Crookshanks. A A Cia .. II 

{ 
E J Alleyne. A A f 1869{ J Lane }Jumor CertIficates 

1860 J S Bergheun. A A. W Mlcklewrlght m Chermstry. 
W H. Corlield. A.A' 1870. A. Bryant, A A. Class 11 

t Pn.eman for Chmmstry on leavt'ng W?oIWlOO Academy u R.E 

U"", .... lIe. aarl Publ .. Scholarsh.p •• 
1862 A P Hurlstone PhYSIcal Smence. CI ... II London, 
1862. R Gumn.... Natura.! SCIence. CI ... II Csmbndge. 
1865 W H Cordeld. Natura.! Smence. Class I. FlDal Sohools, Oxford 
1869 A. W Da.,.. Prox. Ace .. Slt to Open Schoiarslnp £o~ Natural 

SCIence at Magdalene College. Oxford. 
A. W Da.,... Open Scholarslnp for Natura.! SCIence at Jesus 

College. Oxford 

Cheltenjlsm Grammar School. 
S"'. August 7, 1871. 

, I HA VB fl.e honour to return the enolosed schedule. and belIeve It to 
b. correct to the best of my means of IDforma1aon. and remam 

Your obedIent servant, 
J. N Lockyer. Esq. HBNRY M. JU.KRY. Head Muter 

The Dean and Chapter, who are patrons of the Cathedral Schaal, make no 
spec"" prOOlSlon m the way of exlnbl1aons or pnz .. for Natural SCIence 
Besld .. the weekly I .. son above referred to. we have OCC&81onal lectures I 
111 Natdral SCIence from the teacher of the SCience Class .. (under the 
SCIence and Art Department, South KenslDgton). a':lld there 18 an ElI:
BDIlnatlon In some epemded .ubJect. (at Midsummer last; we had geology 
and Lardner's Natural Plulosopby. 1irst .even chapters) every halJ! y ..... 
At Chnstmas we always have Bleam. WIth some oth"" subject Th" boys 
work a good deal by themselves out of school hour •• In preparatIon for 
these exannnatIoDS The m&rks count m WIth those for other work 

(Signed) H FOWLER. 
Head Master of the KIDg'B School, Gloucester 

The whole endowment 18 dl.,ded between the FIl'It and Secolld Muters, 
., ••• for toaalung Classics and Mathematics. -

The .. 18 an Exlnbltlon of 601 every fourth year to Pembroke College, 
Oxford. The ex&IJIlnatlon 18 mamiyaiaSBlcal. 

There 18 no proVlllon made for teachlng NatlJ1'81 SCIence 
The Head Muter hOI lately tanght Astronomy. AcoustIcs. &0. and the 

Second Master ChODllStry. 
We feel greatly our need of app&rstus It IS impOSSIble to teach au. 

ol&es of lads. malDly son. of fanners and mechamcs. WIthout IDterestlng 
expenment.. eepeclall:r In chODllStry But. above all. we the Muters. feel 
Inoompetent. There 18 need of an esp .... 1 Master 

CHARLSS H LOWRY. M A 
~orthleach. 3 'July 1871 Head Muter. 

The soholarshlps and exlnbltIOns are (most of them) under the control of 
I BraseD9Be College. Oxford. and St John's College. Csmbndge They 

____ ....!. ____ '"-___ -I are awarded to quahded candidates from Hereford School. after ex-
ammatIon 111- ClaSsiCS and MathematIcs For part1cu1a.rs ... peo:tmg 

ExlnbltIons. &0. ollie enolosed paper !'here given]. "Twenty'one soholarslnps and oxlnbltIons belongexcluslveiy to 
.. Hereford .00001. and are opsn to alf boys there educated. They are filled up from other aehoola only 111 default of 
.. quah6.ed candidates from Hereford. Not I ... than dve are """""t every you. 

n TwO aoho1a.rslnps of about 601 per annum, and four aoho1arelups of about 451. per annum, tenable for live 1-. at 
Bruen .. e College. Oxford 

n Four hlnbltIOns of 601 per annum for three yeara. and mght hlnbltlOns '01 401 per annum for four ye .... at St. 
.. John'. College. Co.mbndge 

"Three aehool hhlbltlons of 001. per annum for three rem. tenable at Braaen08o, With or Without a aoholarshlp • 
.. The aehool hOI abo a contingent allWll to four other schalmhlllll at Brason ..... » 

Dunng the two years of my D188tershlp (and preVlouoly. 1 behove). a oourso of leota ... hOI boen dehvered by Mr. G H. 
With (Master of the Blue Coat school) 111 the earher ~ of each y"", In 18iO. Mr JeII'ery (of ChaltenhalOj. who 
WIllI then holdmg al ..... 111 Hereford 111 oonnOXlon WIth the Scteiloe Departlnont, South Kensmgton. gave IDStnJI>.l 
"on tw some weeka .t the CathednJ. Sehool to two cIaaa... I do not lind any demand for tlua lund of lnstructlon. 
but hope to make lome pro.,llon tw It ahort1y. Eaxc J. S Runn. M A .Head Muter. I 

:f;e3 
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Nel AnDuai Val .. a( 
Number a( Scholano Roma a( Inovuotion Wbat Wonght 1IIIIlgned Wbothor .. y 

leammg Naturol pOI' Week 11"'08 br 
IONotwallieleDoofa lA~ ... oth .. 

lnoome and _b'b .... EnmtDabon fur AidJ lor PraotIoaI Sclence. Maotera. 'klubibODI. 'I'eacbiDg fa Beton ... --
.....,0--""" I , 

I 
I 

_1'hD. 
Endowment, 3041 10. None. ao - -
Charge for wntmg, &c, 

about 451. 
No Exlubtt.0n8. 

I 

I 

I 

__ 
Out of moome. 3001. pel' None 38, exclumve of ox- None. No. 

, 'annum to l!lxlnlntlOns, if' ' emisetunoa. 
su!liClent ""'1chdates 

__ '1'8. 

'.111 __ • 

(Seelle'pott of EndoWed I None. I -' Non •• None. 
School8' ColllJ"'8lllon,) 

, I, 

B8I'kbampalea.4. 
40 • b~. learning Inoome. 1,5001, One hour per week, None, but some No laboratory. 

, ,4 Exlubiiaona <# 60/. Ch""""tr:Y- but there J8 some marks will Cbab1y 
each, 240/ work f!lveD to the " be 8'lven or Cha-

boys to be done out 1Dlstr;y ere long. 
a( oohool, 

:&B1I'1'. 

OBD_blUT_ 
I 

No mlOlDII separate from 92 8 None A amaIl laboratory 
the Dean and Chapter • fitted up at our (the 
funds 8"0001 Muter'.) 

Gro .. tum pauho Kmg'. "xpeDIO. lind lID "" 
f achol&r8 .. nd exlnln- - pump ~oVlded :l . 

tlooera, 7631. 60. 8d. the ean an 
Cbepter. 

,Gaate.1nII7 (DIem' 0I'p1laD __ I). I 

- .None ..... None None. 

•• veHIlam. 

looome, 3601., less SOl. - - - -
Two Exlnlntl0n8,,6~I.each. 

1 
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-
, , 
I 
! , 

-
I 
: 
I 

- , 
None , 

I 
I - -i The Ch .. 

I . i d:.try c:: 
'1'"----'---10-.-' pa.r,ta ex-

I 
pen •••• 111 fact ,t en1iWs a 10 •• of. per
hap., 151. a year or !Dare on the Head 
Master. but It has, been eetabhah~. 
(a) &8 bemg very useful. (b) ... an 
.ttraotIon to the .011001. 

I , 
The.e are no puPJls ouBimentlyadvanced to be ,nstructed m Natuml Smence. 

The Rev Mr llebb. the Second Master. once formed .. cIaso m ChemJS1:1'y. 
1>ut was obbged to discoutmue teaching ,t. ' 

There 18 no separate sum app.opnated to CIas"cs; MathematIcs. or Natural 
SCIence. the only fee received fo. DIILIIy years IS 10. 6<1 per 'Iuarter paid 
to the Second Master for Wntmg alld AnthmetIc. alld there IS a separate 
charge of 15,. per quarter for a few who leam French. I I J. N. WAL8H, M.A •• OXOIl, Head Master 

Th\, Head Maste. regrets tl1Bt, owmg to the constItutIon of the school. he 
cannot fill up the &chedn1e m a way wluch would be satIsfactory.81ther to 
the Roysl COIIIIIlIBSIon or to lunIBelf. No attentIon has beell given 10 
"Natural SCIence (unless Geography b. conBldered a branoh. of ,t), nor 
ruld there have beel1 &8 the school II at Pr888llt oollstJtuted 

I 
I alii utterly opposed to the mtroductlon of what mnst be. haVlllg regard 

to the number of subjects taught ... mere """"ttermg of NatuJa\ SOlence. 
whatever II llltended by that loo.e word , 
i ALPBBD LBB ..... N. 14 A~ Head Master 

: 1 
The Chenustry class seema much apprect&ted, IJ a ,d"",ded advantage to , 

the 80hool, and does not lDJure the other aubJects But the amount 
taught II 1I0t very much, though boys WIth .. flIste for the subject attsm I 
more kllowledge than unght be supposed.' , 

E. BABTRU>f. 

I No •• p .... te f ••• charged or p .. d for the We ha;' 110 •• p .... te SCIence Master, the Second Master (Head Math .. 
<blferent subJects taught. matIca11'eaohOr) and myself (I tookfust-clas. ho"our.m SClellce at Oxford) 

1--------'--·~---..1 nnderta1<e the entIre work. We have a r"!Wlar scheme of teaolung 
, throughout the .chool I III 1jhe Lower School, the two Upper (ArIth-

metIc) Classe. go through 811 elementary year'. course of Botany and Vhy"ology (Anatom'v) Wlth me. The Fourth I 
Fonn. through a cour.e of elementary lnor~amc ChelIll8try WIth the Second Master 111 the laboratory 'rhe Fifth 
FonD, also Wlth w..,. go through a cou.se 'of Phy .. cs. lIe alao has .. more advanced ~lass of Flftlrand SIXth I 

I Fonn boy. in ChemIStry In the SIXth Form the boys make th.,. electIolI between German and SCIence. Those I' 

who choo.e the laf go through .. year'. cour.e of Geology or tore advaneed PhyBIolligy With me m alternate , 

, p !l~TI.. mark. m menee, WIth tho.e 111 Ct...81cs. MathematIce. &q • determme a boy' ... nbOl .... nk. ' 
_ : (SIgned)', JOHN MITC~Ul.SOII. D C;~;, ~~ Master ~ 

4301 on both 8ubjecto, - i --
but every Master teach.. I I I 
both 8ubJects. I ! I 

- - - SIR. ! FaVll •• h&in, 8th July 1871 
I I WRIT" 111 reJlly ~o your commumcatIon of the 30th ulto , wluch I 
I return WIth tlu.. I beg to .oy tl1Bt my fathe.. the Rev. S&IIIp.OII 

..,.... ___________ ~--' Kmgsfow., Head Master of the l'a .... ham Gramme.. School. 11 mtapac1-
tated, through extreme age, from attendmg to busm... My father 

retIred from the _ .. dutI". of the school about four year8 ago. He then appomted .. Deputy Head Master. who 
should undertake the 801e oonduot of the &choo!, IuB proceedmgs. however. bemg sub/oct to my father'. ap'proval. 
'l'he prose"t Deputy Head Master II tbe Rev. J Hunt, but he has recently...., .. d Ius dismlssal for next quarter dey 

The endowment ofth •• chool .. den .. d.froma farm ,n the nmghbounngpansh The farm II at present let for 3601 a 
.,..... wluoh Bum is p&ld to the Tru.te .. of the school Out of tIus sum the Trusteee retain 801 to meet the ooet of 
Improvementa on the farm and other expen ... ; and th.y hand ovor'to my father 2801. a year From the 280/. afore-
8&ld my father pays the D.puty Head Master 1001 a y~. and 51 • year to the portres. of the school 

About 1lO y ..... ago a gentleman II&IDOd Henry W rmghtched at FavershB.m, 1eavmg about 100.0001. for the henefit olthe 
town. 'I I 

Some yeara ago the Trustees of thIS bequeat agreed. under certain oonchtlona, to award two ExbibitIons of 601 each for 
three ysar. at Oxford or Cambndge. to hoys _ned on the foundetIon of the Faversharn Gl'&IlIDl&r School qualIfied 
to enter the UmverBIty I _ 

The ouly ExlubttIon of tins lund tl1Bt has been lutherto awarded, was gIven last year to Mr. BeDJ&IDlD SlIell, of Tnmty 
College, C&lnbNdge In the past half year tho number of .. hoIare III the school was hetween 1lO and 40. 

The Dejluty Head Master has been ...... ted by one or two oth .. masters. acoordmg to the requuemente of tho schooL 
The masters glVO mstruotJon to the puPJls fo. "" hours a dey on four days of tho week. and for four hours a dey on two 

deys of the week, bemg the half hohaay" ' 
The ms\'tuctlon glyon II that of the usual kmd In ClasBIcs, MathematIeo. ForeIgII Languages. &c Natural Smence IS taught 

amongst other tlunge, but no partIcular.tress II laJ.d upon It, and there 18110 lahoratory 01' oth .. ageuoy of that kmd 
From th ... partlcuIare you will, I truet, be able to fill up your paper WIth more _ty than I ean. 
1 beg to say that I ha .. notlnlljf to do WIth the &chool, and merely wnte 0, behalf of my father 

lhave,&c. • 
ToJ. Norman Locky .. , Esq. PHILIP KINGS.ORD, Clergyman. 

-- -- --- --- - - - -- -"'"-' 
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Net Aonnal Valoe of 
Income and JUlub,nODB. 

Number Gf Seholad 
IearmDg Natural 

Sc_. 

a.1I'&'-«>IIt. 
Ze_1Jam, ror 1I ... 4re4 ,.,.laoU.eatll. 

800li00_ (Oatlledral Sollool). 

None -

• oob._te ... 

5481 ... returned to 
Schooll' Inq1lD')' Com-
lru88lon ~ 

'l'01lbI'l41'8. 

Income about 2,6431 
(net). Four exlu. , ':h~ ann~yof 100/. 

:wuro __ 

None In the school. 

None. 

.1 .. 0...,4 (."011 ..... G. Sollool). 

- 9 

.01_1_0 ..... (G_ ... 8011001). 

-

BDI'Illq. 

There are none of any 
kmd. 

-

Abont40. 

Clltlael'oe, ID .8I'bb. or WbaUq. 

. 

Income of school from AU the Somar Forma. 
endowment, abont 3001 soout 20 m Dumber 

Two Exlulntlons, each 
401. per annum. 

What Weight uoIgned 
'" Natural Solen .. In 

Exammotion for 
JUlubltlOlII 

There ..... two Iea",,". .. week ill ten boob or Smence, and It 
form. put or thelOgular achool work. 

None I!1V11n b, IJIB80 
tera e"cept In M .. 
chentca and Dyna.. 
WCS, &0. sa 
pomona of lII1l[ed 
Mathematlca • 

None 

326 

-

2houro. 

No regular otBtcd 
hoon, but .. leaaon 
per week. 

None. 

-

-

Due weight wonld b. 
&IIlf!Ded " there 
were Exlulut>on •• 

The Exhilntlolll are 
awarded to ~ b"1 
of Iugheot otsnding. 
not h)' IJlOCUIl mJ>. 
jeoto. 

None at alL 

None. 

None. 

-

Stnctly opeaking 
there II DO lab0ra.
tory. bot there ore 
numereul oh"""",,'" 
and.natrnmentobe
\ongIOgtothe .. hooL 

None atlachmgto the 
ochooL AU IIIICh 
property belonga to 
the Head M_. 
who baa good pJu. 
laoopIno ap)llll'lltlU. 
and,,-,t toill_ 

I ~~~ 

I~ __ ~ __ -L ______ -L ______ ~-'----~----~~_ 
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I 'I Natural rn-... Mathem"l'CI SOlence. 

I I 
100Z. is araigned by the Chanoery Soheme 

aa Master'. ealary. 

.ofl50 
100 
60 
80 -.of840 

.... -

Cannot be separated. 

AU the suble.to m.nboned 
m th. M.ddl. Class 
Schoob COJlll1U8lion ... • 
lIepo" ..... iaught tOl 
II. II. pur quarter. 

Nonoin the 
s.hool. 

None. 

Eaoh boy 
pays Ill. 
per lecture 
to the 
Setonoe 
Mastsr. 

~Tbere being no ";parate accounts on 
t1me h...a.. the 'lue&tIPnl dQ not ad· 
II1U of an ....... 

lb ..... ", •. 

Instruction scheme. Art 22. comPrlses-Religton, Greek. Latin, Fr ... oh, 
Enghsh, Matl1ematlcs, Anthmetio, HlBtory, Geography, and such other 
branches as may to the Governora .eem oxpedtent, but the funds are too 
II1DIIII to aJlow any SOlentUic Teaobmg worth the name, though I should 
much Wlsh It, and 1 tlunk here sp8ClaJ1y It would be vaJued 

TROHA. BBAH"BY, M.A, Oxon, Head Master. 

F.ve puptla of the school were learning Chemistry last haJf.y .... (endtng !, 

July 20, 1871), but pnvately and Ilom .. teach..,.u the town: Class.cs 
and Matbemab .. are faught by the sams masters. Tbe Dean and I 
Chaptcr. who .... governors of the ochool, do not,...,gmae <I01I1peb.tlve 
exarmnataon fOl .. ny scholarshIp or oxlulutaon m theu gtft 

ROBRRT WRISTIN, M.A, Head Master • , 
Natural SCIence is not taught in th18 sohoolJ and the amount expended In \ 

teaclun§ cannot be arranged und.., head .... " Clas .... " and "Mathe· 
mata .. ' The Second Mastsr teaches the lower pomon of the .chool aU 
that the boys learn I the Head Master all that tile elder boys .... faught. 
"rh. boy. entsr the school at _en year. of age, U l'OII<hng" bemg the ' 
oole quahficataon fer adtn .... oP. If they reach the Head Master' ... hool 
befo .. 12, th.y then bOgtn Latan. The boy. leav. at 15, havmg then 
gone through one or two books of C .. _, in some cas .... x books of Euchd 
and 'fodbuntsr'. AlgelmJ for bOgtnners; Colenoo'. AntAmetto, Geography 
(General), Engliah 1hotOly; Cornwell's Bngheh Gramma1-; Merlot's 
liT ... oh AOOldmoe, and .. work of some French author. 

We are W&1!aug tOl the New Soheme befo .. we commence Natural Science. 
At present we could not enf .... attsndanoe upon the Class .. for Natural 
SOl.nee If we had them, nOl make any cbarge m tho way of payment 

Thi.o being a Dl1I1lI1g and manuf&ctunng district, the cluldren generaJly 
.... faken from ocbool at an early age to be employed In coal mtn .. , cotton 
nulla, bleaob WOlks, & ... 

Maeter's saJary, 901. per annum, 
July 15, 1871. RD. SHITR80M, Master. 

T1u ... for the moot part .. free school, and there II no .pacta.! instruction 
m Science, nor is it .. qwred, aa such matru.taon may b. oblained .. t the 
evenmg classe., both at the Church Instatut. and the Mecham .. ' Insta. 
tutton, for • very amaJl payment. 

DI8TOM S. HODGSON, M A., 
HeadMaster. Bolton, July 6, 1871. 

Tbe Head Maatsr has the honour to mforIG the CoIl1I111l111onor. that for 
many yean past """11 encouragement has heen gtven by aJl the three 
Masters of tIus lnatJ.tutlon to mduce tho boya to try and exool m 
Smonoe. 

For severa.! years past the more advanced puptla have preaentcd themaelv .. aa 
oandtdaw for .not1nctlon at the AnnuaJ Exanunations held here by repre
..ntata .... of tho Set.nce and Art Department, South KenllDgton. The 
Sooond Master, an F R.A S. bas used great exertions, and bas aJway. 
Bnoceasfully faught a.lass m Geology. 

(StgIled) JAMBI BUTI.BR, D.C.L, Oxon, 
, Head Maotsr. 

Text book .n Natural Sea ...... HartItng's Lardner. but we Vlew Natural 
Sete ..... eluetlf'" a branch of Mathematical SOlenoe, and Tod11UDtor·. 
M ........ c •• Talt·. Prachcal M .. ' ..... form a part of the Semer Fot'lL 
OOUl'll8 ofatcdr. 

Bow. BODBN. M.A. (C'.ambndge). Head Master. 

Ff 
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, Net Amtoal Valoe of 
Income IUUl £")IIII.lIolUl. 

, __ 1>:r. 

We have n. Exhilntl.nl 30 boys learn Physi- About two houn to 
Income. 9501 (mixed en- cal G •• graph:y. rour Geograpb,.. and one 

dowment), ofwlnch 4001. • have latelJ. ~~ h.lIt tp Mechamca. 
: n .... l,. 1& apphe4 to ~ ¥eohaJuc-.. ,_ ,,, , 
I ochoa}. 
I 

I, ' i I. , IT j, 

r-; Itt ... Jo8oiII1.., » ...... -- -I, "1 
r1"'1i 1- I '~1 1 .,..91 \, ; ~ t ,. 

J ~iI,. ~ I , ,I, ,t'OIl~ •. " , , 

'" ' 

, I 
I uft rtf ~, I 

, , 

I ' '~jo~~: ' , F" I:i .,,, ,'. 
nd;~t':J T '1l2.500 '1\-' . 'ish .•. .1', - 40"h,,;"';( •.• :) ·the .OD~B1'BCk.nburyEl[, There i.'.tpruenta 
xlnb,iao". and Schow- ",0 ,oF the.. 1DIId<., (enfl..i 'tJme of two • lu)ntlon. vacant once laboratory where 
sh,ps- glVJn,,, &Ii' .the ' PhYI"laLSmenceand /Maa~ .. AII,addl· In three years,'.. 30 .. hoi.... OIID 

.. lioo!...... -" J " • Ma:th ...... llC~: • their ,ttOWll", Master 1D awarded excluunl,. work at a tJme. wlnoh 
lll.iok""ds· ~choIB.t:_~, J ,m'lll! l"t)uly, ~nd ,.j: • .PhysicBJ.Setencelt18 for Natural Seten.., coat 4001 to /It uP. 

s1np. value - 'A!:50 think Wlth .u..... contempJ&tedshould and anoth... for and .. luch tsk .. 
3 Brackenbnr:y" 160 I give below a bet of beengagedatChruot- Mathematt ... (i.) 100/. 8 year tar 
4 Sh6kespeare.. 54 dtBtlncttons gamed mas. when tbe new half the School 'ex- worktng ""p.n ...... 
'" I.'.J , • ......,'&11' the UIIi"_tteto 'laborlttory"'" _ i 111b,tlOtill "'" giVen 'l'be Trustees have 

tJI I ~ Fll~'" 101.£264 '.lIt')j~b~ do::fi,l. tl'Dleted. ' • '" "1'1 J l' to Mathematroa and b to fl 
-- !OJ ,,, <'l'') ,- ......... '''~th6 ,......tidIl'Ilt ,<if'; '1 [ , ,- 'I ')J Pbysroal Setence ..:;t~onal \:C.::. ' 

MlIlsunimer 18iC) The close Schow- tory at an e_ted 
e.e Exhtbltlons have and 1871.m Pbystca.l Setence, MatheDi8tlC1. olDpe and Exbtbt- coat of 8001 h 

all been founded. the and DraWIng. The same amount of labour tlona .... I belteve. more ' ;;,!~ 
first by a Trustee. C. H gtven to PhYIlca.l SCIence galDs a scholar- pen Without ref.. ..holarl can be In-
RIckards. Esq •• and the .lup much more .. _uly than If given to rence to Natnrs.! otructed .n voln-
remaunng tbiee by M •• s clasucs I had at on. ttme subuutted a S"ence. but ohould metnc land quanti-
'(Jrackeni>uryi'\Mltlnn.-tita .... 1I.~-I~_beb.", iI"""J"~C> " .... , b"1 .., distinct "1attve.-Jyul. Two 
1aSt".. .... antlahaJf ••• in ,~iI .. :i lboc1.tllaUbe .... et&gll hoy. I I'l'OmI88 m PhylllC&! roong Ilre lilt apart 
addltton 'to the money If forced to stud,. -l'J .. ~ lIJ!IkNr lIClence 06.. Ium. far matmctton In 
thus given, 23.0001. baa Jll'Ogre&B WIth _ • .aa "'~ .,(, ... Ii -. '.'- self at Bruen... Phyl1ol\, and 3001. 
heeaolsnb .... iII.illiy.tlu; 1:>,1.,,, XiII. COUege, the 8ulho- h ...... fiun the last 
pubbc for the erectton ntteo wonld, I have two y",," and. halt 
of new bwldl,", E R Langworth,.. Esq • "heading the sublC1'JptJon ne donbt, elect 'F" been ~t UI the 

.f:!'~!.~~ S~~~~·.~~U~~~ I • • - I -:;~PbJsroal 
jp at Bmseno.e College'l~xfQfct.. ·p'nCl.'wur I 

'bndge' 'The follOWIng are 'the p~,mp, [';.~lW--l;-----+'-'----,,..----
Exlubl~on8,~nz~,&c ~(Iftfifl ., !, 

SOf7lVSa, lS0hl>liJr.t.'1" -TWo or more .. holarsh,pS at ~0841 CaUoge. 0 rd. tenable tor /lve y ..... lUId varying In 
annual value from 501. to 601 •• fall vacant every ,...... They mar be held a1Im.i WIth open .ch01alolupt of the CoUege. 
No boy II ebgIble who has been 1 ... than two years at the .. hool I - I I 

SOtMt'$e/ EzlWnlttms -One ExlulntlOn at St. John's College, Cambndf!!. teb&ble far threllyears. and <A the annnal 
• l>-aine -01' fiOlI, tall8 _~ ev""T fMI'. inth -allil.dchtten1l1one<everf tInid year: Thor -rile held \tJth flizanlnpw. i1f 
./ open uhibltrons, at ",holarsblps'" the aouegeJ '.No boy ,. ehgtble who Das been I ... than two y .... at ochool 
Bocktzrdo' B.IIoI_"". ~ln 1869 a OIl ... ." m .... "1 _ wboonbed by the mhebitMitll of Manohester. In tecdguitlOtt of 

th. pnbbc oem ... of Chari .. H Rwkards, E8q ,form .. l,. a Schow BDd now a Tru_ of the ochoo!. With the 
funds thus r .. sed M. Rockard .. haa ostabhahed • ocholanbtp of 501" "Inch..... awarded tor the s.n fime.t the 
Nlehaelmaa exammatlOD I ; 1_ ,n " I J ,... I 1 ~ t ' f 

Bracktnlm.,. Bollol .... "".. -M188 Brackoabu!1 'has preoented 4.0001 to be 'appropnated to tbe fonndat!on of three 
exlubltlODI or Icholauhiplht the Utu-..C¥ of OXford. to be held for three ,._ by the belt acholar of th. 1-m 
0 ....... Mathematlcs, or Ph)'Bloai Seten.. Th .. MatheDi8ttcal Exhlll1tlon .... awarded for the 6rI& tune at the 
Mlchaebnas 6DDJH)at1olll' I 1 t. '" _ ~ ( I , 

B/r4keopoan Scllolar,lItp. -Th ... ocho1&rslupe were founded to 0llC011I&g0 theotndy of the BngllBh laDgIIBg. and litera
tnre They are tenable for two years, and ..., fOUl' m nnmber-twu of 201 • and twD of 7L • r-. The compelltaon 
15 open to all boys nnder 17 who have been a fnllr- at the IICbooI, and .ve paeoed .. prelinunary mmtlll&tton UI 
Elementary Ciasslcs and MatbemetlCl I 

0 ...... Colkg • .Ee/uhl/ltmo -Three Exlub.ttons were founded m 1861 for the pnrpcaeof enablmgtbaholdero tocontiDWI 
their studies at Owens College after leavmg tbe eohool. One E:driIntlon, tenable 1« three y_ and worih about 
141. B year, 18 olfered for compctttton anmtaIly. .• , 

L ...... MedaIo.-Two medala, one gold, of the VIiluellf lSI, the other I1I>-er.lo ........,.,. of Cbar~ LoIPlOll. M.A, 
Iorme.rly lbgh Master, ..... awarded far the Iugbest and aecond place reopecttvely, m Claacs, at the MldIlUDlllltJ' 
.~g~ , 
~ Pne •. -A book pnze, of the VIilne of 41, in I11fIIIIarJ' of Rwbard ThomJll!01l. M A.. tonuerl, Seoond Mutv, 

11 awarded at M,dsmmrtOr for proficiency m HIStory Any boy be10w the H>gh JJuter'. Form _,. compete. 
lloyd Geogr"l'luetzJ BtNMty'. MedaIo.-Tbese medala ..... olfved fat genenl compefatloD omongthe boJa of the prmeipol 

ochools m Gre&~ B .. tatn, Manchester Schoo! bemg one of thcee oelected. • 
:BoriJ E.glult p""" ~·.1'o-sn-This .. an annual pnze gmm fat the ~~ at the otudr of earIJ Enghsb. 
_~ .,:"",petmon .. open to all boJa m the echool. ___ 1 _____ _ 

,,' 
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l boon lIUB!mBJ> 21< TDA<lHtl<," , 

'Mathematics I Na~!~' ! I 
lBmu..BKB' 

I '(lla ..... SCIence. 
, 

. 
- -

. 

I 

I I I ~ w rr', " 

~ our school eonmsts of h boys of all ages. ~ 8 to 16:<a~~ ~ ~ere are I 
only two Masters (bOSldes a French M&&ter, who comes tWIce a week for 
two hours) to teach all the subJects. It IS unposlnblo to make -any way m 
the d!lect subJects of Natural Smonoe, We are, however. hopeful of 
prosecu1ang them more lextenmvely when the Endowed SchoOls' Act shall 
have remoVed cert&m rel.tnc1aons which at present Clog tho schoOL. 

i 

As we have no spOC1&! Masters for .ubJects, It is nat.,po8Slble tQ A1lJJlI'Ill" pal 
to the "amount ""Pen<\ed m teachIng " - -I SAM. C. ARMOUII> ;II A, Head Muter. 

I 
, I " 

rie funds of tlwlendOWQlOnt are e"pended m the maIrlteDMicff of .. JIl<e. 
~ School at Hlltton. m the &entre of the pe.nsh, fo ... the better 

, Iaooommodanon of the whole pamh. to the cIu1dr.-n o(IjI 'the \lnMllltion" <if 
winch It I. open. and who 1earn the ClaaSlcll only If they d .. "e It I And bOlld .. the Grammar School at Hutton • 
• ep&l'&te Fr •• SchoolB (Elementary) for paY,\'. and SchoolB &rtllDlWl"""ed m each of the followm~ townslup. of the 
pan.h. V1Z. Penwortham. Fa~n. aneli Longton, ~dt" lDlXe~, ~.~o~ £PI< pays! anti gu-Is "" the, townwp ,of 
HOWlck There 18 also an elementary achool for gIrts at B'utton I I I Il.J.!H'!Io).I'fIl,! 

Hutton, Preston, : t JqHN KBTTON, M A, 
Jnly 3. 1871 : I ' Head Master. 
ill I'f..~~ .... rrr'" """ 

The gro .... ggr.ga.te of&&!&n.. Itl .. unpo ... ble to •• paaiate the oost of the cl .... teachIng'1>"the.,~ 
amounts to - I • ".6001. a year !m&&terB who teach d ... mc. teach Enghsh subJects. Wntlng. and a large 

The &&!&ne. of the Math.. ' ''''. ~art of 1ii&'F.ench I the salary Oflthe HIgh Master. who'bus the general 
mane&! Teachers I "860/... lsupenntendence of th~ •• hool. .. of course ",cluded In the aggregate 

The SOlence Teachers .. 5001. If !sala.rJ.es. i 
And the DraWIng Master - 2001 .. Since the mtroduc1ilon Of Natura! Smence Into the school J>ur balance 

1~------''---1II_, __ ---1 ~heet exlnblts a con.t&!/t de1iclt. I ca!cuIste the SCIenCe teilClImg et1t&!ls ' 
I" _ "" annuaI.lo.s. of 3001 I _ -, 

I Hpnours gamed by.cholar. in PhyB1e&! Smence. Mathemance. and DraWIng i 

, 
: 
: 
I 
I 
I 
i 

. 

I 

I 

i 
I 

I 
I 

I 

" -

I
', Idunng the last two y .... have been, MIdsummer 1869 to MIdsummer ' 

1870 I Mldsununer 1870 to Mldsununer 1871 ' 
Oiford and Camlmdge -I- I Mathemanca! Fellow,lup. I Wrangler. I' 

'Semer Optune. a Open M.themane&! ScholarslnPB' • .j!,Open·Phymcal 

,> 

, " i , 
" Il , > , 

> 

! 

I 

i 
--

I 
I 
t 

" I 

I 
I 

I 
! 
I 

I 

Smence Scholar.lups. 12 Clo,e Scholarslnps (clnefl)" for lI:I.tbemancs), 
'I' Fllst CIas$ 'In Mathema1ace, I First CIaes m N.tural Smence; I (pa.rtly 
Matl:ienlatJc&1) PeUowslup. 2 Op.-n Mathemat,e&! SchoIarslups I 4 Open 
,PhYSIcal SCIence Scholarslnp. , 

Un •• er .. ty 'II London~7 Matncnlanon" 12 M.tncnlanons. I Board 
School, London. 

Dep.rt ..... t 'II S ....... aM Art. 
S ....... ~7 Pme., 256 p ...... 85 pmes. 335 p ...... 
A~t.-6 Higher Grade pm .. , 34 Second Grade pme" 152 Second Grade iJ'&SIi... 7 HIgher G:i8.de pnze.. 38 Second Grade pm .... ) Mil ,second 
~r.d.p..... I. " 
; July 31st. 1871. FB:BD. 'W.'WALKJO"I ILgh Mlist.er. 

, [See alscl ':." .;:Jch~o~a.1l!,.port in ;.'ply. to S"':''';'''. Le~ of 2ilh of 
t September 1872.-A"endlx III. p. 179] 
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224 ROYAL C~MMI.8SI01l' 011' 8CIl!:NTlPIO IlI'BTBUOTI01l', ETC.: 

Nel.Annoal Value of Number of Sclrollll'8 
IearomgN_ Iacomo IIIUl Exlub.tJODI. Sc.Ieuoe. 

ZAa'C.&ll~ 

at'VlDglloa. 

£500 -
Wa.rrlD-'" 

Groos endowment • £550 40 
CapItation f_ . 400 --

.£960 
= 

Not .,.,ount aV1Ul· 
able f~ Ma.ate:a' 
mpends • .£830 

N.B. No Exlnb,tloll8. 

'WIg_ .. 

Endowment, about 2801. 6boyslearn.~ 
Exlubltlono, none. 

:r.ue_T'" 
• AaJabT-de-l8-ZolloJl. . 

1,0371.. • None. 

:r.oagbb .... ousb. 

- -

M ... kat' _.wortb. 
4 E-club.tlons, 801, a y .... 

each. 
Non •• 

:r.z.eo:r.w. 
A.U'OT4 I. Ito7&! G1'a.1IUIUd''' So'bool. 

Inoome,about28Ol. There Not &nY. 
ill one FellowshIp, and 
there ..... two Schol ...... 
ohlpo at Magdalen. Col· 
lege. Cambndge, but not 
ma.d. u.. of for five 
year •• 

3061. -_. 
5001 or 9001, Exluln· 

tJotlB, 751. 

Jlouro of Izmoaociou 
per Week 11'_ by 

Mutara. 

26 

2 

liholll'l. 

I 

None. 

-

26 m 8cbool, more 
(BB l'eqwred) out of 
ochool. 

30 honn, by two 
MaaterJ. 

Wha. We>ght IIIIIgned 
coN_SOI ..... 1Il 

Buaun ...... for 
Exlulnlloaa. 

-

-

I -

None. 

-

Non .. 

Natural Sctence and 
Madora Languages, 
eopeemJly French, 
domed 

Whetberlll\)' Larn::-AIda for eaI 
~IBBoI_ 

-
No. 

No. 

None. 

-

No. 

Non •• 
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boa'!! :BXPBWUD D' TDOBDcJ. 
lWwu<.s. 

Clam ... Natural 
hence. 

, I I MadlemabCL I 
I------~------~-----:-----------------------------------, 

.£ •• tl . £ .. tl • 
146 0 0 *-

350 0 0 90 0 0 

£ • tl. -

10 o 0 

30 0 0 

., 
, j , 

• These two oubjecte ....; both taught by the Head Master. together IVlth i 
other aubjeota, auch .. Enghlh Grammar. HIstory. &. j 

SIIP'llHUS fiBOT, B A, Head Master. I 

I 
The above ... very rough approximatton •• t bOJug Imp08mble to oaIcuiato: 

Wlth accuracy the e~ amount of tune devoted to each aubJect apecrlied I' 
above by each Maoter. 

, p. H. CART, Head Master. 

J 
I 

No Maoter receiveo .. oalary for teacbmg ClaIa"", alone. or MathematIcs '[ 
alone. Eaoh Maoter has a vanety of dutIcs to parfonn. 

The teacher of Chenustry IS pmd by the Head Master out of his own income. I 
Tho Govern ... conmliuto notmug - I 

! • 
rLatJn.] 
~ 0 0 

Several pupIls attend Evenmg SCIenoo ClaI... m collnenon Wlth the 
Depamnent of SCIOnOO and Art. taught by the Heed Master of our 
Enghlh Depamnent ' 

W 0 have no SCIence taught m this lehoolat all, not for _nt of ... 11. but 
for want of me ..... and th ... will be none untJI the Endowed Schools' 
Commtsmonera have helped uo out of our cWIicuItt ... 

J. WALLACII. M A •• Head Maoter. 

I have no """"""to or formal knowledge of the mcome of the school. or of 
the aUml expended yearly on inatructJ.on, &0 TbJ.. belonga wholly to 
the Patron. and Governarl or Trustees. whu have the aole charge and 
mlmogeIllent of the prol'erty and meome. , 

The lohool aoul1m of an Uppar or L"tln School for Boy. gOIng .. ther to Oxford or Cambndge, but abielly'they 
Wlll go to Cambndge. as the .. hoollS connected Wlth Emmanuel College The Engbsh School la for the mmuo
tlon of the boys of Bosworth and ttl "chapelr1 .. ," the aons of tradesmen, farmera. labourer., and the hke • 
• Natural SDlenoo" forms no part of the education of boys of either .1aaa 

GRORGS JoaN DAVIS, M A" 
July 4. 1871. 

I 
2701 Amount expended 

mClaomoa,Mathema.ttca, 
and Engbsh lubJecto of 
educatton. and partly 
m l'renoh. 

Clerk In Holy Ordera. Head Master. 

The Head Master has been but recently appomted; he has delayed .endtug 
thIS report. as he WIShed to hold mqum .. m the n .. ghbourhood. Ther. 
... m. to be every destre m thIS netghbourbood to have Natural ScIence 
and French (and German If p080lb1e) Introduced. 

ThIS 1 """. refN1f1lfMfJded m my report to the School Commlasioners 
H. SKYMOUR ROBBRTI, LL D , 

Of the Untverotty of C&mbndge • . Roz: Grammar Sohool, Alford. , !, > Head Master. 
oolnohtre, 20 July 1871. , • ,,- : 

U" to the present time Natural SOlence has not been taught m tho Cototor 
Grommar School. Tho teechlng has been oonfined to ClaIIlC8. Math", i 
mati .. , fDd the ordmary oubJQCtB of a commelOJal educatJon , 

ANTHONY Bow .. a, Head Master. 

The annual mcome here apl'hed to education IS fIom 800/. to 9001 ... year; : 
751. expended In Ex1ubltiona. ThIS endowment au~porta four aclioois. 
VIII, Grammar, Lower Boys'. Girls'. and Infanta schools. In the' 

Grammar Sohool (40 boys) the l ... ons on Meehanl .. are til_ted by WillIB'a apparatus and models A 
IJlIOl'OBCOPO ... magtc lantern Wltb June hght and .. 1lUOI'08OOp8 adapted to it, .. geologtosl osbuiet, BOIDe ch8JJ1JC&l' 
appuatu., an ....... pump. eleomosl appuatoa. dJagrama, &c. are naOd from tJm.e to tJm.e as we. ueed. thom; but 
It would be cWlicuit to gtve otatJotJeo as to hours, &0.. beosuea we have no .. Natural SOleneo Master." but mtroduce 
appuatus to tIluotratoleoaoDl .. _on _y reqUIre. 

W. J. R. CONSTABU. LL.D •• Head Muter _ _ _ I By the moat recent schome of the Trustees it lo oedered," That the m-' 
.. atruotJon 11'.... m the echool IUclude all the bnmch.. of • good 
.. Enghlh education. VJa~ the Holy Scnptureo and the Pm,... Book, 

n Grammar, Analysia, Geographr. Engbsh Hmtory. AnthmatJc; and thet 1.atm be taught to any bor wh ... 
.. paronta oxpreso thOlf d ..... to that olfeat m wntJng." 

The boy" ore all of the Iabo\irmg claBO, and tit ... are at tit. preaent tam. no Latin scholan. 

Ffa 
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i:ill 
:S.t Annual Talue of 

lDoome omd lWubltlOD& 

Namber of Scholars 
\eammg NaturaJ. 

S ........ 

Boun of Inmnctlon 
perW~b)' 

t----------~------~--------~------~--------I 
~aO:r.B'__eotIt. _amb_. 

, ), 1 tl~ I t.&.-. ~t tl~,' ) '11 ~I \ ".:1 ... //1 i 

, , :ru I fl 1 ~.Jf 11 iu t "I,. 
, 11"", 

\ " l ..l.. j • 

I 
~ '1".' r '#' }. :.. I - ~ ~ ,'I ,I f r lit) tI nr t \, f <,' I, 

I' 

.-,.~ ,r: ., [ \ I 1 

SomcolD. 

From all some.. and 
f ... ,3391 

ExlubltlonS • two gIven 
at p .... ent by the 
Governors, of 501 for 
thre.,. ..... 

nil ,I' ".1,'" J ..... " .... " 

l,,,,, 

, !' ,Il,ifl ~J T' I }III , I II 

,i " \l'f 

V ..... from 10 to 30 2 None. 

.Ill!) , t~'frlh~"\t Of, \ "" J4. ~ II ", t 1 Ii j 

j 1) "'fk J 11 r (\) ) J II H I -::l! " 

• _,'f ,1'''1 J 11/<, yo 
~ luir .... , j 11 " f,"I L1("""T'F?'J~) tln'! 

e,lt r At ~ , • , f' ~ I' fir I I. I t "f -1 if) 

" 
'Iff( i) lOt I II :.. 'r' ., Jd 'I ~, r- r, In'l! I; I '~f 

- J .,1 t , 

- -3'IJ ~I\ It 1, J"/I t, ~.ul ff" .. 1(l+LJflf .dL¥(JfJJ('a "c.d,,~J 
\. lHi'!,.I L>Jf' j;j J IJ I< '/' r .... , ! 1 

I I f ~ '/," I ~ HI, 'I J , r f l !) 

I MmD:r.BaBZ. 
1 , _ a ... eet, Olie~p.tae, Z.C. tOtty tIC :r.elDa .... a_ool.) 

I t!lCO;'~ f~f.;"; ,,' " All tb~ bo)'B lD the ,Sut div:isu>ns: ;Each 
about - - £6,000 School. Average Wpslon on. lecture 

Scho""'sh',PB oJIdl,II number for laBtlP • per "eek,oil hour 
• ExlubitiQn",. '/> ,years, 642. , " and,a hOUlS 

,abou~ "'. - 1,000. 

, 
P'(l'~:::: 1:- '. 1 
, Mathematics - 1 

'Natural Sculnce I 
There ere :IS Scholar-
• ,.!up! and Exhl

mtioDs, In I com
petmg for 21 of 
whu:h the canm
date 11 exammed 
m Natural Smenos, 

I~ I t 
,.' 

, " the ........ 6th .... 
baVIDg been 
fouoded tor spem1Ic 
lobjecll. , I 

II, If ' 

1 Ii,! '} t i 
-"C"tT 01 _a ..... at. __ gee, Itr.! .. t~~tt~,~"" _b_ ~tb). 

Annual value, about 3801 Nona. None.! Nona. I 

, r 

I'I! , 1 ( ~t't I \ j Y ), I f. 

, ~1!j 

'c 
" 1 " 4<! .... ~j, IV' L~'" '~, 

I' j I' J,..») ,I ,,,. 

, '. 
)~_~ {:r..qmer' • • ~ol)~ : 

" AJ>out~' 00' 
J:. .!)1 1 ... 'J ' _1' ~- I 

j ,L.>1~1 

ff, 1 
,r, " I . " ,oj 

"1--" t! 1, 

1-" r' t" 1·' L ',-l I.! ~1 ft) ~ 11 I ,I 

'" _,I ' .... 1: 1 

'11rf 1Jt"f .. rfT· {;~Stl'1""" 

I 1- I t")IJ I' r, ~"'" 
"1. 1 ,. 

1 
ll1oor. 

0". l't P 

J 
t ~ t'). 1 

I 4 
,,~ .i'lHI rl 

,. 'N.ll .' ,,(,.-.:. 
k ... lJ 1',J':tI' 

l~ -,,1 'I' () to'l 11"(; " , 
---

• ~ , t.ll:;· 

I 

A amah oolloction of I 
cheul.ca\ and m .. 
cbanioal .pp .... tua 1 
and 4hagrama, I 

, I 

I ; 
, I 

I 
'I I 

"" ! Ii 1. 
I 

I 
I 

Laboratory very lD
ooDvtnlen'L One 
of the class lOOlDl 
11 Uled by the 
Pl'IICtlca\ {;l ... , 
winch .. otnnbleo 
two 'hool'S per 
weekI and COD" 
IlBtl ot Q1 ,boys, 

::mhest..:.r:-:;~: 
1Irat lUll. classes, 
the. totaJ Illasses 
bein, 12 

.,or Sroen .. 1_, 
the 12 claB ....... 
IIl'l'aDged into lut 
mWllODJ. 

I 

I 

Nona. 

No":~. ' 
The --.".p-
'~,.....t. ... , 

ogeato for an eIe-

:;~~e 

1. ,"'# J 
.-4 ...... rr 1 -1 ... ) > " ... ~¥l1'/U'l 

I ~ I .. ~;::: ~L::: J ~JI7 .. ~ ~ , 

I ________ ~~~"~:~~·A~ •• ~",~, ~~~~~~--~~~~~~~~~--



, 
, , 

- , --
7 f Don't know; 

ltismind 
) .... ~WJth . ~t-b,. 

DIB· '", 

- - -

,·11 .'1 I. 

, 
I 

J ' , 
) " 

<1" 

I "Grea~ Gnmsb;r. /j Jwy1871. 
SI!', Matthew Hnmhorstone'. ClumtJ' 

! Tn Hood Master of the Hnmherstono Sci1oo1 hoo handed me ;rnur 
Jetter to hmt of the 30th uIto The IOholara who attend the school are 
eompe11ed to leave .. the;r attam the age of 14;r_. No Natwal Smenoe (l ouch) 18 taught m the school ~ , 

, I have the hODour to be, &0 • 
I RoB"t''' &r1oP ....... ON1 

J '-, .Plerkto~'.l'ru,ateeIIj ,-
f I l! 

It is not very r.-ble to _ the .bove q~D8 categcmcall;r in regard 
to a school like thm " -

We have taugbi Setenoe here tor 12 ;rears or 101 It boo been Ch~ 
c1ue1l;r, hut of late chieflf MecIuuuci., - I 

, J F. 

S,", The Lodge, J.~ 'l5t1l A~ 1871: 
0 .. m)' retum bom the oontment, I have found yOUJ! mrcular dated 

30th JUDe, m "'PI)' to .. Inch I have the honour to acquamt you that 
NaturBl Seton .. 18 not at p!OIODt taughtm Lcmtl .. Gnmmar School, and beg 
to :rem&lD, Sir.. 1 

Your 9bechent servant; , " >ri". 
1. \ GBO. C 1loDGKINSON; nead :Master 

f'I 'JI T ).J, \ l C :J 
! • I I 

The work done 111 thm school camp ..... the UBUal COUllle of C1assics and 
Mathema1aco, prepalatol)' to entrance at the Umv .... 1aee, ,t further 
Invol_ tDBtruo1aon m the Scnpturcs,lhstory) Geograph;r, Wrt1ang, and 
jl\rtthmetto ' 

(StgDed) F E ,GUT'I'ON Hood M_ 

I i JuI)' lot, 1871. 

Seruor De- JUDIor ~e-
i , 
I 215 0 0 

portment partment 
Mathemattaa. Ar,thmrlm 
CIaaa'C8. and and Engbsh. 

Eng11llh. 1.1701 

I (n ... I;r). 
2.9801 (near i) 

r '""- a1so adch1aonal Report. 111 lIep1tea to Secletary'a Letters of 22nd of 
JuIy 1870, and 27th :of Septamlier 1872'-1Ppencbz III., pp 98-103, 
and pp. 138-140 ] I 

I , 
I 

I 

, I I 
-i - Th .... is no oehool-no Master Und"" .. schema aanc1aoned h)' the 

, 'Court of Chattcezy, the whole meome '" expended 111 8'vtng Exluln1aonl 1 __ -:.,.--..-1 ___ ,~-'--____ ' to the aona of the ratepayers, elected b;r the Veatry, who mnst go Olther 
to Un,nraty College School. the Ctt:r of London School, or Kmg'B College School. The Treaomer pays the aehool 
b.u. of ...,Ii boy so eleeted up to 201. In 1869-70, there ..... seven boys at UmvOl81V College School; and 
10 at tho Clty of London SchooL I ha"" DO returns :rat for 187q..71 The answers to thm mqUlr)' wtll, therefore, 
be moluded m retoms bam the two .. hoo~ laat menttoned I I 

I 'I B. M COW,,", Vlear of St Lawreooe, JOWl)'. and 
Greaham College, 28, Greahaln SheC, I I Rector of St. Marr ~ Milk s-. 

JuIy,2,18il I I I. - -
I -' I - I Thm Bchool .. worked b)' a schemo eatab11llhed 1Ir the C<mrt of .Phan...,. 

, ______ ....J.1______ m 1869 Br quotmg ...-ttcle 29 of thm scheme; tho Science CoD1DU8lllOn 
,- 'wtIl peroei ... that genOllll proVlBlOD 18 made f'l" maIirneI:Ioll,,*-8eienoe at 

tho chscreltoa of Ihh'ruateea. , .... J , . ,. ,) 
Arttel.:!9 ~ 17 _" Tho ..war instruc1aoo. m the rirat Branon of the School ahaU oompme, bema .. Retiding, 

.. "'ntt~I{.l!~ng Grammar. Anlhmettc, and Gerunl Hmtorr and ~bra and Mathema:;:co1 
• th • .Latin and ~ch lattguagea. and DaWlng ana Deotgnmg, and luch oubJecIo of Phpcol Smence and UIO/W 
" ~ ... aha1l bam Imto to Imte be dtreoIed or au\hormed b)' th. Tntnees." , , CIu." .. VlNeBNT DOLBB. M.A.. LL.B~ • 

16 Augnat 1871\ I : (Clerk in Holy Orden). Hood Master. 
I 

Ff 1 
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Net Annual Value of Number of Scbolan Boon of lmtruct10n ~.!::.f~=!"i: Whether •• ), 
learomg Namral perW..t given by ~':"::~:r In ..... and Eldub,uoDl. Sclen .. 

_ten. 
EDlllluatio. Ibr 
EDlbl~oJII.. I1'eaoIw!smScl_ 

MlDD:r.aszz-.... L 

_eI4. 

2091. 11. 44. About 40 of a ve1'J' 26 None. Notrung. 
elementary charaC-
ter. 

BBllllllel'UDltIl. 

7001. income; IIil. Ex)u. - 30 - -bllaon. , 
r ' . 

JUPP ...... 

TIIII VUI .... and 18 m the None dally: but Occasional leoturea None at preoent. 0:1- None whatever 
bands of tho Governmg 80me occasionally, to those who WISh c!ept as to Math ... 
Body. There18always by .. course of It m ChemiStry. mati .. generally. 
one, and aomeb.mea lectures. 
there are two exh.b.· 
faons. gIven for pro1icl. , 
oney mOl ...... and 
MatA~a_ 

,weo_ (Bt. ~_ •• Oollege}. 

Co.p:,:te meome, 3,7001. 47 (out of 18Ii) 11 houts Hord1y any at all. Models of meehan!. 
luon feesJ about cal powen, eel ... 

4,3001. Scbool Exbi. t.al ,lobe, tel .. 
h,tlDlIlI, 2001. IOOpe. 

, 
, 

. . 

'l'l 

" . 

"'IInlitechapet, :r.elllBll 8t .. z. 

* Income 0 .ee below 40 3 hours. Prizes are !!Iven at Yea. ~ 

lIndar 'c Remarka..n the MldlJ1JDllDlll' 
No Exlub.faons. a:ammatlODa 

Smence teaclung has 
BV""1 eJlCOUllIg'" 
ment 

No Ezlu'bltaon •• 

I 
UO_OUTIL _a. 

Gross moome about 40 30 One Ezhtl)ltlon of No ~, one 
2,8001 For Natural Phi- DOl, """fined to eontempla • Some 

Income of total number losopby, lit. ~=C =t~c::.~ of Masters from "Income of Foundation," 
1,2101 Ezlulnfaons, three of DOl , one of 601 1lIlllIeIbateI7· 
One of these confined to pupil dJatJngwslung 
bunself m Pbyewal 8cIenCe. 
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CIaIII... Mathsmall... SOlence. I I Natural 

1--1-

1

--+-
1 

--i------~I! 

Nit d.vislOn 18 made of the salary for This IS a free school governed by an old nsel .. a acheme. ao long as thIS ,In-
any apelllllJ 8ub,]ect. cumbrance remlWl8 nothIng c&Il be done. The mcome IS from land. and. 

.. pable of augmentatIon. Under a new scheme. WIth cap.tatIon f .... the 
school would do useful work Twenty-three yearr/ expenence l18a con
vmced me that theft •• matructIon 18 not valued by the p .... nts. and 18 

Cannot be stated .ep"'I' 
rately. 

NIl. 

a p081tIve block to any unproved course 
CRAS. CHA"'BBRS. , 

I 
i 

i , 
400/. per annum 18 .11 pwd for teaehtng. The Head Master has endeavoured to make Ch8Dllstry a part of the regol.. : 

sohool teaehmg for aU hays whose frIends WIshed them to learn Th .... , 
_ have been V8r7 few. only those lookIng to MatrIculation at the Umver

Blty of London for a. medIcaJ. career. There IS no endowment for a 
teacher, and he has always had to pay more to • c lecturer than he.... , 
CeIved, add to thIS. the lecturer has always felt the want of a laboratory. 
Under these _ncea. the Head Master genera1ly suggeots that 
students of th18 ch18s should go to London for lectures out of school 
hours, where tho best lecturers and appltances are to he obtOllled lle 
generally finds those suoceed beet who fimsh th8Ir scbool caur •• .first. 

J.D DYNE,DD. 
5 July 1871. Head Master. 

Dlvmlty. 
C1asal8ll. 
H.story, 

~'::'f.':,ihy, 
Laoguages 
WIth Eng
hsh,a,4001 

900/. An extract from the regulatIons .. nt for approval to the Sp8Cl&1 ComlIllS
..onera of the Publtc Schoola 10eluded 10 the Act of 1868 IS enelosed, 
whIch wtIl ahow whet .a 1OteDded. [GIven below] At pres,mt there IS 
no spacefore"tenslon There are 40 Foundat,on ScholarshIps. whIch are 
Dot called E!<hlbltlons. but perhaps would be 10tended to b. 10cluded 
under that head In the column above. The Mathem.tleal Masters teach 
Practical Mechem.. and Astronomy, whIch are the only brancheo of 
N .tural SCIence at present attempted 1'he ClassICal Masters teach a 
multItude of other thIngs, 88 noted above J 80 that It IS not pOSSIble to , 
fill up the three columns as pnnted; and 1,260/. of the twtIon f.es (col I) I 

is paId from the corporate moome I requeot. therefore, that the figures above gIven may not be mc1uded In a table 
as representIng what they do not In fact repreoent • 

• RBGULATIONB POR WBSTM'INSTBB SCHOOL, .BAIIBlD BY THB GOVBRNORS 
f( SchoollnstruotJon. 

or 1. The matructlon given 10 the school shallluciude ReltgIOUS teaehtng. ClasSICS. Mathema'tIcs, Natural Sczenc. (so 
, or far as practlCabl •• t p ...... t), French. or German for boya well advaneed 10 French, Engltsh, Hmory, Geography, i 

:: :::~ ~~;:v:.ili':::: !,:::~t"~::=~~:~Y!::'~g~,!=ts.;;~!,:~ ::~"'1 ::!bi.~:~d:!tI:I! ' 
fI SPBCUtJ. case. 

or 2. Further arrangements shall he made for teachIng Natural Science when addItIonal space may become aV&Ilable 
.. 3. The representatIon of a LatIn Play by the Scholars of the FoundatIon at ChrIStmas shall cantmue as heretofore. 

, ft Number, PonhOfts tmd Payment oj Masttn's 4 

.. 1. The numher of Maaters shall he 80 reRUlated tb"t there may b. not I ... than one Classical'or General Fonn 
.. Master for every 30 boys. and one MathematIcal or Natural Smenee Master for every 75 bo;ta. All such Assmaut 
.. Masters shall be on the regular staff of the school, and shall devote (If reqwred) thatr whole tIme to Its s_ 
or Masteto shall also he appoIDted for Drawmj{ and Muslo, and for Modern Languages, so far as may he reqUIred for 
f. eftiolent InatruotlOn m such 8uhJeote, beyond what the aforeBwd Assl8tant Maaters are competent to undertake JJ 

[See also addItIonal Reports In Refit .. to Ssoretary's Letters of 22nd July 1870, and the 27th September 1872. 
-AppendIX III" pp. 94, and 130. 31] CHA. B SCOTT. Head Master. 

- I - i I - /. Tlus school IS endowed 10 the followlOg manner '-A certaIn proportIon of _ I the salan .. of the Masters, as well as the keep10g up of the establtsh-
1-----''---,.-''------' ment, 18 paId out of the surplus mcome of the WhItechapel p&rl8h estates 

Arrangements are now made to give .notrnctIon 10 all th. c1asees of the Upper School We have a good supply 
of instruments for Chemistry. ElectrlOlty, MagnetIsm. LIght, and Heat. The Trustees are ""ceedmgly hberal In 
thl. way I I have ouly. to state what I want, as far as fund. go I am supphed 'fa encourage further study 10 
Natural SOlenee, the Trustees hav. allowed th. old scholara to found. a LIhrary and Sclentlfio instItutIon I enclo .. 
you a COPT of the rules Th. lectures. all by old pupilio, are .ohd and good SClenos 10 the c1asees stands on the 
Bam. footing as LatIn. Math8IllatIcs. and Modern Languageo, I. •• an equal number of marks are gIven to each 
S •• enelosed pap .... I I CHABLBS JUDD. Head Master. 

Great dURoulty to obmn .. Master who Th. Head Master teaehes hoth MathematIcs and Cl&S8lcs, and ..... v .. 2001 
knows anytbtnj{ ahout teachmg SClenoe per annum from .choo! endowment , 
A good practIcal man would he very The Asslstant Master for Clas810s ..... - lSOl. chtto I 
ex .. F..""bh.d.":,:n~en employed at a amgle 1'he Asalstant Master for Mathemwca .....,hea alac JUOlor Clas81C8 and 

- h Natural Phtloecphy. and ..... vea 1501. chtto 

I I C M ROBRR,.., B D., Head Maslell, 
, Jul~ 6th. 1871. Lat. scholar of St: John'. Coli., Comhndge. I 

347a4. Gg 
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Net Annual Value of !'Imnbar 0' Scho1ara 
~N_' moome and EzlubltlOllJl. Science. 

w::~~'-I'--
- -

Abont290/. ;None. 

TIl_II. 

No Exln111laoDB. TluaI8 None. 
a DllXed ch .... ty; abont 
2301 18 spent on the 
school 

'11' ............ _ 

About 2601 ; JlO Exhiln· None. 
laorlS. 

-

WOaTBA1liU'Tow • . w __ • 

360/. 36 

OIID4Ie. 

Grocers' ComE:a.ny» I None 
.10571 10 •• 0d Parente' Postponed till. it be 
entrance and echool seen what the Cow. 
f .... 2101 13. Od. Ex· IDISs\oners will do. 
h.b.tlOne.75/. , 

, , 

I 

XOaTJl1nlUl_LAJI'D • 

... ,.40D Bridge, ID the .arlab. ofWar4ea. 

:About 9001. (No ExIn. None. 4 

Intlona.) 

• ~G __ • 

Bllllt: aet:r'ord. 

Value of JJlCOlll8 about 
5001.; ExlubltlOn.Jlone. 

0_0aD. 

None. 

~al"" CloU ....... ozt_ 

SlIvermedal,nJueU. ~o.... 13 

- - -
Bo1Jt8 of IxmtraCtlon Wha\.:::re' uoIgned WhetborlllY 
perW~ODby tot Science m ~":. ... ::~:: ammatloD for 

. 1 EzluInUOJII. ~.btlioleD ... : 
- - - - , 

I 
I . 

\ - , .- - . 
I , 
, 

,. 
,; ~ I, - : - None. i 

I 

i 
I 

, 

None. - Non.. and none ob-
tamable m the town. 

One. ~o Exbibitio~ , None. 

t31. None. ~None. 

About 30 in other Th .... are no Eshiln- -
Bllh:Jecta, but none tlona. 
m Natumi SOlence • 

29 • None. 

Masters give 14hoare, Our stnnulu. 18 A obelmeal Jaoo. 
boyBhave .... U.f 11'- by Unrver. 1oI7,lDdmehaulcal 

Ilty 8cho1ara1upe. room. 

I· 
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J! I. d , J! •• d.' J! •• d. • 1401 _ - By the deed of endowment proVlSlOD '" made for the free ID8truotton of 40 
boys IJl RebglOn and CJasSICS by a M_ and usher No ueber has been 

appomted for lIl&l1y yea.rs by the Trustees. aDd the M_ has beeD allowed to rscelve a capItation f •• of 81 1B the 
.... of eIlCh boy leermng Mathemath1Cs. Anthme1ilo, Writing. lbstory. aDd G.ography. Th. Master's &Dnl1&! 
stipend from the moome , •• 401. Th. ourplns has beeD allowed to accumulate for lIl&l1y years 

Flow f ... and endowment 
about 1.1301. 

Nil. 

, THos DRY. Master 

Th. Income 18 expended m teachmg Engbah and tho ClasS108 wilen 
• reqUJl'Od There .. no s.parate amount spent OD each. 

Two mastero ,-
ALPRBD FO"WLBR SMITH. M A .• Cantab. Head Master. 1301. 
John Henry, Gat64. M C.P •• Usher. 1001 

It IB iIIll'olBlbl. to make a separate return for ClasSIcal and Mathematical 
teaching. I conSIder the absence of mstruet10n m Natural SCI.nce a 
great defect m. our system. but 1 trnst that when we .... settled m our 
permanent bwldmgs we shall .-upply tbm want. Thera .. no encouroge

ment for boys to learn CheDll8try. as thera IS no laboratory. Our .,te proVld .. ampl. room for bwldmg one 
Ddlioult1eo mult be expected on """,,unt of the obet.ruet1ve opmt of on. or two of the older Traote ... and the 
dJ.!atonn ... and cnrcumlooutlon of the Chanty CommISSIOners. ' 

School Hon ••• Groot Yannonth. 1 July 1~71. JOHN JAMBS RAVBN. B.D .• ~ead Master. 

, ,I 
No ssparate Master •• 

5751. 4101 
Pronoh and German. 1001. 

I 

I am very annous to mtroduce the teaobmg of N .. turaI Smenoo more 
largely mto the school;, but there are no funds for apparatns. or, for .. 
spOO1al master. I 
I • I W. H KBBLING. M.A ... Head Master. 

* B';;d .. tho above .-urn. tho Campan;!' pmd m 1870 for rap";' of sohool 
houoe and ID&Bter'. reBldence. retamiDg the bills and receipts, 1 cannot. 
therefore, m.ntloD the amount. Thsy also Fd 1151 50 6el. for rates aDd 
tax ... sohool fuel. an.kat club and athletio sports. do exammers' fees 

and book pri.... Except the OrlgmAl 411. 4 •• Od. and the 2101 13 •• 011 paid by parenta for mstruet10n m 
Greek and Latin. Mathematlos. French. GerIIl&l1. and the u.-ual Engheh oou .... V18 • Geosraphy. HIStory. RehglOns 
Knowledge. &0 • all oth.r payments. I am mformed. are voluntary gd'ta on tho part of the Company. and may b. 
WIthdrawn by them at .. ny tune. • 

t Inolu<1n>8 rather more than on. hour on Sunday mommgs for SCl'lJltural teaclung. bB1Dg optional with day' boys. 
l Eotimstes and a p!&n w.re forwarded to GIOOOrs' Hall Apnl 1870. for pullm,g down old bulldmgs attached to the 

master. romdon ..... nd ..eatmg SClen .. olass-fooma ... laboratory, museum. &c. but"WerO laId asld. till It should be 
880D how tho COD1lDllBlon.rs propo .. to dcal WIth tho endowments. Th ... can b. no doubt as to the1l' urgent 
need and IDlportanoo. • • 

J. F. STANSBURY, D.D. Head Master. 

275 0 0 Nothmg u
pendedun
der tlus 

I 
nmn. About 3501 ... pmd . 
for teaclwur In the &11-
bah Sohools. Arlthmetio 
bBlDg one of the .-ubJects 
taugM. 

Head Master'. • 
stipend - - J!160 

Second do. - 100 
French and German 100 

Th. foundation .. twofold -
t. A "Grammar Sohool" With ( .. t p .... nt) one foundationer and tho 

Head Master's boarders; and 
n. An "Enghsh School" Dumerously attend.d. and nothmg ddl'enng 

from an ordmary National o. Elem.ntary School. tho oh!ldrsD 
Ioavmg at an early ago (SOlDO oven at 10 ,.ears old) to go to work 

\ VI. L PBNDBBIID 

It wonld be very d ...... bIo that Natnral SClen .. be taught m tbm sohooL 
The proaent Head Master (only recently appomted) IS very I1DX1OUS to 
form .. alass fur th .. subJoot. and hopes tliat attentloD may b. drawn to It 
wben tho ComIDllB1oners roorgamse the 10hoo1; and ili. sooner thIS IS 

,done the botter fur the "'_ of all partI... • 
F. R. PBNTRIIA'rH. M.A •• Head Master. 

1.000 0 CIt 250 0 0 113 0 0 • The only endowment. pract".IIy ... ID buildmgs. which..., excellent. 
1----,;..;..---------1 t Boy. often attend UlUVennty lectures; Ut ... ..., __ pmd for 

t If the boardmg prollt be /!Iven. ploaso at least double the CIas81cal 
'l'un. II /!IVOD to Apphed M.Uteznatwa, not here aooounted for. and Dra~ .. taught to about l~. 

Jul,. 6, 1871. , (Sl(!11ed) R. H. HILL, D.C L •• Head Master. 

- 1 _ I - Thore .. DO rognlor instruckon In Natnral Soienoo. Lectureo.;., ...... I Blonally /!Inn. IIId the boY' .... ncouraged m an,. darts thsy may 
make voIunt&r!l,.; bot as the achool » mnaIl and Utero .. DQ.labora~ 

or other .. ul. It 18 not thought adVl8ahl. to fntter .. _,. film. on what wonld be only learmng 8mence b)' mto. No 
separate luma are devoted to teachmg chatlnat subJects ClasB1os. MathomaItl .... EDgheb. & ... bemg all mcluded In 
Ute regular achool routme. 

,WK. S. WOOD, D.D •• Head Master. 

GglJ 
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Net Annual Val •• of NllDlber of Soholan Hoon of Iusttnction ... .:::r,o ........ l ......... learnUlll Natutal perW~_bJ 10 If Sclenoe m Lebora~tb .. lnoome and EslnbltlODB. Sclence. Exammabon tbr AJdJo tbr oal . khibill..... Teaohmg In Sol ...... 

a'IITL&JnII-o:o>d. 

VpplDglIam. 

Sums spent ill the Trust • SIl( pupils ,n Chem,... P>:om three to Ill( None. A.maIl mUl8\lm let 
Head Malter • 1ir1. boun. up by me. 

salary - .£150 0 
tisher's do. M 129 0 
ExhibitIons · 420 0 
Library · 5 0 
Pnzes · 7 10 ---, £702 10 

..-....=-
Repaira, a. small Bum 
Between 7001 and 8001 , 

spent on the founda-
tIon 

B~ •• 
hdlo .... 

Th .... Exlnbl1aons of 501. - - - -esch. 

Xewport. 

- 14 2 None. None. 

I . 
08weBtI7. 

One Exlnbl1aon - - - -
WelD. 

01'088 Income, 2401 - -, - -Two Exhlblttons to 
Ch, ... t Church, Oxford, 
9£ 601 each 

, 

WbltobDl'cll. 

Gro~. IDcome, 5071 None. - - -No Exlnbltlons 
\ 

aoaDlltSB'r. 

Bratoa. 

4201 14 33 Exlnbmons giVeD for Small appuatwo. Two ExlnbltioDl at 301 , genersl or epecoal 
tenable fur three " ...... mertL 

DmlIul_. 
Abnut8601. 50 Il NODI. SmsU.. . 

-. 
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CIum... \ M!.them&UCS\ 
Natural 
SC1eD06. 

BIowIxa. 

J? ", tl. J? 8. tl. 
CIa.s1lCS and Mathemotlcs are taught- as regular school work throughout the 

achools, there.s no sepata.te fee for tmtton yet, and If there were, It would 
not f .... ly represent the matter, for reasons too long to be stated here 
The ternlB for everytlnng are 701 per annum, tins covers the board1Og 
fees and tuItion 10 ClassIC8 and Mathemattcs Besld .. thIB, about 5001 : 
per &lmUID .. reoeIved ... payment for extra mathematICal teachmg, and l 
about 60/. for the Cheml8try lessons. 

The Foundatton gIves towards the educatton&! experl8es for the Ichool • 
2821 10. per annum, and one house The whot. of the school system IB : 
earned on on a baoIB estabhshed by me smce tp.e year 1853, at my own 
mk orIgInally, and 11, .. far 88 It go ... seJf-supportmg. The Foundation, 
prsettcally, does notlnng for .t Some y.... ago I made great efforts to 
eat on foot voluntary .laos .. 10 N .. tur&! SCIence on the s&IDe footlD!! .. 

:"ulJh~PP!fh.:~ 32O"t'.::t:t,:~h:I;ch.:~0::w SUccesl, no boys : 
EDWARD THBING. 1 

I 
_ - We have no data from which to furmoh replIes to these question., but are f 

happ'y to furmoh such informatton .. we have applIcable to the matter. I 
The mcome of the school h .. VBl'Ied With .ts reqwrements, bemg part of 

a genemlmoome avadable to m&Oy obantles, of winch tbe school 18 on.. The Exlnb.tlons are three m number, I 
tenable for three years, of 501 annual value. The holders may matriculate at Oxford, Cambndge, or Durham There 
are no famhtles for teaclnng Natur&! Smence, In the way of labora.tory or appozatus It has never been contemplated 
m P.""!'ous sohemes for the school, and could onll now be taught by the suppress.on of sometlnog already pre- i 
.... bed. We cannot tollm what proportions the mcome would be mVlB.ble under the last three heads, as every I 
pUl'll I\oes through the .ame course of CIa.sOlCS, Mathemattcs, and Engl18h, all of winch are taught, and a f.e p&ld 
whiob Includes these mbJects TIns annn&! fes 18 31., p&ld b&!f-yearly 

W,LL C. SPARR?W, LL D , Head Master. 

190 0 0 80 0 0 

, -

1 have only recently been ap]>omted Head Maoter of Newport Grammar 
School It 11 a Bobool of large endowment, some 1,5001 a year At 
present there are about 90 sobolars. No SClOnce wao taught when I went 
there in Janu8l')' laot. At present the lirst cI .... , 14 boys, do Nator .. t 
Phdooophy. Next b&!f year I hope to have 3() dOlOg.t The .. II no 
laboratory, and all the teach10g has to be done solely by book 

J. COLLINI, Head Master 
I 

There •• no 1Ootrnetton 10 Natural Smence at tins school, and only one 
Exlnbltton (lately estabhshed), for ClasSICS and MathematIcs. The boys 
ore mostly yOWlg , 

AMBROS. SHORT, M.A , Head Master. 

Natoral Science not taught. There are two WVlB.ons of the school, Upper 
and Lower, .n the first, CIa.sBlCS clne1ly taught, but five boys learn 
Euohd In the second, an Eugiish education Duly given, and that of a 
very meagre d ..... pttoD, so that boys very 8eldom pass from the Lower to 
the Upper School I &lD 1lIl&ble to sto.te the net &llnn&! mcome I the 
gros. '" about 240L The sobool shares 10 the Careawell Ch ..... ty, and 
has two Exlnb.tlons from that louree to Ohmt Church, Oxford. Value, 
601. per annum eaob 

W ... BOUJ.TON, Head Master 

There 11 no m8truetton in Natur&! SClenee at present 10 the W1ntchuroh 
Sehool, OC088lonally, 10 paotye1>H, m.truction hao been gIven m Botany 
As all the M ... ter8, except the French M ... ter, take .. part m the goner&! 
teachmg of the achool, I co.nnot ""1 how much 11 expended 10 teaclnng 

• Class.cs, Mathemattcs, &e, aeparstely. 
• J R. P ....... , M.A., Head Master of the 

W1ntchurch Grammar Sobool 

80 0 0 It 11 IDlpOBOlble to answer the questlons directly. Our otslI' conOlOts of three 
-auotee (Oxford and Cambndge), an A R A. for Drawmg, and a 
NOBle Maoter. Cheml8try .. taught by the Second Maeter, who &!ac 
teaob .. Mathemafilce, he bamg • Wrangler and FlrIIt CIa.s1 m Chemmry 
at Oxford Loo&!o. _ 

Does the questton «Hours of Instrnetton " .allude only to NatnnJ. SCIence t 
If so, the IIIl8WOl' should be three houro. 

A. D GILL, M.A. (Head M ... ter). 

As the !baton, mcluding myself, teaoh 
dUl'erent bnmob .. of matructton,.t 18 
llDpoII8lble to apecnI'y the IIIIlOWlt u
pended on each mbJect. 

G. T. GOWRlNo, M.A., 
HeadM .... 

Gg3 
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-

~et Almual Value of 
Num1MO, of Scbolars H ..... of IDaIraetwn What .!:!fbt aamgu08. Whethor &11)' 

I~N_ p .. Weekl!l .... by to N 8cnencem x...bora~oth .. Iucome aud ExlnblliODB Science. Masten. .hammatloafar AulJ for tical . kiubitlODl. TMOhmg ill S"' ..... 

B01rl'BAXP'&'O •• 

• 00000oaGl. 
" .... Non .. - - - -

" 
a'.1'..-o-. 

Bugeley. • 
No Exlublttoll.!. 225! 12 4 - No. 
, HeadMaster; 701, +5O! . 

Second Master from 
, Head Master. . 

, 'WablllL 
i Grail, about 1,1001 None. 3Oho1ll'l. - -

I, -

I 
, 

BVJiTOJIB. 

BIU'J'St. adm_d'. (.r .......... a"'ool) . 
About 5901,,* 0' "hich 22 Half an hoUl'. CO'DJIta to • tr!fiinlt Non .. -

Ezlub.tIons take 2201- , extent along WIth 
Mathomatwfl. , 

. , 

I 

lip ........ . " 
109!., whtoh I. absorbed l~ 2 NIL I At cellt DODe, Imt 

.m P"[b.out of rent of , I ~:':':.l=~ schoo bwldmga. 
ExlubltlOll.!, 1471., buildmgs being 

erected. 

'Woodbl'l4ge. 
, 

About 4001 18 2 No &hilnttoll.!:yet. I No. 
I 

0 -. -
I 'II __ 'lI'. I , 

CIroFdOD. 
, 

None. - - -- - -- - I , I 

I , , 
aoaU ........ (at. "91oar· •• __ a"'ool). I . -

1 
- - , --

'~ 
! , 'I 

a1JBBBZ. 
I 
I -t:ID8. C---). , 
I - - ~. - -

I &0_ 

- - - I None. No. , 
-

, " 
: , 
, 
I - -- - - -

I .- - ~ -~- -
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~ ,. d. ~,. d. ;£ •• d. 

.. 
225 70 60 

6601. for both ouhjocta. 

275 0 0 Nil 

The same Maaters ore em-
ployed m teachmg both -
th .. ~ subJects, ao tbet 
there 10 no po881bility of 

~:d~tm4h: OOH!d'8IlM~h:'!: 
Muter teooh .. the htUe amount of 
Natum1 Smenoe which 18 undertaken. 

It is drlIIoult to ~r th ... 'I.uestlOI1l, 
a. we h~ve no opeclal Muter fur the 
teachmg of Natum1 SOlen ... 

W,LLIAM TATB, M.A., LL.D., 
Head Muter. 

Nil. 

The aohoo1 .. at present In a tranmtron state, penchng its recol1lfimotton. 
A. RllSSWU1IH, Head Muter , 

As yet Natum1 Smenoe .. represented by elementary works on Astronomy 
and Ch8!l11Btry. 

For thelaat year, and for the suooeedmg one (perbeps oertamly),601 out 
of the Head Master's salary has been, and will be, p&1d to a Third Master, 
who teach .. C!asa,ca and Matbematlca. 

(Rev) EDWARD ROGE"S PITMAN, M.A., ~846, 
Cbnst>o Coil , Cambndge, 

Edltor of "lp1ngema In Taum)' 181i7. 

Some years ago there waa a ChemIStry c1 .. o, for .. bme It 1I0umbed, but ... 
the subject was opt.onal tbe numbers fell 011', and tbe claoB was m.con
tlnued. The boys then p&ld 10. each alear fur ~tlOn In CheIDIstry, 
and tbe Governo .. of tbe ocbool allowe an addttlonal salery to the 
teacher of 21. Under the new scheme, It 18 proposed to make one of tbe 
N.tIlral SCIences not optlOflal but OO11/fJfd8ory , 

Walaall, July 3, 1571. A. C. IRVINE, Head Master • 

. 
• From Report of ComID1SBlonero, p. 146. 
Half an hour per week .. devoted to the fourth and flftb Forms by the Head 

Maater In teaclung the general pnnciplea of Natural PluJosophr, and 
expl&lDlDgthe mechamcal powero and orchnary Instrnroenta and macbm ... 
DUferent Mutero take upper and lower work m dllI'erent BubJocta, so that 
It 18 utterly Im~osslble to eiaaoUy the anlount expended In drlFerent 
branoh .. of teoobmg There .. no po.adllhty of apport>omng the sums 
p&1d by the endowment for Classlca, Mathematics, and Enghsh 
aeparately. 

A H. WBATI'~W, M.A, Head Master. 

A scheme will be shortly submitted by the Trustees to the Chanty Com
mlBOlonero for appropnatmg .. oonalderable sum to the "a .. of the ochool, 
and It is probable tbet aome portIon will be devoted, proVIded the apphc ... 
tlon be successful, to the promotton of N .. tural SOlenoe teacInng. The 
funds of the achool at p ... ent are msuJliment to proVld~ adequate salanes 
for the OXlBtmg Maaters. 
I H. HOLDBII', LL D., Head Master. 

The WJntgrl't Mlddle·cla .. School was opened on the 4tll of May 1871, and 
at present Smenoe I. not taught m It It IS hoped that In the oonroe of 
the next year Il1Ifimctton m lome branch .. ot Natural Smenoe IJIBy be 
given. 

July 8rd, 1871 
RoBaRT BRODI., M A , Oxon, 

Head Muter. 

The mstrnot.on given ID tins .. hool 18 pnrely elementary, and... RO lime .. 
, devoted to tho study of the Smenoea. 

, R,osn. Hllll!. 

Natural Smenoe 18 not taught ID tbe ahove schooL 
JOHN BANKS, Master, 

The Head ¥asterslup of tina school 18 at Pl'OlODt vacant The Trusteeo of 
the school .... tbe Moraon' Company of LQndon 1 do not know tho 
net annual Income. It was founded for 60 poorcluldren, and the Trustees 
added 20 In 1857 I the tota180 ore chosen by tho local Governora from the 
poo1', and ...... ve th .... ednea1i1on entirely free ef any charge. There .... 
no 1Wullltlons a.ttached to the chanty. The presen\ scho1anr_ of that 
elaas of bt'e !bund m the upper elaasea of national schoola. 
July3rd, 1871. • RD. Clu.oo,Usher), ActIng Jdaster. 

- .. Gg ~ 
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: 

Net Annual '\"alue ot 
Income and Exlub''' ..... 

( 

Nwnber of SehDIaft 
I ....... IDS Natural 

S"",ooe. 

13 

Coveatl'J' (Ba"lake). 

Not kDOWtI offiCUloUy. 

I. 

-

StaoaVor4-oa-AVOa. 

310/. -
. 

Baneta Coldl1e14. 

About 8801. - 31 
No E:dublbona 

W_ck. 

SalMi .. for fODr Muters, No ,natructJon 1D 

400/. Natural Smenee. 
Capttabon feee, ..bont 

1401 
Three Exlub.bons, 1951, 

ti5l. each 

-wBSTMO_LAXD. 

Apple"),. 

2301 No Natuml Science 
taught 

'WDoTS. 

MarlbOJ'Ougfl. 

Net annual Income of 42 
school about 1901 

No ExlulntaollJ held lD 
the schooJ. 

TIle elOlle, Sall8i1nu7-
7121 net, includmg c1oth- None at pl'e8eDt. 

'ngand boMdmgof boya 
6Dd F"""nmB. 

~-J)"dlq. 

Two Exhl~bons of 30/. 
each. \ 

\ 
\ 

" \ 

H01I1'lI of Instruction 
per Weel'lp_ by 

Mallen. 

About 6. 

-

81 

From 2 to 4 hours 
per week. 

-

-

... 

-

About three hours to 
Botany or NatlU'8J 
SD1ence~ 

A lectJlN 'of ODe 

hour's d"",twn. 

What Weight IIIlIiped 
to Naturalilolen •• 111 

Ex8ll1UlllUOll for 
Eshib,u .... ' 

It baJ&nc .. Greek for 
old.. boys, and 
counte equally WJt.it 
It. 

-

None. 

There are no Exlu-
b.bonB. 

-

-

No Exlu'b.tion •• 

metberA'! 
Labo ... to"! or other 

A,d. Ibr Pra.~oaI 
Toooiung III &" ...... 

Mapa at J, .... IIt. 
FQl'III&t\on allll&U 
mllltUlllUl Pl'OII ..... 

-

None. 

There"". allth.n .... • 
....,. app""'tua and 
cbeuuca.ls. &0., for 
exporunente. 

. 
-

-

Non •• 
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C1 ... IC8 , 'I Matheman .. ·1 

*-

Natural 
limen ... 

l'f;:olJ., J V ( 

A fortnIghtly conroe of leotu,re", )1>1. )ecturer", inVIted by Head Mast.r, I 
dehvered last autmnn 

* It I. unpOO81ble to gIve even an approsnnate estimate, ... at preoent the 
Head Master alone takeo the Natural SCIence, and receIve. no ope .. al 
payment for It The Truetee" .. far ao they hove the power, expend So 
.mall awn on neceoeory apparatus at the ouggettJon of the Head Maoter 
A. the ochool had been at a low ebb before and at the appoIntment of 
the preaent Head Master, and IB only lust reoovenng Ito number, the 
teachm, of Smence 18 n .... oanly only In embryo, but It IB mtended to 
extend It by degr ..... opportuwty offers , 

(SlgIled) SMITH W. CHU .. CHILL, 14,4", Head M,\"~er. 

I hayS myself taught the elements of Geology lmd Phystology, but the.e 
eubjects do not form part of the school routme. 

F. W. HU..BB .. STONB, A.K.C., Head Master. 

The only Masters pl'OVlded by the Foundstlon are .. Head and Second 
1------1---_-1. ____ -1 Master, who are responBlble for the Clas9lcaJ, MathematlcaJ, and Engboh 

work of the ochool. The present Head Master has obtamed also the 
assi,tance of French and Engboh Masters. The Head Master IB oou81b1e of the, value of Natural SCIence, and hao 
made ,evera! ell'oris to JDtroduce the study of It JDto the ochool AB, however, the only per.ons quaWied to teach 
It are hllUSelf and the Second Master, and they cannot multiply themee1vC8 at pl .... ure, but httle time can be 
devoled to the otudy<. It reqUll'08 conBlderable tune and a competent etafI' to m&JDtaJn Clas91os, Mathemattcs, and 
Engbah ID an effiCIent state. I I ',,1 t '"'A/I .> ~ • ~ 11 'l--'; ~ 

, H ..... ,PP,TH EVANS, M.A., Head Master. 

*-

I ".-,' , 
40 0 fJ I*It'l. impo.Blble to determine the amount spent separately on teachmg 

Clas .... or Mathematt .. , bacause all the Muter. teach both branches of 

Cannot be otatsd under opeotll. head •• 
• SolarlOO of_lotants about 3501, bool,oo 
board and 10dglDg. , -

. '" 

rduoatlon. 
ALBE .. T SMITH, M.A., Hood Muter. 

,hJO:.(l 'j' 

":t ,I 1 t"l i ' ~. 

C. THRBLI<BLD, M.A., Head Muter. 

For .. vera! yearo olasoeo have been matruoted and Jll'l.ZOO gIven fQ! advanco 
m Nat1ll'lil Smenoe, and the fonnatlon of botawcaJ collections, &0, baa 
bsen encouraged a. much 80 pOI .. blo " , , 

Owmg, however, to the olaso frOm wluob the majonty' of the pupils 'ciome 
belllg unWIibng to meur addItional expense, and other reaoons, we hove 
not m de muoh progreso In our httle muoeum. The great drawbaek 
under wlnoh we are now ouffermg IB the utter uncertaJaty ... to the future 
of the ochool. W 0 can mour no expense whIle we are m Igno ..... oe of 
what the aohoollB to be, ciaooIcaJ or modern, firot or .... nd grade. 

F. H. BOND, M.A., M&Bter. 

It II l'robable that ere l~ an alteration m the t'eaebmg otaff will be made, 
which will allow of the Introduction of elementary Natural Smenoe. 

EDJlUND DOWLAND. M.A., M&Bter. 
July 6th, 1871 

We have no !alloatory For ono hour per week • 1ecture I. given 01> 
Natnral SClenoe to two c1 ...... conoIBtlng of about 24 boyo botwemJ them 
,'fbIO takoo plaoe on _h Thurods1 from 1015 to 11.16 a.m. W", attach 
equal weIght to Natural Smonce .. to Cl898100 or Mathemattco. We 
luive two Exlnbltlons of 301 per annum each for scho1aro gomg to O:dord 
or Combndge I but only ono baa 1et been held, 00 there baa been no 
competitIon for them 

RoBT H .. RPBR, M.A. Head Malter. 

lIb 
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Net ADnuaI Value of 
Income and IWulntlO .... 

Number of 8cholan 
l-mugN_ 

• Set ..... 

What Weight BAlgned 
10 N_ S .. oo .. ill 

BDIIIID&IIoa lb. 
1Wu_ 

" I No Exhillltiona. 

, " 
, , 

, I !J I ( ~ '''' 

1.' 
, ~tF 

I , 

!. f f 

I 1 ~f i I 
II> I 

{f, ,r'f ,III ..- t ,.J \v I). (hI ') "'JL(~ lIf lid ~I')ff fJ..! ~HH{ 1 
''''''1, It/I it 1.HJ I !.Ii,j til t.( u't, l lo~.)11 "'.> i{1I 

'1 J \' 1":1f .j 

\'(1 ~ .» e I I f.) I !n I ~rI ~ ,l{ h ilJ r(Y' l l'nt>llltf tHi(' !'~! 
I, " Ii') *~ t~ I~.J ) ..,.:1.. ,l .j , t 

.toarbrld .... \ I I t 'If' ! Jlt ' I ( 

One~~t;~IRno~t(~;: ','1,1~::/ J3~~~,:I;. : .. / 
, " I lJI < I 

" . 
,-;w:~~.t.I'.(~~ ~I'e. ~ ~OIl.OI" 

- From 20 to 30. I About 1. 

I~one. 

'. ll~~. lll) )1}~11'1 WI!!I! :tr'tf rH,1 H,~ '''It.n1..>,,(l Qi ,\L _", I J 1f ,I} l' 

,I ,I, ill J I ~. > y, ,'I 

I' If , t fl I' i (I I fif'< I If 

W'oJ"outer (Wor.,..Ie .. Oatll841' ..... 8011001). 

Tb... 18 DO Bep_to en· All the.oiules above I One hour a week to 
I dowment. Tbres of the the lowest learn .... h class. 

Mastets are paul b)' the N .. tora\ Smence; 
Deao 8nd Ch8pt8t • "bout 80 hoya on 

2001., 1501. and 1001. re- an avenge. • 
~~r ~--------~-----------I 

, TIl ... are 40 Kmg's Scholars, who """"ve a free education for four ,....... 
and 21. 13.. 44 .... h ,.....17 Tb ... 18 DO _ charge for teaclnng, ex. 
oept an optlonal one Of 21 for ModetD Languages and DmWlDg 

Wolverl..,. (&llllle ........ de.). • 
_ • ~"'~4 Lmll .J' lIi ,<LI'lx-!!!'"T • I 

'll'OSK. 
, '~I"." ""'hlll ~(A L," .. t la IT)"'» Fr If ,..')rt~ .. f\ "'11"'1 !~"~1'" 

InCom~,kblu&ng\V60tersi m If! J,,~'i '"'~ ~ ;':! bll~ '~JJ ~J ,~,rr ','7~,:, Ne BsIdbitloDt 
4501 (net).; )rJo ",.,! Iii "11 f' l [/'1" W 1: ) _I , ,r ~1~) 0 I 

1', I I' rr r n ! (1 I, It.. .~ I' Jq " ten "II hf" II HI' " ! , • \ )1 

I if'~~l "HI> ,r ,'"I, I I 'J"h) " i'I" 5_ "'I ,J 1111 .. h fl1: t~}i 

"Gt"~ • .iJ' I'"~ ',H",} Il,lIl" Irlj~H'~ j')l'''''"!' 

l'Abwtl.1oot ~('~ ,/ ,"1;1 );~';'I:~I:~;~171~" .. tI : ' .. JJ"/;~'f' 
[S .. .A.p~e}ldu:.l'.244·l, , 

I... 1\" "".J{fl£l, 
'r~ ~ (11 ,i 

~hl I t 

~l J'I Ii In ':' It! III <il; i.t,'" .... l·!f' foAl t ~ 1f 

J'I lit 'II !"iok.'j ,ll Jfit Iv'" [J~ 1 I ..; Ju' \ 

• n Ie..,,! ) Ji 
"I 1)\', 

11 I ~f 'HHld );1';·4 'f"'tn.JuH,If'i ('<'1 TIFn J tt 

__ "I" 
" ; 700( '~ l;r,~ 
No &Inl>i"""" 

.'1 

l: 1/1 ~-' .. I I • j}'f r "f J) • J ! t 

,j 'I I I ' 11 \~ r ; 'At l ! l 
) t I %' I;, ~, ' fl • f ",I )8 J"'!l 

'I~I ... ,It (1'J'J'-r'1111"11 

• j' .' 

None .. "" 

Sud .. ble .bemicale 
I ~tua are 

Small Geologtaal 
mUl8UlJl, 

No laboratory Text 
bookl~diagmm. 

'No. 



~. 

AHo""" BUlJlIDlJD III Tlu._ " ,I r 

I __ C_~ __ ~ __ ±=Ma=~='~~~=dI=,=:.=~=~=.~~~_==_==~=,======l='~=B=K'=.Y=·~· __ ~_~_~~~ ______ ~I 
... ~ 1 : -: ~ 1 JlJ :I ,,' J.lll.lJ..Jjti '\:I. "U' It'll' ~ I ~:: ".l 7: :: "" .... "". .... ....... , 

COlt of twtlon from endowmep~ far a1! ,~s.hool was m .. d.pl .... bl. statll at the VUlt of the Il!speotor on 
branches, 1701. ' behalf of the Royal ~ ... on. Cc>nsequentty the Be&<l Master ..... 

removed, a nOWf schem. ob1amed, and there are now 60 pupils, bemd .. 
the Elementarr pepar1ment. On account of b1lJldmg large schoola, 

. 
I 
I . ! 

-I 

i 
i 

. , 
\ 

" rr 

I 

I 
Cannot b. Beparated i 
No spllOl8l paym.nt atlP .. aent for teach· 

ing SOlenee. 1 

I 

! 
The BlDount expend.1 in teachmg these 

aubJeotB cannot he I exactly given, as 
most of the Maote a take oIaaa .. m 
each of them. 

funds have until now bien wantlnll' In the future any surplus WIll be 
ap~roprl&ted for proVJdmg laboratory, &. ,at ltaat as soon as the school 
18 m a state to warrant the outlay. ,Our n~ scheme proVld .. fO! In
strnotIon m elementary branch .. of SOlenee. 
! : w. WALKlOB ( r' &c ), Bead Master 

I ."1~1'~t~~ ,r'lX~ 

Till the present year, uollnstmction.Ju\s heen glven m thut school m 
Natural SOl.nee. TIwI present year .... have begun short weekly I.ctures 
in Chennstry, but WIthout laboratory or other I Blds. The School IS m a 
state of tranmtlon, there being no Bead Master, and a fresh scheme bemg 
mads. I 

LIONBL B. PBNLBY, Master pro teo. 
P S.-I am not able to IIIl up the form. I am at present the sol. Master, 

and there are under 20 boys. ' 
..t~c.( r 

~ ! t Jll 0, r r' , I I J 

I cannot IIIl up the Iaat column. beeauae the ~g of the,MaSteri 1I not 
con:fined exclUSIvely to on. branch : . • " , 

, " uWtl"J,. WBLqR, M.A., Bead M .. ter. 
I ~ ( \ I \ 

1 
Two courses of Geology m the y .... , each lastmaE;onth oz liv. weeks, and 

mcludmg four mght ieaaons per week ana pondmg lacture. m 
•• hool From four to, su: excur810na each y to teach Goology m the 
field, accompamed by ~.Id lectures glven by Ithe Master or other com· 
petent persona, I 

TIl. Bead Master 18 BlIXlOua to 0b1am aaa .. tan .. iln ~g other branches 
of Natural SOl.noe but, has not as yet been lie to procure competent 
teachmg for the BID&l1 aim. at lua duiposal. i • 

MAVBICB DAY, M.i\., Head Master. 
\ 
I 

I ! ,b/, .. "u" 
~ 4 n( I (!hl~ ~ ; I' 

Il rh .. S1'JJ i 

--I "I 1 , 
, ., 

t-, ~Ir ,1-

-I 
\ 

! 
I 

911 0 0 90 II 0 

I am the only Master, I 
r ~n I I ,_ I W.SRUTT. 

,'I "I , J .. 
• No SOlen .. Master, or ~1IOI8l houre dsvoted to. "'"' I taught m C1 .. s Book 1 

of Modern SCIence twice • week by Head M"fItBr ' 
t Income not chstnbuted 0_ separate aubjeotB. I. ' '" .' , 

(SIgned) ',fRO ...... DI)<oN B.D. 
July 19th, 11m. . . ilL , "l " t B;.i Master. ' 

1* ia impoaaible to send any naefuhnformom:;~ WIth referen .. to ~ SC~";I 
, A .chem. of work recently adopted b,Y the ,.Old of Governor. chreota 
I that matrnotIon m &nenoe should be glv.n. ~ut we .... WBltlng for the 
, actlon of the Endowed Schoola' CoJDJlllll81on, IIVho heve been 8IIgIIII'8Ii for 
I acme tIm. on a new .. beme for the schooL jEvery one will gladly help , 
;forwa:td SOlenoe teaclnpg when tho new lDheme com_t H·-m.tl. 'I " , J Snu, Head Master. 

" 

Julf 1871. ' ,- I i I "10. .fJ!!,t.. I 

", ... is no \,roVUlon for any lOIentdio ~ at thIS school, there bemg I 

I DO funds .. ther from endowment or from r-.VB1Iableforth. payment of 
a Master The Head iMaster, too, h .. no tJmI" .. he has to teach to the 

1

, upper boya Latln, cn.k, lliVlJUty, Enghsh ~ture,and Mathemsttce; 
and, to do these well, r WVlBlOD of labour WOrd be a good thmg 

Julf 4, 1871. TROKA. Co,," Master. I 

clause 29 of the Sderae pnmdee that «the principles of ChOlXUStry &lid' 
Phymool SOlen .. genemlJ.y" should be taught If m the JUdgment"" the 
Trustees they b. n.......,. to render the "fo1l1ldatlon of the most general 
,use and benetl~» • i 

Hh !? 
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Net Amlual Vatue of 
Inoomo ..,d Eslub.bODlo 

yo---..nt. 

~umb .. of Scholan 

t earnmg Nalmal 
SCIence. 

JUrkbY _,,_o~ De_ at-...II. 

245/.~6~. ~J '1-'" ' 'Ill" , ~oIn Mal'Oh 1 to No-
I r - II ',+ember 11, 32\ bou1'8 
" , n '"' Prom N.,..,..,.bl!l' 1 to 

" ' " FeImJary' 28. au 
~ ~ j!~~., I 

1(> ,,1' 

I I 

'. )/ 
I' , 

\ if, I I' 

AI "1 I HI 

Zed_. 

, 
, , 
!lii 

, " 

I" J' I, ", 

r \ _ 'l!" " I II J' ,H' 

What Weight UIIgnec1 
to Natural Soleooe in 

ExIDllDallcm to, 
kIuIn~ 

The.. 'ate 110 Exhllll-
tIona. 

Non. 

None 

Income. 1.4211. 
Exlub,tlona, 501.' 

Systematieally atudy- 12 
'Ing $cumce,average1 .I 'I" III III, !.n ~,J 

A laboratory with "U 
n • .......,.applum .... 

I 

_e111. 

208/. 

POCJillDgtGD. 

Incerne lk)m~wh&t m ex
.... of 1.0001 

Exlubltlons, 1601 

., 
"poa. 

Net moome; about iOOl. 
No Exlulntlona 

1 

81811 ... _ 

3,3001 ' ' 
I Exlull1tlona. 150/ 
I , 

8 "'f 1 ' l' 11 1'1 

In';'aenta\ly/'averag. 
60 

, I 

21 

6 

II 11 

, " 

• I if J I, ' 

26. bmd .. II of even-
109 prep .... tton. 

J I !, ,i. ,/ t ~I"" '1 I 

jf't I 11, 1I" I iJ I 

'I I" '!' J! 

AboUt an .'verag. of 
12 

, , 
*;-, 

" 

I 1 ," 

36 , ( 

, . 

I 
Nci Exhibltton. at
¥'ad to tina ~ool 

i 

II 

NOD~. 

None. The OXIIUllDatiol1 i.o 
oondueted at 8t • 
John'. College, 1----, -----1 
Cambridge, In C....... and Mathemat1ca 
generally V OTY coDBld ... ble wOJght would 
he lIII1gIIed to proilmeney 10 the 1a1teJ'. '0- i 
cludmg NatuzaJ 8Clenoe 

- Vea. 
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AHotnn! JIlXPBlmBD III' TnoBniCJ. 

Class,.. I Mstbemat'CB I ~!":r 

.- t-
£ • il. 
t- As a general rule p .... nts and guarchans or friends do not allow pupllo to 

remam at tluo achool a ouJIic,ent length of tufte to enable Bu.h pupllo to 
extend thmr educatlon to the Natural SClences further than to the bare 
element., wlueh 1 mtroduoed ,n teaclung the nature of, and the law. go-

1 =:::g :':h~d: ~:\{aatero' o1ilpends as to fill up oolunmo marked 
by me (0), (t), and m 

(Srgned) JOSHUA. WOOD, Clerk, M A J 

Head Moat .. , &e. , . 

_ _ - Sir Wilham Turner, Knrght, Alderman, and Lord Mayor of the Clty of 
I----...J.-----'------' London, Founder of the AImIo' Houae at Klrldeatham lU Cleveland, In 

the County of York, for the hab,tatlon of 10 old men, 10 old women. 
10 boy •• and 10 f!1rlo That the Master shall dally proVIde dIDn ... for the 10 brethren, and shall attend to theIr 
general oomfort, e,pOCl&lly m _es of o,ckn... The Matron the oame on tile women. The Master to proVIde for 
the boys good. wholesome. and ouJIiClent food, find them m waslung, and see tbat thmr beda. ·qodgIng. and clotlung 
be well and decently ordered and kept '1'h. Matron the same The boys tt' b. motructed 10 Reathng. W ntmg, 
and Anthmetlc. Enghsh Grammar, Geography, and HlBtory 'rho gIrlo the same. J H Co."", Moat .. 

ABSlstant Masters. 950/. ) 85 10 0 I The boys studymg "systemstlcally," who are the only real students 
of the subJeet, gIve at l .... t three mormng. and three evemng. entirely 
to the study. Those who take It ... an mCldental or .ubordmate pari 
of thm work, gtve only two hours a week 

I would oboerve that there has been every anxIety on the part of the Trustees and the Master to encourage sc.entlfic 
stuch ... n the achooI; that hberal pnzes have been founded for their encouragement, that the preaent SClentlfio 
Master lB. ao wao ius pred ...... r, a gentleman of great ability; yet that the .. stumes are not popular Wlth ,Parents, 
and that the scheme, so far &8 a speoI&! departlnent for such studl. can hardly b. coDBldered otherwlBO than 
unouccessful, .... ts su ..... should be m .... ured by the number of pupils who study SCIence systematlcally Even 
.n the ..... of boys where the .. subJeets form a CDm'pulsory part of thel1' work, obJeetlono have often been ralBed 
by parents. It .s, m fact. the only braneh of the ordinar)" couroe towarde wlueh msmchnatlon lB Bhown. 

No weIght lB .... Igued to Natural Se.ence In eXlIoIIllnatJons for Exhlb.tlons ... the subJecta of exammatlon stand at 
present under the eehool statutes, beanng data June 7, 1855, but a new schemti for the school, mcluWng tJus 
matter of the ExlubItloDl. lB at preoent under the eoDBlderatlon of the Endowed Sehoolo' Comnuss.oners. 

The sum given OJ' p&ld to As_t Maotere unaVOIdably melud.. that for French and for Eughah subJeets. The 
amount at pr .. ent p .. d for Smeutlfic te&olung lB suffiCIent to meet the dmnand If there were more boys Wllhng to 
follow the oour .. , there would not be the least hOlltatlon m proVlmng admtlona!.nstructlon. 

_ W G HENDIORBON, D C L., Master. 

The same Mastero teach al\ the .. 
branoiulB. The Master and Usher of 
the sohool are entitled to the mcome 
f'tom the estates No admtlonal charge 
lB made for any teaoIung m any of th ... 
braneh .. of learnmg. 

No ~te sums are .... goed to th ... 
subjects. The Head Master and UBher 
(whoae nDlted meome:s 3701 per an
num) te&oh CI ...... and Mathematlcs 
each to ius own olaoses. and 80 much 
of Na1 SClence &8 .. rd below 

Head Master - • 200 0 0 
Seoond mtto - - 100 0 0 
Preparatory chtto _ - 80 0 0 
Ueher • _ • 20 0 0 
M1Btreoa. • • 50 0 0 ----

£450 0 0 

DraWlng - · - 40 0 0 
SlD[ltng . · - 15 0 0 
DrIlhng . · . 15 0 0 
French - · - 30 0 0 ----

£550 0 0 

The total amount paul to the Head M ... ter for all BubJeet& lB 1201. Out of 
• sehool fees he h.. to proVIde all "'_ce. A new eeheme lB penmng, 
, wlueh may give greater wOIght to Natural SCIence. 

(SIgIled) GBO. GRnN, 
July Srd, 1871 Head Master. 

lleturns of the lUcome and expenmture are matie annually to the Chanty 

I ColIlDU881onersa The course of mstructIon lD Mathematlca, &0. embraces, 
Anthmetlc, Euchd, Algebra, Tngonometry, Meeham .. , Hydrostatics. 
Optl", ChemlBtry, D!lI'erentI&l and Integral CalC1!lns, Conic Seotlono, 
both Geomemeal and Analytlcal, &c &c 

N B -The Head M .. ter lB at tius moment away from Iue books, 
papero, &0. 

o No stated tune per week ean be put do";"' ... gIven to Natural Smence 
So soon as the two semor classes have mastered the elements of EuclId 
and Algebra, they are tauRht tbe Meehal11C81 Powero. the Law of GraVl
tatlon, Mod .. of detemumng the SpOC!fi.c GraVIty of Sohda, the Use of 
the Barometer, &e, and are set to work exampl .. m th ... lubJeot&. 
A.bord IOd"". or IJfortmgAt m .,..A Mlfyeat' are given to tIus study as a 
general rule. 

Jul;y6, 1871. J. F. MACMICBo.BL, Head Moat ... 

There lB no proVl81On for teacbmg the Natural Scien .... 

Hh II 
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Net Allow Value of 
'Income and Ednblu ..... 

Npmber of Scholars 'I learnmg Natural 
• SCIence 

\. 
WaJ<eAelii. 

About 3501 
lWuhltaona. 3501. 

NonellpOCl8lly. 

L ,I 

York ,(&l'cIllblabop .0"""". 8a11001). 

The endowment .. little Abont 20 boyil le&rlJ 
mo'" than 4001.' per ~_l Ch~ 
annum mistry 

We have no &!uhlmon. . 

~I\ftO'i' (at. ."", .. '.,. ' 

Tho ... act a.mowlt .. stated 00 (the VI.. V .. and 
In A)JJlBIla... to, 1st IY. F""""" and the 
Volume of Schoolo Com- bOJJ m tho Modern 
mlNlOn ... • lIqJortJo. 'Deparlmontj. 

About !IOOl. 
There are 110 B.,holn_ 

m tho.met .. ...., pf th.. \ I 

,..,m. ,(II) I 
oft ,,11 I, 

I ~,( I 

" " 
, " ,. .ul " I >f 

I I , "4 'v' 
' ... .,..+.>- .. <1 

" I 
,I' I" " 

25 

• 

The VI~ V ~ and IV 
have 0fI6 lUB(l1J a 
.... k of three 
quartoro of an hour 
fIlCh. WIth work to 
p"'pare bet;ween 
leaoorut. The boys 
in the Modern D .. 
partment Iuwe """ 
JeBeona a ", .. k Do 
(b) 

. , , 
·11 Ij 

~ 

'" t ~ 

I I I " 
I ,! ~ 1 

i 

1 I I 

I 

I . 
I 

I , 
" 

I, ,. , ". , .' I, 

I , ~ . "' , , , 
" 

"B ........ GUIde to 
Sclence" 11 learn~, 
and queattonl lOt 
fromlt; • 

At p ..... nt none 'but 
p ..... are awarded. 

I 

: 

I' 

I 
I I 
I 

" , , 
\ , I 

I " I 

1 . 

I 
I 

,) 

i 
I 

I ! 
I 

Whetboronf 
Looorary or other 
Anla for ProotIoai 

TeachiDa Ia Solen ... 

No. 

The Maste: who, 
teocheo Zooio8Y. &c • 
illUltt&tel by Bpec1-
mens. and the Ch .. 
uuual Lecturer baa 
abundance of mate
.. ale for expemneuta 
mpphod by bunaelf. 

I 

I 

" . 
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1 RBI<Am<s - -- --.' I 

I I : , 
; 

> ", , ~. I 

I 

- - --
There 19 DO teschwg m Natural SOlence at present, that not lIemg a subJect 

",quued by our charter : 'I' 
I HENRY G"OBGE DAy,"Head Mlloter. , , ~-J: __ -

1001. Second, M_. WIthout house. for 
CIa.u1cs. Mathemattcs. and lInghsh 
generally , 

, I am,."d the Bchool prof!1'&mme, as settled by & new statute 14 years ago .
"-The Rev J. Taylor,1) D., begs to Inform Ius mends and the pubhe ' 

, 'I that by a recent statute the school routane embrace. ReIJgtoUB Instruc- I 
I, tton In the pnnclples of the Church of EDgland, Old Test&lnent and 

Gospel HIStory, the atJ.n, Greek, &l1d FrenchlLanguages, Mathematics, 
Algebra, and ArlthmStac, WntJ.rjg, Dra'lVlng', ,Geography, WIth tho use 

, of the Globes, AnCll,nt and Modern Hlsimt, aDd Enghah Llterature 

, " 

(o.) 

, WIule CIass.cs and jMathemattcs are pu.hed .. far as po."ble WIth 
, pupu. destJ.ned for ~be UnIversttJ.es, all thp oubJecte of a thoroughly 
, good EnglISh and <l!ommerctsJ educatIOn are e&refully attended to 
, Sound RelJgtou. InstructIon I. also gIveD,j based on the pnnmples of 
, the Church of Engl&fld" • 

J. TAYL\)B, P p, Head M_ 

S,B. Parrox Hall. near Fleetwood. July II, 18/_. 
Y OUB commUnIcatton olthe 30th ult has reaohed me here. and I have 

gIven you what Informatton I can on the subJect of It. It IS lDlpo'81ble to 
say what sum IS expended w t .... hwg ClasSICS and Mathemattcs, &. , sepa
rately, &8 the Ma.ster. are p",d for te&ohwg all the .ubJects of a general 
educatton I may add we gIve more attentton to Mathemattos and a ~eneral 
Enghsh Educatton, Ineludwg Pohttca1 Economy, than to Cl .. "c. A 
maJonty of the boys also learn French. 

I ., I~AI ,f IT) ~'.I!J'H \ "J.IUI\,&Q. •• J ,11 II I rlf,,~ 
I I '",, R. DANIEL, Head Master , 

(a) One Exlubltton to the Uwver"ttes for three years of 501. 18 annually 
awarded ~the Dean and Chapter (the Trustee! pf the-School); after I 

' ax&lWD&tt n In DlVln!ty. Cle.."cs. and Mathematics There are .. gkt 
'Foundatt .Scbolamlup.t (eJjttthng to .fre. board anll eclurahot>)\ tenable 
for four y ,and "'lIke Free Sehola.rslups (entlthng to free educatton), 
tenable for four ye ... , open for[competttJ.on to boys ,vho have i>emrln the I 
ochoal fo~ one year, and are runder 16 years of "I!e. The oubJects of 
exammatJ.On are DIVlnIty, ClasBlC8. and MathematIcs , 

I - -- - (b ) The boys In the,e fonne have been dUj'lng the paot year specIally studYing [ 
Zoology There 18 .. 100 a Voluntary Claos, taught b1 Dr Procter, an 

I OlIl1nent phymCtst l,ll York, who te&ohe. Ckemsslty, ElectriCIty, Heal, Loght, 
&0, takIng these subJects In turn He attends for one hour a week. and 

a charge of 11 11. 6a, for each half year IS made He teaohes by lectures and expellDlent., and gtves two pmos at 
the Bxamma.'t1on The papers 1D Zoology (for wluoh four pnzes were awarded at our recent exa.nnnatlon, and fo!' 
wlnoh the boys were ranked as m Class,CS and Math.",..ti .. , French, &c, separately), and w ChemIStry (for w'llch 
two pi'll" were awarded), are cont&lned ID th'-&lWD&tJ.on book, of wluch J .end a copy. 

(0.) I do not know how to make .. olear statBlUent on thIS pOint 1D a few word. There are ...... regular Masterll 
attendllll! the Ichool dllliy, and one (te&oher of Frenoh and German) who attend. four day. m the week, of -hese 
the followlDg te&oh Clas"o" Hwory, Geography, &c 

Head Maoter, WIth salary, of 250 a y .... 
Seoond do. " 300,. 
Tlurd do. ,. 200" 
Fourth do. " 160" 
Ftfth do. ,. 120" 

£1,030 

House for boarders} 
No hou ... 

Do. P",d by Trustees. 
DQ 
Do 

Sixth do. " llo-(p&ld by Bead M_} 
Of the three rem&lwng M-'·-

1 Is Head Mallaemal10al aad Natural SCi ..... Master, r80Blvmg a aaIary of 2501. a year (takmg the VI , V, ""d 
Upper IV lD Mathematt .. , and the VI, V., IV, and boy. of M:odern Dep_ent .n N .. turaI Smence, 
Zoology, &0.) He renta .. house for boarders. He teach .. MathematJ.cs and Nataral SClence axelU&lvely 

2. II Head of the Modern Department, te&olung M .. thematJ. ... HIstory, Geography, B~k-keepmg, Navtgatlon, and 
Natural PJul .. oplly (wlien boys .peotally need It for some exammanon), and recetvwg a salary of 2201. 
a year. 

3. I. Lower Mathematical Master, tskmg the Fonns below the Upper Fourth In Mathematlca axelU&lvciy, and 
...... vmg a oaIary of 1001 a year, renttng a house for boarders 

Th. rees for all th ... Masters, as alao for Frenoh and German, are weluded lD tke ordmory IICkoolf ... of 13 gum_ 
for the Upper Sohool, 11 gumeas for the Lower School 

I haft tned to expl&ln the {'","ent.ystem of te&olung Natural Smence wluoh I have mtroduoed lDto our ochoal as a 
begtoo""'ll, and wJul. W&lting for tn. new scheme to be drawn up by the Endowed Sehools' ConmuBSloners, and I 
hope that my remarks may De mte\hgtble, WIth the ",d 8u!'phed by the exammatJ.on book, wluch I send Ao our 
Natural SClenee Master IS alao a Mathematical M_, I did not kDOW how to fill up the oolumns relating to the 
amountexpended m toachmg,and thought.t better to entermto det&!lo, as I have dODemROte(c),and:lmust 
apologtse for any shortocnnmga or want of olearn ... In my statements 

I may. perhaps, be allowed to add that ODe of the Conner membera of St Peter's School, A W Rmnold, E'!'l., late 
Fellow of Merton College, Oxford, 18 now Lee'. Reader w Phym.. at CbrlSt ChUJCh College, Oxford, that 
another, the Rev Rlohard A1bay, now Fallow of Wadham College, Oxford, _ fonnerly Lecturer and Demonstrator 
m Experunental PJulo80I'hy at KIng's ColleRe. London, and has been suoceeded by ""other of the momher& of our 
ochoo\, H TomhnBon, Esq , who alao g&lnecf a W1u_h Exlubd,oD m the UWVOrBlty of Oxford. 

R ELWY"I, Head M_ of St. Peter's School 

Hht 
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APPENDIX 

'. Number of SOOolan Houn oflnstmctloQ What W mght ... igned Whotherlll)' • Net Annual Valne of , leermng Natnral per Weet gmI1 by to NalllraI Sm .... in ~~:').:::m~ . Z""""'. aod EsJub.IlDIIB S ........ .Maol .... lbamioBbOD for 
Eldulnllo .. ,TeaohmgID SC ....... , 

TOII&-.onI -GIg __ ok. 

1.0001. 70 Ch ..... stry. 3 or 4 There are no exhlb.· An exoellcnt ohemleal 
hourI; Physi ... tlODI whICh .... lab_to.,.. A fm 

• 3 hours. competed fur by amaupt ot~ 
boy. aheady at tho .atao for g 
&chool. phJllOl. -

'-

AlIALY8I8 of the foregoing RBTuRN8 from SCHOOLS having Amn:rAL ENDOWltBNTS 8Il\oantlng to 2001. 
• and upwards. 

Nnmber lO.t to. Number of Number m ",IuOO Number boWlS a Number boring Ihmted 
Betnrno. SClen" ill taught' Laboratory. ApparatuBfor Toaobmg S." ... 

i 
I l!O5 128 63 13 18 
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APPENDIX. 

~ AKoUIIT BXPJUfDBD Jl( TBA.(lBIlII'G 

I Mathemall .. 
N.tuml 

,Rmwi:KB. 
Classic •• Smence. 

, 

- - - AocordlDg to the Scheme of the Endowed Schools' ColnlDll8lOner8. at 1e&st 
two branches of Natursl SOlen .. must be taught m the School ChemIstry 
and the VIIl'IOU. branch .. of PhYSICS are tanght to ell boy. m the Upper 
School; and ell (exc"P,t tho .. m the low .. t cIses) rBCBlve m8truot10n m 

Pl'8Otl .. 1 Chem18try and AnalfBis The laboratory II well proVlded Wlth apparatus and che11l1calB for the practacal 
ltudy of ChClDlC&! SClence ° the erectlon of the Iabomtory and the proVlBlon of apparatus, the Governors bave 
recently appropl18ted over 1,2001 , and the bulidmg 18 shortly to be extended. Natural SOlence has the same WBlg ht 
In deterlDlmDg promotion m the Bchool and pl'lz" as the other mam branch .. of mstruebon. The Sen1o> Aumant 
Maatar devotas nearlf the whole of h18 time to ChemlStry and Phy.... The School dependa upon tbeee .ub~ and 
Mathemall .. for dlltinol1On at the U mers1tI .. and elsewhere. A musenm is m plOCBBB of orgBDlBatIon, w ch wlil 
oontaln VIIl'IOUI typ1c&1 oollect10n. ' -

GBORGB STYLB, lIead Master. 
31st March 1874. 

Ii 
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:BOY AL oollDlIssibN OIf' eCI'&N1.'I1!'lC !1tIlTRUCTION. BTO.: 

B. 

[The following letter and form lf6l'6 sent, on the 16th of November 1874, 
to the Head Masters of the one hundred and twenty-eight Endowed Schools 
contained .in. the preceding list.] -, , 

, " 
~ Boys! CommissiOll OD Saientdlo InatrtIctiOD IOld the Advancetneat of Scleaae, 

Sm, 6, Old Ps!ace Yatd, S.W.,16th November 1874. 
I AlII directed by the Duke of DevoushIre, the CltlW'UlaD of tim ComoumC)J), to aok yoo to 

be (f(/ good as to :facilitate the labours of the Oommiesion by ftllmJ!: in the form at the foot. 
You would confer au adihtlonal favour if you would plaee 1Iis Grace in poseesMOD of this 

information at the earliest possible moment. , '..' - , , 
, I oaV8 the honour to be, &C. 

, ~, J. NoJllW( LOCItYBB, Secretary. 

\- -
Endowed School at __________________ _ 

Number 
of Boys m the 

School 

........ '11'. 

Dea_ 

1. Number of bo11l in the School 
2. Number of boys learning Sclenos • 
3. Number of hours given per week by each boy learning 

Scienos to that subject m cl888 time. (If some boys gtve 
more than others tim should be etated.) 

4. Number of hours glvea per week by eacl! boy learning 
Smence to laltoretory or practical work • 

[The following returns bve been received.] 

Number of Houri Numbel' of Ho ... 
Nomber gtven per Week by s: f:yf .. ":: 

of Boys learnmg each Boy leanung 
SOlen .. to that Smen .. to Laboratory Smenoe. Subje.. In CIaI8 or l'r1Ictlcal 

TDDe. WorIr . 
RInu:au. 

14 - - - Th_ parente who .... 4 their boys 
learn Smence com have them taug 

to 
ht. 

-.BDlPoaD. 
'Be4f'cW4. 

There II no extra charge. and on 
of the maateno II competent to • taoch 
Ch~.& .. 

C. P. MIL ... " B A •• Cam£ •• 
Heed Muter. 

A \Jtt\e more than A few OCOllSlon- - - Dr the N ... Scheme 1M the '{;:;: 
270 ally. voluntan1y. mont of the achool, Natural en 

::=:7A II ""Iuired to be taught I bat 
Govemon have not ~ made 

tu "11001, OD arrangementll """"'&IIl)''''' Itil 
the South Ken- done. 
.. ogton plan. P. 'AJf8HA .... , 

Nov. 17. 1874. Heed Muter. -a.blDgdoa. 

70 Nearlyall at tunes Vlll'l ............ t times No p!IlCI1oel work, 
have some w- twoh0D!8. aa thae .. DO 

atrucfaon laboratory. 

:aaacmroez. 
81'8OOD (cnut.I'. CIoDep>. S. D. WILLIA ••• 

46 - - - Head Muter. 
Nov.23.lS74. 



Num""'l 
ofBoy8m the 

SchooL • 

CUUIIB2m ... 

" ..... bridg •• 

147 
(nearlyhalfform

mg " Jumor. 
• •.• pnct .. ,a1ly 
aSecoDdG",~ 
Sohool) 

"".BDUI. 

Number 
¢Boysleammg 

8 ......... 

Number of Houn 
given pel' Week by 

each Boy Jeammg 
BClaDOe to thet 

SubJect m Cloea 
Tune 

Botanr. 8} 13 11';'" hours; two 
CheouetrY. 7 to each subject. 
(2 boys do both , 

sulijocto). : _ • _ 

Number of HolII'8 
,(liven pel' Week by 

eachBoy1eernmg 
Smen .. to Laboratory 
orP~ 

Work. 

Two' boy" g.ve IlJ; 

hours p"" week. 

I _ 

I. , ! b' Senence IS, made " <vo untary 9U lect. 
iAny boy; on colDIDg mto the Vth 
!Form, may chooso between Cl .... co. 
Mathetnatlos, and' Se.ene .. ! If any 
Iboy makes chOice of any of the 
ithree, he IS allowed to devote most 
,of hlI time to It-readmK onIy as 
'much of the 'oth ... B8 11 n .... sary 
for the Pl'OVIOUl ex&lDlnatlon_ As 
iSClOnee baa only heen mtroduced 
lWItlnn the last year •• t has not won 
its place compered WIth the other 
FO 

-~I~·n·· 19lve "lecture on Botany u. the School 
pc.........u/y. but we have no !hed 
days or hours for th1B. 

JAMES HARRIS, 
Head Mast ... Baocle.ae14 (tile XoG.8I'D 8ob-ool). I 1 

132 68' Ali the 68 bo,.. give lit houn per 

:III ....... ......... 
240 

abIO,.. 
19 

:III.".OX. 

azeter(BeIe·o). 
200 

:1110 ... "'. 
8b.tIZ'bOl'D.. 

247 

:IIIV1UIAX. 

:III ... ~. 

43 

-. 
Ob~ 

148 

lII_ 
96 

, week. and III addltwn to that 38 of 
them .glve 1l ho"" to ,Lab,o .. ~Ol')' 
Practiee. 

, '20 Two hours'. • Oneho"" 

SOlenee School 
1n proC8H of 

~ orgaruaatlon ; 
all boy. to 
Ie.... lifter 
Cbrlatmaa. 

None. 

" 

PhYSiCal Goo. One hour and "half. 
, graphy. 96. 

III 

Natmal Philo· 
sophy. Ph,..... 
oaI Geology; 
Math_taos, 
10. 

66 give It. 66 one 
hour per week . 12 give 6 hours per 

week., In addt .. 
tloD to lecture-, 
tone glVllD uuder _ 
« 3." 

i 
! 
j' 

W. D MAD~oCK. M.A • 
Bead Master of Sandbach 

School, and late lIellow 
of St John'. College. 
Oxford. 

HENBY R BACKINf 
, Head Ma.ter. 

S G~LD"BY. M A • 
, Bead Maat ... 

CH"BLJ:. LONG. A C P •• 
Bead Master. 

, -

Thu school WIll be clo.ed at Cbrlstmaa 
:by order of the Governors, pending 
arrangement. for canymg out a new 
'scheme. sanctioned by the late Com. 
juus .. on.... ' 
'I IND. MARSHALL. B.A. 

Bead Master. 

123 ' Two hours i tIuoe 
00,.. glVO t .. 
hours Ch ........ 
try and Ph,... .. 
taugM. 

}, . 

116 Soma two, oth ... 
dvo or lIZ. 

- Our great cWIlcnlty is want of fImda to 
flmuah a Laboratory. and a supply of 
itraInedTeach ..... 
1 B. M. RoBINSON, 

B~d Master. 

v ... abia and u .... G. T. LJ:IUIl'I'. L.L.D •• 
Bead Master. 

lila 

,cert&in. 
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!!Iomber 
ofBoysmlhe 

School. 

1IB1IBZ-<oIII • 
••••• ColD" 

4Ii 

-ewp-

ROYAL CO_ISSIO!!l O!!l 80IEl1TIPIQ II!ISTRUCTlOR, ETa.; 

!!lumber 
at Boys leanuog 

Seton ... 

16 

Number of Hount 
gtv ... per Week by 
each Boy I ..... mg 

Seten .. 10 that 
8ubJe.t m Claea 

Tune 

Fourbonro. 

Number of Honra 
ghoo per Week by 

each &1 leanuog 
SCIence to r.woratory 

or Pructteal 
Work. 

13 None • None • None. • S .... U.L Puooe". 

O:loD110_'1'_. 

Usher lII1d Muterm charge. 
Nov. 210t 1874. 

Bdl101 (11_ Bellool). 

294 64 Twoh01l1'l - • Thll work it not The Grammar Scbool at B1"II1lo1 it tbo 

CllelteDllam. 

120 42 

dono by all the Firot Grode Pubho Sobool of the ch .. 
bOfl who 1..... tnot. Its work it adapted to the 
Smenoe '!'ho.. needl of boys who .... preparmg for 
who do the work the Uruverat1il ... for the Pubho Se .. 
gtve about three VIce, Clm or Military'. and for the 
houri per week Prof .... om. Th........ chV1llonl of 
to It (in other oIau.. for other boys who dOl"" an 
than claaB b011rll) eduoatlon better IUlfed to buameu or 
m edchtlOn to oommeroe. 
the two hOUl'll Under the present ocheme It h .. been 
gtven to SCIence, found Impoallble to make N atun1 
ashyQueetlon3. SC1enoeal'ortof tho ordmary ochool 

-' _____ .!-__ " ____ -l work. and tho teachIng of tho lubJBCt 
r b .. been an " oxtra OJ wbwh th ... boys 

bave 'been allowed to take up who bavo preferred It to vane OOIDl'Olltlon 
In Latin and Greek The praottcal work II dono m bonro when the other 
boys ...... not m ocboo) 

A Scbemo of th. lot. Endowed Soboq.!.' Commi .. lon (wmcb 18 nnderatood to 
bo unoppoaed. haVIng been acoepted b,. tho Goverrung Body of the School 
and tho masters) II at present 6ofore tho Pnvy Cannot\, by whlob .ohame 
N.tul'al Smenee 18 mada ono of tho lubJeotB of Inoltrnotlon 18 the ordllllU'y 
OOurlO of •• hool work. Cert&m pomona of the enbJeot will tbeJ\. he taugbt 
to all boy. m tbo Bcbool; a lUore extended couree b.mg alloWed as a .. 
alternative for Gr&ek and L.tIn vereo oompOIltlon 

JOHN W. C .. LnrCOTT. D.D •• 

D,v.-

{ 
Chemtotry3 

1(9) Phytll08 3 
II (7) Cbemt8try2 

III (20) Chemtotry2i 
IV.(13) Chemtstg2 

D'VIBlonsI. and 11. 
one hour, sub
tmoted from th. 
preoedlDg bo1l1'l. 

Nov. 17. 1874. Head Master. 

HENRY M. JIIl •• BRY. M A., 
Heed Master of l'ate·. Grammer School. 

OIOllCOO_ (tlul _g'. _ CaGI.dNI JlOIIocI). . 
70 SIX-" Two - : ---35 

... _O:aD. 

20 Two " • 

........ ro .... ( .. _.4 w tIuI c ...... _). 
108 No regular BOlenoe teaohtog In the school. -None. None .. None ... • None· 

Between 40 and One hour (prepa:. 
60. ratton 'Dot reck

oned). 

W. B.nIlLL S .... "POBD. 
Head Master. 

EBIC I. S aUDD. M A., 
Head Master. 

- The ochoolll temporally clooed tor "". 
tenuve rep..... almoat ... bUIlchng I 
I. N. Walah.M.A.,lateMuter. 

W. bave DO Laboratory, thanka to the 
Endowed SchooJ.' Commi-. 
wtthoot whieb "" eonJd not and ..... 
not move I our p\ona tor one ..... 
prepared,lII1d would have been earned 
out IIOI1Ie -" .... ago, hed "" not been 
1Illder" Coum:uIaum.'" 

E.B" ......... , 
Heed Muter. 
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• •• NUDlber 
ofBo,. m the 

SchooL 

Number 
ofBoY8leBl'lllDg 

8clenee 

Number of Hours 
gIv"" per Week by 

each Boy learmng 
SCIence to that 

Subject '" Class 
TuDe 

Numb ... of Hoursr gtven per Week by 
each Boy learmng 

S..."ce '" Laboratory 
or Praetl(~al • 

Work. 

, RsIwms. 

10 Two • • One. 

ClaDtel'InI17 (Clel'p OrpllBII 8011001). 
105 None·-

65 

None 

TODbrld.ce .. 

Half an ho111', en
fareJy elementary 

- They leave the 
.chool at 16 
yean ofag .. 

N':,. t!:~7:rt! 
erectIon) or ape-
mal tsaclung. 

No acoommoda.' 
twn. 

c. MA.TH.SON, 
Head Master. 

TaOIUS BRAMLBY, M A., 
HeadMaster. 

230 None - None - - - None- • We have more than once mod to get up 
Smence Claa ... , but 0111' eII'orta have 
faded, because (1) tbe boys were 
aUowed by th.,. parenta to leave oil! 
leammg wben they pleased, (2) be
canae we have no power to compel 
boys to Ieam. W .. are W&ltmg for a 
nowsohem .. 

lLAlIrO&8'1'11& 

..... Juoo4 Gnmm .... 80llooL 

. 
• 01""", .. Mo_ (_ 8011001). 

li8 PraoboaJ SCIence 

• arals;r. 
70 

OUtberoe. 
The two sohool. 

(Upp... and 
Low ... ) have 
62 bol'" 

.nato-b;r. 

84 

II not taught • 

ChOIDl.try, Eloo
VIOliy, and 
'Magnefasm,19 
boy. • Mathemalaca 
and Theorela
oaJ,Mecharuca 
19 boy •• • 

1

9:1 lea1'l1 EuclId, 
A\gQbra, and 
I1:nometry; 

~~:-

2 

Chemlltry, &c, 2 
hOI1l1l. 

Mathematics, «> 
hOI1l1l. 

Mecbarucs, Ii 
hOI1l1l. 

ThIs II Uo1U81V8 

~hlct"t"'J:'~ 
nut of claaa time, 
and p!BCfacaJly 
add. &OVe1'Il 
honnmore 

6 hOI1l1l of claaa 
teaehmg,bmd .. 
pnvato WO!k. 

BUm· 
ad· 

J. I. WRLLDON, D C.L, 
HeadMaster 

IUghlields, B\ackroad, Cho.ley, 
Lancaalure, 

S'R" Dec 8th, 1874. 
IN anaw .. to yoU! noqum, dated 

16th Novemb.. 1874, on behalf 
of the Royal Comnnmnon on SClen 
tljic InstructIon, I WIlte to inform ' 
you that thll scbool, being at p ... 
sent m a state of tran81bOD, aWBIk 
109 tba dOClllOU of tbe Ed_ona.! 
ColDDllSSlon ... relalave to a proposed 
Bcheme 10. Ita amalgamatIon ",.h 

t~~~ :~t ab:.~g::le":'fo'::"s:!'.;~ 
Claa., as my nomba.s are too small 
to allow of my domg so. 

I have, &c, 
H. FRANK MALTBY, 

HeadMaster 

EDW. BODRN. M.A (Cantab), 
17th Nov. 1874 Hoad MaatI2. 

• The ulennty of number m Ih ... olasoeo is accidental, Iba olasoeo eompnswg ODlJ parIIally the same membO!e. 

liS 
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Nombel' • 
of Boya leammg Se1e_. 

Number ofBo1ll'8 
gmoll per Week by 
.... h Boy leammg 

SCIence to that 
SubJect m Clall 

Tim .. 

NBmbel' of B01Ift 
given per Week by 
each Boy learnmg 

S6l8lleeto Laborato17 
or Praouoal 

Work. 

.... CIJUJ ................ -. I I .aaell.' .. . 
696 See table beloW. See table below. See table below. 

l'b1IklL ()b&. 'l'otaI. 

76 boys lJlw:,~d ~bdd1o} 1 ~. '1 hour per week. 

74 .. Upper and Lower} II ~ II 
French U .. 

87.. Fronch xiI.j , - 0 ;l 8 .. 
32.. Modern LaD-} 0 3 a 
21' .. 
26 .. 
-21 " 
18 " 
9 .. 

312 

~eJIV " 
Do., V. - 0 Ii ~i .. 

Smonce V., _. 6i 3i 8i .. 
Smelloo tmnBltoo - oil 8 12! .. 
SOlon .. , VL - 56 8 136 " 
Math&lll&bcal, VI. Iii i 3 .. 

• l'RACTI"AL WORK 

18 boys gtve 3 houro per .... k to} Pr&etlcaJ. PhyBtcs. 
30 n ,,11- " 
40 bo,.. gtve 6i hours per week to} 
19,,, ,,2i , .. PmctJcaJ. ChODllltl»'. 
fi9" ., 1" " 
28 III ., 1 II ' 

This return does not include tho followmg optumal 
clao .... -

Magnetmn and EIeotnmty, attended by 16 boyl. 
Ch8lDl8try I IJ 88" 

.' Anunal PhyBtology ,,61 " 
Steam " 21 ... 
Appbed Mechamcs ,,30 .. 

NeIther doo. It melude Mechomc. or PhYOIcaJ. Qeogmphy, 
whwh are taught through a !&rge part of the school 

FRED W WALKBB, 
lhgh Maater, Manchester Grammar School. 

Nov. 18, 1874. 

:aa.w.u. 

I 
I 

b.A. SIB, , NO'f. 16th 1874 
I HA VB filled up tho enclosed 

t'tmn. 'l'h. Smellco work of tho 
School WlIl be best ... " by .. re
ference to tho Dllddlo PBRU of our 
honour bat, whore tho rosultl of tho 
Government Seten.. and Art Euml· 
IlIlbona are gtvon i 

I have forgotten whother in p .... 
ViOue returno I menboned tbat lil1 .. 
BrookellbDl»' founded two or throe 
,. ..... ago two E"lubtbona for Salonae 
to the U Dlveretty of Oxford 

In the aonunencement of the pre
lent y_ Mr LangtVorth, founded 
20 SCholaroblpl, WIth 201. each, ten
able each for • y .. r at the School. at 
1"""* a fourth of these WlIl ba BIven 
for SCIence 

llllll, &0., ' 
FaRD. W. WALKSS. 

Norman ~k,.., Eoqre. 

WI_ 
160 40 Three • _ Oneandabalf At -

SBlC1IBT ... 

A11llbt.4Je..la·z.nU,III. 

In the "Labn 
School," I.e" J the _ 
upper part of 
tlie Grammar 
School, there ..... 
40 bo,..; none 
leammg SCIence 

In the "English 
School" there 
are 140 boya,2O 
of whom are 
learnmg SciOllCO. 

20 2 houro each to
Mathematics 
ChCIIII8trJ 
Magnetlem, and 

EIeotnmty. 

p~ntoruymne!.. ________ • ________________ _ 

boy. TIn8 port 
of the otudy baa been till lately qwte neglected, OWIng to 
want of proper accommodatlon. The Head Muter, feehng 
the IIDPortance of tho otudy In tilll dlltnct, hu lately fur" 
lIlJhed apparatna for the purpoee of promotmg the otudy. 
and m antlOlpabon of new and more CODUIl?wous hwIduIgo. 

Not. -At the ExanunotlOIll Ily the 
SClonce and Art Department III May 
laat (1874), tho "'Uowm~ .......... 
were gamed by boys thon m Jho ~ug
hob School.- , 

I. In M~ ttn4 ElmNCl11I ronr 
vaned IB the. AtlDmu:ed etage, and 
12 In the Elemental)' stage, B1l< being 
Fmt Claae (No radureo ) 

II In C/JeruuIry, mne paaaed in the 
For. Cl ...... and four m tho Seoond. 
(Three fad1Uell) 11 """led m Labor
atory proctwe. mae of them being 111 
the Fiftt Claa. 

Ill. In Botany, lwo paaaed. (No 
fad ..... ) 

We .... paIIIIng through the Endowed 
Schoof Conumawn, and .baD pro
babl,. hovo " new aoheme D8l<t .,-. 

'.,hon S""",co wdl ba IJIIloducocl It 
wonld hove been mtroduoed long ago 
Imt tmwaatof ~ •• tl. 

A.Bow .. , 
Head Mater. 



~mber~ 
of Bdy.mthe 

Sohuol. 

Number of H01ll'8 

j 
given per Week by 

Number each Boy lelll'11mg' 
of Boy.learmng SOlen .. to thot 

Smence, SubJect m Class 
I Tune. 

~ -- -- - - - --

Number ofHo~' jl (!lven per Week by 
each Boy learnmg' , 

Solence to Laboratory 
olPraeneal 

Work < 

- ----

~.51 

10 TIuoee - - None, .. copt that 
they aro called 

, upon m class to 
m&1l1p1$te the 
models of IImple 
machxn ... 

W. J R. CONSTABLE.LL D, 
I Head M .. ter. 

None 

BumbendoDe. 
LllIl1ted to 100 None, the boy. 

gen_llr kept leave when 
on the liBt Of fourteen. 
course lOme are 
alway. absent 
out of the 100. 

8tamfo1'4. 
43 

IlUDD:r.IIS_. 

8 

.. 

lIItIII: Stl'eet, CIIe"P8l4e (City 0' ZOD40D Sohool). 

677 All - Ftom 45 JnInut .. to 
75 mmuteo 27 
boys In the Prao
tleal CbemJ.Stry 
Class devote two 
homs .. week on 
Wednesdsr. aft ..... 
noons; likeWlSe, 
two or three bor. 

~":!=!tI!:' t ,: 
Natl1ro1 SOlen", 
recmve extra. In .. 
struotlon m the 
Laboratory 

st. Z .. _e. II......,. <_. _botll Smtll'.). 

• dlDODtoD (:r.a""" .... ). 
, 902 67 

.,.11014. 

......... _ .... 
160 

(N B.~'llhe ave
rage age of the 
three lughest 
01 ..... ia 16, 
16,14 

1I9 
(Cheaustry and 

Elementary 
Geology.) 

(48 others El .. 
mentary Phy
.. cal Geo-
graphy.) 

Ii hOUl'll 
(Alao three boys 

learn Natural 
Plulolophy for 
London UDl
vermty Matn
cu1abon, two 
hOl1l'lladwtIonaL 

About 110 • 83 boye 21 hOUl'll, 
the rest 1 h0l!'" 

_1110_ (lit. I'eter'. Colle .... ). 

lI06 I 9.'l I 66 /eve two hol1l'll, 
3, one hour. 

None for the orw
nary scholars, but 
tho •• who take an 
extra mterest m 
the subJoet attend 
the Prailtleal Class 
and the aftIIl'-l ..... 
tule OIj'enmeIlts 

No Laboratory 

None (The Chenus
try lessons are 01-
wayo illustrated 
byexpenments ) 

FREDERICK DAY, 
Head Master 

The average number of boyo attend11lg 
.chool VI\l'1OS, between 70 and 80 

I shall be glad to answer any ques1aCllla 
as correctly as I pos81bly cao. 

- CHARLlIIS WILDBORB, 
Hnmberotone, Head Master 

20th Nov. 1874 

No School in conneotlon WIth thIe 
FoundatIon, but the boys are elected 
to ExlubltIone for the C,ty !!chool and 
Kmg'. College, and will, It ,. pre
sumed, b. mcluded In the retums 
obtamed from those school. 

\ JAB. By. DAVIDSON, 
pp. Trustee" • 

Vestry Clerk of St Lawreoce Jewry, 
70, Basmgha1l Stroot, E.C. 

24th Nov. 1874 . 

'ljhe school bwldmgll haVIng fa1J.en mto 
.. very bad state, tbe sohool was closed 
A new scheme obtamed Royal .. sent 
July 1874, and th& Governors are now 
about raotoratlon, and when r<>-opened 

• the standard will be 1'I1l1ed. 
CHAS. CHAMBERS • 

H. ST JOHN RBADB, M.A , 
Nov. 16, 1874. Head Master. 

It hol1l'll - The subjoet hae been only iniroduc.d 
Wlthm the loot 81% months, and tho 
tIme gIven to It will b. mcreased DOlt 
year. 

None; DO facibtJ.es CBAs B SCOTT, 
Head Master. 

1.4 



252 BOYAL OOllt:HI8SrON Olf SOIENTIFIO INSTRUOTION. Em: 

:Number 
of BoY.'" the 

SchooL 

:Number 
of Boyo leormDf! 

SClellce. 

IIIZDD%oII8BZ-flO111. 

N .... berofHoun 
gm ... per Week by 

each Boylearmng 
80lenC8 to 1hd 

Subject m 0-
TIme. 

_ .... bapel CSoeIDILD .t.). 
211 • 130 (Upper Lower ciao ... two 

Schuel). ::".:. ~C 
hOW's. 

Number of Boun 
!!Inn porW .... by 

each Boy learmng 
s.. ...... to laboratory 

or Pnoct>cal 
Work. 

Tun. dIVIded b .. 
tween theoreti
cal and practical 
work. 

RaIUJuu. 

Th .... hool i. closed at p .... ent, a n'" 
.. heme be,ng under conl,d"",t,on. 

A. FOWLSB SM'TH, M A • 
HGIId MOlter. 

None - None- - None. J. J. RA".". D.D •• 

1II0a'l.'BVllal..-.. 
Baydaallrfd .... 

89 
(not mcluchng in

tanta). 

5 

17 Nov •• 1874 He&d Malter. 

I (on an average) W. L Pa"DIIR.D. 
HGIId M .. ter. 

14 11 hOlUll - • None at preoent - ALRBD CHUROH. 
He&dMaoter. 

0:11:1'0_. 

IIIlq_n colle5o, O:d'ord CD_dowad). 
115 About 12 • - From 9 to 15 or About m: • • No boT learn. Smenoe here who i. not 

trytng e,ther for the Ind,an ClnJ 
Se1'V1ce, Cooper'. HtIl, W oolWloh. or 
a College Soholal8h,p 

w ...... 

40 
{Mathematu",} 

Setenee exclu
.,vely.) 

Average attend- None - -
anee for the 
y_.15. 

more 

About 25 boys gwe 
81X hOlUll per week 
mclusttme 

About 15 gtve 
four houra 

- None-

SOIllBllSJll'1'. -. 26 11 for pubhc ex
ammatloD, but 
the whole _USb,. 

-Four bait honra, 
_"'_boub
jeo\. 

There ia no Lobo
rato.,. work, ... 
none of the 

, BClOUce 18 u:pen. 
menta.l~ 

None ; onhjeclo 

(StgIled) R H HILL. D C.L •• 
Hood Muter. 

Bl Mathemattoel Smen08 are .ntended 
Enohd. Algebra, Tngonometr:r. Me
oha.tllCl. Mensuratum, Pract,oel Geo
metry. U.. of Soel .. , and P10tttng 
from Field-boob. ProcAoel Sohd 
Geometry: 

A prOpOlai baa been made to COII1IIlOJ1Ce 
• course of Cheuuatry for young 
farm .... but at """"",t the .uthontteo 
do not _ thtlU' ""y. 

WlLL. C. SPARROW. LL.D •• 
He&dMuter. 

It .. the mtentton of the He&d Muter 
to begtD ......mng EIemen""T SC101108 
m January. 

M.8 FORST ... 
Head Muter. 

w .. BouLToa, 
Head Muter. 

Th ......... ChIlll1llfz7 Cluaeo in the 
aobool wtt1un the hIBt two 1 ..... Indo 
the ~ .... now aImDOt all young. 
and the _blDg they reqUU8 II 'lwte 
elementuy. 

not requmng lIi. -
W. J. WOOD ..... D. B.A., 

Head Muter. 



N':ber ~ 
afBoysm tho 

SchooL 

Number 
of Boys leemmg 

SClence 

, APPENDIlI;, '10 SIXTB REPOBT. , 

Number of Ho"" 
8'- per Week by 
each Boy learnlng 

Scumoe to that 
Subject In CIasa 

Time 

I Number of HotU'8 
IJIven per W ook by 

eech Boy leemmg 
SClOUceto Lab .... tory 

or PractJcal 
Work. 

253 

8_1'0_. 1 
BU17 lit. 8dm_4'. 

6~ 20 Hall an honr per None - . . A, iI. WRATISLAW, 
Head Master. 

" I Ip.wlola. , 
90 ", 

Woodbridge .. 

8--... 
Or074 ..... 

288 , , , 
, , .' 

811'88_. 
Bonbam. 

80 

WAaWZOK. 

AaentoDe. 
70 

I , 

_aouor.a. 

--407-'" 

75 attend Iec
tuus on Zoo. 
logy. Geology. 
Phymoa.l Ge0-
graphy. 

week, I.e'f one 
honr """h fort, 
mght. 

Two h01l1'8 per 
week. 

" 
None, 

HUBDM A. HOLDDN, LL.D., 
Head Master. 

" , /; "The Sohool Rou ... Woodbridg 
., S"., Nov. 18, 1874. 

_____ -.: ___ ~__',...:..l. ,_'-'-_____ I LOSD no tnne in repJymg to yom 
, ,) " . mcular. To 1iIl up the form .ent to me 

would, If .... , b. of no tIUWlU whatever to the CommuSlon The school h .. been entirely 
reorgllDl.ed Wlthm two months, and .s now and will b. for 80me tun. to come in a state of tran 
•• tIon. Up to the lIme of my appomtment no attempt had been made, I behove, to gIve any kmd 
of 8mentdic Instnlctaon... I have made some arrangements for that purpose, Ie, rave mastel's 
who teach ddl'erent Sc.entIfic subJcets. ind hours Jix:ed for m.tructJon .n those subJect. But at 
pr ..... t very tew boys .eem d.spo.ed to avail themselves of the opportunItIes olfered 'l'h18 defcet 
Will I hope gradu.I1l be remedIed We have, be .. de., no C.pP .... tu. whatever I have no doubt 
that the "TrUstees will make lOme proV18lon m respon.e to an -apphcatIoDr 'WInch 1 .hall make to 

, them In .. tew d.ys It would be, the,refore, hardly f&ll', or serve any purpo.e, to 1iI1 up the 
retmn The great dtflicultywe have to ~ontend WIth ,s the present generahnddference 0' parents" 

• _ to an,thmg beyond the most-olement....,. m.lruqtJoJlJ The 8upply18 0» WIll be .hortIy ready, but 
there OXlsts •• t present no demand. I am, &. , 

JAB R. WOODI 

I--------~--------.--ri~-----
146 are Jearnmg 

Physreal Geo
graphy, EJe. 
mantary Geo· 
logy, or Phy. 
81es. 

N-;;ne 

Non. regularly 

~:; f.i!:tDII 
Exammafaous. 

From hail an hOUl 
• to two hoqra .. 1 

, , ! 

I 
, 
i -
1 

- i 
I 

I 

! 
5t I 

, 
I 
I , 

I 

Non •• The m· N.,. .. 
BtructtODlB ll'Ven 
ont of school 
hours , 

I . , -
None in class tnne None 88 part of 

regular ..,hool 
work 

W. have no Lab .... tory, and 80, IJS parl 
qft,," •• Ito.1 ......... attempt notlung 
m SCIence beyond a bttl. Botany 
OCC&8lonally 

, ' Head Master 

TlU! boys in th18 Ichool are of the class 
usually found m elementary schoola, 
no charge bOlDg made. The Head 
Masterslup 18 at presant vacant 

RD Otu.OG, 
lIsher. 

The ,cl ... ·room 'n wInch Setence ,s 
taught not hemg qmta Bl11ted for 
Laboratory work. the n .... sa.ry expo. 
mnents are performed before the 
c1 ... , on. of the pupils being allowed 
to perform them _onally 

(SIgned) 

I 0. TBRBLKBLD, 
, 'HeadMaster. 

F. H. BOND, M.A., 
, , Master. 

F.A"CI.x....a, 
Canon Res,deotaJry. 

and Warden of 
the Chormtem. 

4S 20 (elemantary). 4 
U7U. Kk 
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Number Number 
of BoY" in the of Boye learnmg 

School Science 

WOmcBSTml-COIIt. _4 __ . 
32 NOIll\ (at pre-

sent). 
S"' .... bl'lil&'e. 

80 

TOJl&. 

Gln1e.wI ... 
115, 

l'I I II 

B~ 

65 None 

JUrkb7 aaveu.woftb.. 

20 

35 15 

JUrkleatbam. 

Nomber rJf lIoun NomberrJfHo ... ... 1111 IlIv"" per Week by 8 ...... per W.ok by 
each BoyI."..,unB .ach Boy learning na.wu... SOi .... toth .. Sc.e_ to IAboratol',)' 
Subject mel ... orPractl",,1 

Tune. Work . 

Th1'OO hoUftl - Irregular • .. WII.J.J WSLcs,M..A.,MD.,&o., 

The two h.gh .. t 
classes, SIX hour •. 
The two next. 
fonrhoun. 

One hour 

Eadl bo), '0 the 
two highest 
classes two 
hours. m other 
c\asaea one hour 

But m spemal ...... 
semor boya give 
muoh more tune 
both to So,ence 
work general1y; 
and to pra.c\1caJ 
work m partt
cuIar. 

• Hoad MOlter 

G. STYLB. 

Tao ..... Cos. 
Hahfax, 18th Nov. 1874 

27 Not speCIally PhYBlcaJ Geography, None 
taught. one I .. son per 

week 

Tao ..... BLAND. 
Maater. 

Zleeda. 
218 

IlElrtleli!. 
36 

pOGkUDcaOlb 

40 

JUPOIL 
66 

Sedbeq1l. 
21 

'Wakde14, 
45 

130 

12 

12 

CbelIUlltl',)', 66 
PhyaIcaJ Goo-

grapby. 54 

None apeCl8lly. 

96 bOY8 1 bour Three, but only four W G HBRDBRBO". D.C L., 
23 boy. 2 hoUftl boy. do practJcaJ Head Maater. 
11 boys 6 hoUftl work. 17th Nov 1874. 

130 

SIX. H hoUftl 
Su:, 3 hour •• 

Four. 

2 hour. by 40 boy. 
It.. by 25 boy. 
6" by 1 boy 

NlI. 

-
On8 hour 

boys 
by au: 

HB"BY GIIOBOB DAY. M A, 
Head MOlter 

i;;;,. (Aro1lblJlhop Bolgate'. 80h0ol). 
129 They ..u 1 ...... 

MathematIca 
more or less, 
but we have not 
found It com
patIble WIth the 
cbB.barge of tbe 

, l'tIf!11lar School 
work, to give 
any attentIon to 
CbeD1lBt1'f or 
SCIence, m the 
seDfle m wlnch 
[ belIeve you 
mean rt 

Cliftou (s .. _ .... ). 

162 36 17boya learn Geology twice .. week. f of 
an hour each 1_ 12 on .. a week. 
There '8 .Iso .. voluntary Chenuotr1' 
(ptacI;1caJ) Clan. twice .. week, on' of 
achool hOW'l. TIna avemgea a.bou' 12 
to 14 hove. bot alton' balf of tbem will 
be mem6ers of tho Geology cIaHea. 

The ChClDl8try J ....... are one hour each. 

R. DAJQBL, B.D •• 
HeadMaater 

York, Nov. 18th 1874. 
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ANALYSI& OF THE RETURNS RECEIVED IN ANSWER TO THE SECRETARY'S LETTER 
OF THE 16TH OF NOVEMBER 1874. 

118 87 

• 

II'nmber o18choola Aggregate N ber N ber f Boys Smence. 88 tar 881he IrifOJ'Dlft,tion I I 
Numberol HOUl'Bglven per Week tD 

m ':.h~~ IotBoyainthe~ ~&nenoe. nc;: ~~!C:~ Tune 

57 8,945 

.... be tabUlated. 

Half .... hourperweek m Sschools 
1 hOUl" pel' week m 7 schools 
Ii hour II 5 " 
2 hours II 16 JJ 

Shoun ., 9 " 
athODI'8 " 2 ., 
4 hours ,,10 Jf 

Shoun: ., "' " 
6boun " » " 
lOhoDl'S " 2 " 
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, ROYAL COM.MISSION' ON SCIENTIFIC INSTRUCTION AND 'THE ' 
AnV ANCEMENT OF SCIENCE. ' 

7TIOTORLd R. 
I 

VICTORIA, by the Grace of God of the Uruted Kingdom of Great BrItain anel IXelaml 
Queen; Defender of the' Faith, To· Our Right' Trusty and Right 'Entirely Beloved 
Cousin William Duke of Devonshire, Knight of Our Most Noble Order of the Garter,~ 
Our Right, Trusty 'and Entirelyl Beloved Cousin Henry Charles Keith Marquess of 
Lat).Sd0wnA,-Our' ,Trusty and Wellbeloved Sir John Lubbock, Baronet,-Our Trusty 
and Wellbeloved Sir James Phillips Kay.Shuttleworth, Baronet,-Our Trusty and 
Wellbeloved Bernhard Samuelson, Esquire,-Our Trusty :ind Wellbeloved WIlliam. 
Sharpey, Esquire, Doctor of Medicine,-Our Trusty and Wellbeloved Thomas Henry 
Huxley, Esquire, Professor of Natural History in the Royal School of Mines,-Our 
Trusty and Wellbeloved William Allen Miller, Esquire, Doctor of Medicine, Professor 
of Chemistry in Kings College, London,-and Our Trusty and Wellbeloved George 
Gabriel Stokes, Esquire, Master of Arts, Lucasian Professor of Mathematics in the 
University of Cambridge, Greeting: 

Whereas We have deemed it expedient for divers good causes and considerations 
that a Commission should forthwith issue to make Inquiry with regard to Scientific 
Instruction and the Advancement of Science and to Inquire what aid thereto is derived 
from Grants voted by Parliament or from Endowments belonging to the several 
Universities in Great BrItain and Ireland and the Colleges thereof and whether such 
aid could be rendered in a manner more effectual for the purpose. 

Now Know Ye that We reposing great Trust and Confidence in your Ability 
and Discretion have nominated constituted and appointed and do by these Presents 
nominate constitute and appoint you the said William, Duke of Devonshire-Henry 
Charles Keith, Marquess of Lansdowne-Sir John Lubbock-Sir James Phillips Kay. 
Shuttleworth-Bernhard Samuelson-William Sharpey-Thomas Henry Huxley
William Allen Miller-and George Gabriel Stokes-to be Our Commissioners for the 
purposes of the said Inquiry. 

And for the better enabling you to carry Our Royal Intentions into effect We do by 
these Presents authorize and empower you or any three or more of you to call before 
you or any three or more of you such persons as you may Judge necessary by whom 
you may be the better informed of the matters herein submitted for your cODsideration 
and also to call for and exa.nline all such Books Documents Papers or Records as 
you shall judge likely to afford you the fullest information on the subject of this OUl' 
Commission and to Inquire of and concerning the Premises by all ot~er lawful ways 
and means whatsoever. 

And Our further Will and Pleasure is that you or any three or more of you do 
Report to Us under your Hands and Seals (with as little delay as may be consistent 
with a duo discharge of the Duties hereby imposed upon you) your opinion on the 
several matters herein submitted for your consideration, with power to certify unto Us 
n-om time to time your several proceedings in respect of any of the matters aforesaid, 
if it may seem expedient for you so to do. 

And We do further Will and Command and by these Presents ordain that this OUl' 
Oommission shall continue in full force and virtue and that you Our aaid Commis. 
sioners or any three or more of you shall and may from time to time proceed in the 

85871 a 2 
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execution thereof wd of every matter and thing tberein contained although the same 
be not continued from time to time by adjournment. 

And for your assistance in the execution of these Presents We do hereby authorize 
and empower you to appoint a Secret8.ry to this Our Commission to attend you whose 
services and assistance we require you to use from time to time as occasion may 
require. 

Given at Our Court at Saint James's, the Eighteenth day of May 1870, in the 
Thirty.third year of Our .Reign. 

.By Her Majesty's Command, 

H. A. BRUCE. 



ROYAL COMMISSION ON SCIENTIFIC INSTRUCTION AND THE 

ADVANCEMENT OF SCIENCE. 

P1.0'l!OBL1 R. 
VIOTORIA, by the Grace of God of the United Kingdom of Great Britafu and Ireland 

Queen, Defender of the Faith, To Our Trusty and Well-beloved Henry John Stephen 
Smith, Esquil'e, Master of Arts, Savilian Professor of Geometry in Our University of 
Oxford, Greeting: 

Whereas We did by Warrant, under Our Royal Sign Manual, bearing date the 
Eighteenth Day of May, One Thousand Eight Hundred and Seventy, appoint Our 
Right Trusty and Right Entirely Beloved Cousin, William, Duke of Devonshire, 
Knight of Our Most Noble Order of the Garter, Our Right Trusty and Entirely 
Beloved Cousin, Henry Charles Keith, Marquess of Lansdowne, together with the 
several Gentlemen therein named; to be Our Commissioners to make Inquiry with 
regard to Scientifio Instruction and the Advancement of Soience, and to inquil'e 
what aid thereto is derived from Grants voted by Parliament, or from Endowments 
belonging to the several Universities in Great Britafu and Ireland, and the Colleges 
thereof, and whether such aid could be rendered in a manner more effectual for the 
purpose: And whereas since the issue of the said Warrant William Allen Miller, 
Doctor of Medicine, one of the Commissioners thereby appointed, hath deceased: 

Now Know Ye, that We, reposing great Trust and Confidence in Your Zeal, 
Discretion, and Integrity, have authorized and appointed, and do by these Presents 
authorize and appoint you the said Henry John Stephen Smith to be a Commissioner 
for the purpose aforesaid, in addition to, and together with, the Commissioners now 
acting under the above-mentioned Royal. Warrant. 

Given at Our Court at Saint James's the First Day of December 1870, in the 
Thirty-Fourth Year of Our Reign. 

Professor Henry John Stephen Smith, M.A., 
To be a Commissioner for inquiring into. 

By Her Majesty's Command. 
H.A.BRUCE. 

Scientifio Instruotion and the Advancement of Science. 

b 



SE.VENTH ,REP,ORT~ 

, tli ,J/I j ,I' .' 
TO THE QUEEN'S MOST EXCELLENT MAJESTY. , 

I I U I I 

MA" IT PLEASE,YQUR MAJES1iY. 

WE, the Commissioners appointed by Yam'Majesty to make rnq~iry with regard 
to Scientific Instruction and the Advancement' of' Science,' and to InqUire what Aid 
thereto is derived from Grants voted' by Parliament, 'or I from, Endowments belonging to 
the several Universities in 'Great Britain and Ireland,' and the Colleges thereof, and 
whether such Aid could be rendered in a manner 'more effectual' for the purpose, humbly 
beg leave to present to Your 'Majesty;' m' continuation of , our' former Reports, the 
following Report on the University of London; on"'the1 Universities :01 Scotland 
(Edinburgh, Glasgow, St. Andrew's, arid Aberdeen) r on tbe University'of Dublin and 
Trinity College; and on the Queen's' University in' Ireland., 

As in our Third Report we have dealt wit~ ;The ~niJ~rstties 'of Oxford and Cambridge; 
alld as in our Fifth Report we have referred to the AITBngements made by ;r'he UniverSity, 
of Durham for the Promotion of Scientific Instruction at ~ ewcastle-on-Tyne, the presen~ 
RCJ.>ort will conclude that part of the Inquiry, entrusted to, us which, rela,tes to the 
Umversities in Great ~ritalD: aud Ileland and the ,Colleges t~ereof, , 

I.-The University of London. 
t j I ' j 

1. The University of London was founded by Royal Charter, on the 28th Qf~ovember~ 
1836, for Objects whICh II,re best expressed in the words of its Original Charter: 

" Deeming it to be the duty of our Royal Office" for the Advancement of Religion 
and Morality, and for the Promotion of Useful, Knowledge. to hold forta to all classes 
and denominatlous of OUl" faithful subjects, without any" distinction w,hatsoever,' an 
encoura~ment for pursuing a regular and liberal Course of Education; and considering 
thllt many persons do prosecute or complete their studies both in the Metropolis and in 
other parts of the United Kingdom, to whom It 11\ expedient that, there should be offered 
such facilities, and on whom I~ is just that there should be conferred suc1;t distinctions an~ 
rewards, as may inclme them to persevere in these their laudable pursuits; further know 
that for the purpose of ascertaining, by, means of Examination, the persons who have 
acquired proficiency in Literature, SCience, and Art, by the pursuit of such course of 
education, as evidence of their respective attamments, and marks of honour prol'0rtioned 
thereunto, we do will, grant, declare, and constitute our right trusty and nght well 
beloved cousin, William Cavendish Earl of Burlington [with 87 others], one Body Politic 
and Corporate, by the name of (The University of London.'''' , 

2. The Governing Bodies of the UniverSity are the Senate, and the Convocation. The 
Senate consists of the Chancellor, Vice-Chancellor, and Fellows, The Fellows (36 in 
number, exclusive of the Chancellor and Vice-Chancellor for the time being) are appointed 
partly by the Crown and partly hy the Membels of the Senate under t.he powers granted, 
by the Charter. The following Graduates. ot: the University constitute the Convo
cation of the University, viz., all Doctors of Law, Doctors of Medicme, and, Masters 
of Arts; all Bachelors of Law of two years' standing, all Bachelors of Medicine of two 
years' standing, all Bachelors of Arts of three years' standing, all Doctors of Science, 
all Bachelors of Science of three years' standing. and also all Graduates holding other 
Degrees recognised as qualifications for adInisaion to Convocation .by resolution of Con .. 
vocation. i'l ' - I ' 

3. The whole of the annual expenses of the University are provided for in the Civil Th.,.311Dl 
Service Estimates, the Estimates for the financial year 1874-75"being 9,8611. The fees p&ld lU was 
received hy the University are paid into the ~xchequer: the sum thus paid in tor the 4,2021. 108. 

same year is g\'\'°en in the Appendix. togethel' with the annual expenses for 1875-76. i~7lX I .. 
35871. A pp.48, 44. 
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4. That the Government which founded the University desired specially to encourage 
the introduction of Scientific Study into General Education, may be inferred from the 
character of the original Body of Fellows; which included many names dhltinguished 
in Science, as well as many eminent members of the Medical Profession. 

5. The Senate was not originally empowered to grant any other ~reea than those of 
Bachelor and Master of Arts, B8.chelor and Doctor of Laws, and B8.chelor and Doctor 
of Medicine. 'I'" l • (1 " '1 II 'P elf" rJ - f r I 

6. Certificates of Studentship in Isome one el' more' of the affiliated Colleges or Medical 
Schools were required from all Candidates for Examination; and on the Report of the 
Senate to the Home Secretary, from time to time, the list of such aOilmted Institution. 
might be varied, altered, or amended. 

7. The Examinations have from the first been conducted by Examiners appointed by 
the Senate. . l'I - 11. Ie '.: I ' , " , <. {I, " ., / 

8. In proceeding to frame a Curriculum of Study for Degrees in Arts and Medicine 
(Degrees in Laws bemg originally conferred onJyupon such 'as bad previously GradUated 
in .Alts); the Senate determined to institute a MatricJ1lation, Exammation, which should 
be the test lQ( the camhdate)! qualificatioll to ~nter npal! a course of Academical Study 
for either I.>f sU<lh.Degrees,,{ ',This"Examination included. from the. first, not-merely 
Classics, Mathematics,.,nd ~lish, but also an Elementar,YJ{nowledge of either Natural 
FhilosophYf .yhe,miatry, 0.- , ;Natural HIStory i 1 &Jld • further ~Ilcourag:ement ,to .~. Jltudy 
of these Depart.ments of Science was given by subsequent·Uonours Examination/!. 
: ·9; The va.J.ue . attachlld, to 'this Matriculation: Examinatioll, as a tellt of, a good School 
Education. ,IS, increasingly sl;lown by th" le:r~'llum~r'Jof Candi4a~B (now exceeding 
1,000 annually) who present themselves at It,. ,. cOIlSI~rable proportion of $e811 hll,vmg 
no intentioJt \If proceedin/i to any Degree.,~ . . 
, 10." No pra,cpc~l EXaInJliation was ori~Alll;instituted at Matrlculati'on, and nd bMnge 
in thill tefl~e!:t'has beeq hithertp maile. It is ,evident that there would be considerable 
dilliculty ip. urkRhlzplg ~ucb! $It examination fpr five',or -Bii' 'hundred. candidates: -'But 
there Can' bb 110 '(l'ottbt "~ha~ t 1e' this 'diipculti"could -,be' q\retCome; the eJ)f'orcemen~ of a 
practical test would accelerate the introductIon of :eractiC:al Work jnto 'School Teaching. 
and would thus exert a very favourable inBuence on the prowess of Scientific Education. 

11. The Curriculum fPt:tb~.lJegre_e or Bacbelor of'Art!I mcluded Animal Physiology, 
with Classics, Mathematics, and Mental PluIosophy, as subjects of the Pass Examination; 
and I, Hollours' 'Etiunmatlou.IJ Iwere' instituted Itt' -Chemistry, :Animal' Physiology, and 
Vegetable Ph,siotcigy, witli Structuritl Botany) . '1 I / , - , '\ I 

, U. The FIrst !ExaminatIon for the Degree of Bachelor' of Medicine included Chemistry 
and Botany'J il! both''Which'subjects the examination was praotical as well as written anil 
oraL. ".A:'~Subsequei1t"HoI10uhl"Examination was held lD Chemistry, to' which. Will 

aUached atl' Exhibititiu >ot''3t!1lJ per allliunt for two yean!. And an Honour' E:nminatioE 
wilsheldinBdtal'ly'l,t f.'{,.,J~ ),"'"" .,' I!", , ", I 

) 13! In 'thtVSecand 'E:iathiIiation for the Degree of Bachelor of Medicine. Physiology 
(with Comparative Abatom,l'took equal rank with Medicine, Surgery, and Midwifery; 
and 'Was {the tsubjecV bi fI 'subse'<[Uent Honotllf E:raminatlon, to whIch was' attached a j 
Schola:rsbip of~ 501. p¢r annliIil. for two years'. with a gold medal and the style Of Univer. I 
~ty'¥edical-SchoIai .. !Hflfr "I 1'",'>" ~,,,' 'd' , ' ,f" 1 
IlfI\(1t~({"lJd-~UlfHI"IIJil/IHJl1t-' 1',1· l)I,~!'lltll ,I, (I] I 

" 14. lNo material change.m these arrangements took place until the grant of a New Charter I 
in ithefr..ar l8Ss,. by,wlnch&he, University was empowered,to'llODfer the several degrflell 
of Bacbelor, Master, and Doctor, in.l\rts, Laws, ScleDce, :Medicine, Music, and in .uch

1 
other Departments 'of Kbowl.edge ( except Theology) as the &nate might determine!. .And 
the· same-.charter 'Providetl that )lerSODS nol: edu.C8.ted in any, of the alfiliated Institutions, 
might/be admitted to examination for any of the Degreea,ccmferred by the UniVerBity,1 
other than Medical Degree.:, , I ,!, ,,' -, I, " , , 

15. 'Before the terms of ,this Charter were finally -settled, & Memorial had been preseQted 
to lthe: Senate.'J11IgneG.. bt{~20Iof the, most, eminent Scientific MeIl in the Metropolis, 
urging the propriety ,of establishing Degrees in SctenceJ anti a ~ommlttee of the Senate, 
which included,Dr.lAmott.' Mr,JBrande., and Mr) Faraday,'Witb 'the su~uent addition 
of ·Mr. > Hopkins, 1hw:1,bee!J BppoiBted for ,the- coDBideration. of tps subject,. !B the 
following.-year (11il59),f/the l>egree& of Bachelor.and Doctot m"SClence were iIl8t1tated, 
under RegulatiollS winch, with some a).teratiollS in detail, f remain in force at the. preteJlt 
time. t,rt ,', ~ 'j , , 

16. The principle> on which 1he Cur,riculum of Stndy for the Degree of Bachelor m 
Science was framed, was that of laying, broad foUndation of Scientmc Culture, upon 
whicR the. student might advantageously base hiS ilCquiremeDts in whatever department 
of Science he might choose as his special pqrsuit. The Y1l'8t (Pass) Examination for the 



Degree of Bachelor of Science includes Pure Mathematics, Experimental Physics, 
Inorganic Chemistry, Zoology'Oand..;Blltany, rS,Ilbsequent ,Honoltrs Examinations are 
held in these several'1mmclies 'Of k'nowledge;- 'an'ExhI1iition'"bf 40Z. per annum for 
two years being awarded to the .hlghest!, proficient 'in each, provided that he is found 
deserving I,>f it. j The:. competition for the Exhil!ition In Ma~hematics is openl also to 
Candidates who bave paSsed th'e']'ir!!t -E:Qmilj&til,>~ for ,ihe.Degree of,Bach~lor of ,Arts; 
and the cOIIlP.etition fOli t~ o~hef ;E~ibitions is open. also to ~e9ical v.anduilltrs.!, , ' , 

17. The First Exammation for the Degree of Bache10r of' SCl~nce" Wltq. the pnusSlon of 
Mathematics, under the style 9f the 'Pr~lll;ninary Scieptifi<;, Examina,ti0D: .fllr the Degr,ee, of 
Bachelor o( Medicine, is now imposed. 'Q.Q. 'all, Candidatel\ for degrees, in, Mcrdic~e, as a 
preliminary, to the proper Meific~ Cupifulum! 'th~:~ubjEicts of InoJ"ganiG' QliefDistry, a?-d 
BotAny being.)om,it~d; ¥om r the :E:irstl ExalWJ1.8tio~ for '~¥~l,~achel0l"~ Dew;ee, '"lYhlle 
Physiology, is. now, trSJHlfen;~d)~ It fi;o'!l t~e i ~eco~ ;, All Me~c~', Ca~didat~s are 
required 1;0. ga through a Practic81 EXamlllatlO/l 10 Oh~)lllstf~ ;, and,.ltJ,S ,thEl mtentlqn of 
the Se,nate to impose tbis te$t pn p,aDdidat,~s fo}: lJ.\!g[ee~ ~~qience 8lejQl~ ,'Pl~ :t:x~iqa
tions in Zoology and Botany have' from the first been partly practical'. 
, 18, The ~econd (Pass) ExawiJ;l,a.tiQ1h.:.fo,f the,J?egre~ Q\ ~Ilchel\>.r of ~!!ieI\c!\ ¥tcludes 
Mechljdlical and N IIturaf, Phl!0ijophy;. Nrganic" C¥lllis~);:r.t' Geology' and,1?",lalontolo8'Yj. 
AI1i~a.1 Physiology, I\.nd Loglp, ~d M01'lIl f,qilosophy. , ;:subsequent Honours, Examina
tions are beld in these sever.al 'brl\.ll()he~ qf Jwp1rledg~; -Scliolarships of' 501, Pez: annum for 
tbre~ years (t~e c9mp'etitiof1.' .for .Wf\cli, ~:, open, a)s9 ~6.call~~a~ who. hne, ;pass~~ the 
Second, ExalDlllatiOD, for the 'De~ee of I Baellelor PI, Arts) bemg Il'fa~ded, to ,the highest 
proficients in 'Ma~hematlcs, 'Iltn~ 'jn" L~gic, 'ao4, M;oral, Philosophy; ~pective1y; 'and' 
Scholarships of pOl. pel' ~um 'foJ,' ~wo ye~ bfling !,!wardelJ, to ,thq, highest ,proficients in 
Chemistry, Zoplogy (including 'Physiology}." and Geolpgy 1lIId, PiUalontology respe~;'ell' 

19. :n,e frogramme of Subjepts. fCjlr the pegree Cilf Doctol':in Science~ qn the' other 
hanli., ~lI:s framed, with a v,iewj,of .enc9,w~g, tlie', highesft, prq~cieI\cy, i,n, so~~, ~PEic.ial 
Branc~ o~ Know~edge l the candidate! being expec~d., tq ~~ so" fqlIy,c,o,versilIIt ,1fIth 
the ppnClpal subject he may,splec1t, ¥ to bE; a,blll tp go t,lirougb, ,anyAe~t, (whethe~ ,by 
'theoretical 'i OJ; practical :\'::xallJll,1atipp) ',pf ,hls acquirements in i( that ,can I be fairly 
'applied. Sixtetln, l'rimary ,llranches are specified ~ hut sllver~ qf these ~re" again suh
divided, and pthers may be treated in different ways, it the option of the Candidate. , 

20, The, total number of Candidates who, Pllvll ob~ained the, Degrl!e of Bachelor'in 
Science up to the present time is 151; the Ilunlber,'of th~se ,who ,ba~e' o~taintld thp . 
Degree of' Doctor In ,Scien<:e i~ 21, ,of "hpm ,lJ pr~~~te4, theIDselres in op.~ PI: o~lier 
,of the D6{lartrqents,. of ChemIsi'fy. , ' 

'd. 1 i, 'I ~ I ,'\ ! \' \ \. I' I., f 7 1 "l ,f t 
" 21_.1n ~ur,ThIrd Report."Ye 'haye suggested that; Ii :Ooptor",te"ip,,$cjE;I1c;:e should. be ThirdBe
established lI\ the Universities, of, O;xford .and Cambridge, anel.,we have elfpressed the port. p. XlII. 

opinion .. tba~ Candidates fOf~,Deg~ee should not merely show plOficiency qf know-
n ,ledge as tested by Examma/'.¥>n. hu,t should,. also. Joffer, ,some Origil:Ial Oon\ributiQll, lp 
.. ,Sqience:" ,This principle ~II}! ~rEla~~ _~en.adopte~~l by' the, ;Umvljulty Qf, ,Eqmby.r~y. See:\,_ 4() 

&04, ",e thmk ,tbat the Senate, 'If, the Ir!myersity pf ,Loplj,oQ, wqul~ ,do, wen,to"cpn~der . 
whether,th~y tiliyu1d Dot alsp aWlll'd the Degree of DqctQlj o{ ,Sqence only to ~osq :who 
'have given proOfs' of the a~ire,:&nd. \he, ~1i'pacitJ(. ~o. 'Vake .s01l1e ~itiQI\ tq Scientific 
R;nPwle~e. " "', " , - , 
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BBVBlITII ,REPORT 0 .. m B()YAL' COIOaSSION 
• 

lI.-The 'Universities of Scotland. , , 
GENERAL REMARKS. 

22. The four Scottish Universities were, as lately as 1863, the subject of an IntJ.uiry 
t:onducted, at considerable length and with great minuteness, by Commissioners al?pomted 
under the Universities (Scotland) Act of 1858. The powers given to the Commissioners 
included the Arrangement of the Financial Affairs of the several Universities and 
Colleges; the Foundation of new Professorships; the Regulation of the Course of Study 
and of Examinations for Degrees; and the Revision of Foundations. These powets were 
bowe\'er, conferred upon the Commissioners 'on' the understandmg that 'the addition;!, 
sum to be/rovided by Parliament for the 'four Universities was not to exceed 10,0001. 
a year, an there CIIn be 'no doubt that in making the Recommendations contained in 
their Report,' they Were influenced, not only by the ascertained wants of the Universities, 
but by the consciousness that 'their expenditure was 'to be confined within this limit. 

I , • \ 

23. We have not thou~b.t it necessary to follow the Report of the CommissionE'rs through 
its various details •. It IS, however, important that we should point out the position 
assigned by thllm ,to 'Srlience'in the System of Education enjoined by their Ordinl1l1ces. 

GenerBl Re· 24.' The fourteenth Ordinance, which applies to the fout Universities, prescribes for b:. o~ the Graduation in AI'tIi •• a Course extending over four 'winter sessions, and including 
.ione~~~nder ," 'attendance on the Classes of .. Humanity, Greek, Mathetnatics, Logic, Moral Philo
the trniver- ~. 1l0phy, 'and INatural 'Philosopny;" and, in addition to these, .. attendance on a course 
.,tles (Scot- Ie< of English' Literature,"' which 'p~viousl.t had not been' required in any Scottish i":ff) Act, University except that of Edinburgh.' , ',' , 
p. ~vii. 25. The Commissioners ., considered it nccessary to take, as the basis of a Systetn 

k. applicable to the Universities of Scotland, the course of study which had been followed 
Ibid, p.xxix. ~. in those Universities for a very long period;" they dwclt upon the variety of the 

subjects which 'that course already embraced, and upon the injurious effect of too 
large a: variety in dissipatmg the attention of the Students l and they hesitated to 
l'ecommend any steps which might tend' to distract the attention of t4e Student still 
further. ' , " , " 

Ibid, p.l<Xll'. 26. 'They 'wer~, howeVer, 'oF opiuion tbat;it was impos~ible to dispense with any of 
the branches of study 'already lembraced in that cour~e. ., No one," they said, .. who 
" is' competent to fotm an opinion on'such' a question; could doubt the propriety 
" of making Classical Learning the Foundation of an UniversitJ Course." Again, 
the historical Hlstinction of the Scottish Unive!lSities as " Semmaries of Learning 
" for the 'cultivation of the various brancMs of Mental Philosophy, If rendered 
the Commissioners unwilling to 'assign' tq it' a 'position less considerable than that 
-which it had 'hithert6 occupied. So, tod, the study of 'Mathematics, which, under the 
terms of Ordtnance 14; 'includes Pure' Mathematics and Natural Philosophy, appeared 

Dlld,p.xxx. ,to form an 'essential subject. "Final1y, ""considering the hnportance which belongs 
,tI 'to' the 'study of thti''Englisl:i lJanguage and Literature as' part; of a liberal education," 
'ahd the'success'ofthe Literature Classes already in existence, although not compulsory, 

Ib,d 'p xxx in'the"dJlferent Universities,l't!he Commissioners ". did nol; hesitate to prescribe, over 
,. '" and above the three original subjects, attendance on the Language and Literature 

" Course to all Candidates for Degrees [without Honoursl in Arts." 
;Ib,d, Appen. 27. These four subjects once admitted to the curriculum, the Commissioners were 
ilIx, p.22. unwilling, unless the Universities themselves should think it expedient, to require 

attendance on a Natural Science Course (including in that term Geology, Zoology, Che
mistry, and Botany) in addition to the subjects prescribed as essential by Ordinan~e 14. 

28. Previously to this, however, attendance at Lectures on a branch of Natural SCience, 
either Chemistry or Natural History, had been included in ~he course of study at the 
Universities of St. Andrew's and Aberdeen, and representatIOns were addressed to the 
Commissioners by gentlemen connected with the latter University. In consequence of 
these re:presentations a fresh Ordinance, No. 18, WB!! issued, sec. 4 of which empowers the 
University Court of each University to require all Candidates for Graduation to give 

Ibid, Appen- attendance on the Lectures of anyone of the Professors of Natural Hi8~ry, Chemis~ry, or 
dix, p. 30. Botany, whose lectures are included in the D~partment of H0!l0urs In Na~ural S?ence. 

The University of Aberdeen is the only one whIch has taken action under this Ordmance. 
Ilncl, Appen. 29. For the purposes of Graduation with Honours, Ordmance _ I 4 permits a student to 
dix, p. 23. select anyone, or more, of the four following Departments ;-

(1.) C1assical Literature. 
(2.) Mental Philosophy; including Logic, Metaphysics, and Moral Philosophy. 
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(3.) Mathematics; including Pure Mathematics and Natural Philosophy. 
(4.) Natural Science; inc1~ding Geology, Zoology~ Chemistry, and Botany. . 
30 In each of the first three of these Departments two Grades of Honour are recogmsed. 

In th~ Department of Natural Science, however; one Class only was Instituted by the 
Commissioners, in the anticipation that, for same time, fewer candidates would present 
themselves in this than in the other Departments. ' 

31. The effect of this arrangement has been stated to us by Dr. Young, the Professor 
of Natural History in the University of Glasgow:-- ' 

';Tbe' understandmg' 8ID~ngst 'the Professors, both b. GIa.4gow lWd; f believ';' ' .. Iso Ill' Edmburgh, is, toot Qu.957P. 
the hnutatlon to one cl8so of Honours in SCience meens, practically, that the candidate shall pasS' Simply. We 
require' two classes at Honours ID Arts, and a' pass' IS an tha1lls reqUISite, under the Ordmances, ID Natural 
SCience, 80 that hItherto there has been, one might almost say, no mdneement to Students to attend the Classes 
in Natural SCIence." I ( f (" j ) 

32. In order to prevent this discouragement of! the stlldyof Natural Science, we 
Recommend that for the, future two Classes' be recognised,! in the, Natural Science 
Honours List. ' " 

'33. We have already, in our Report on the Universities of' Oxford and Cambridge, Third 
expressed the opinion that, just as a' knowledge of Language and Literature' is Report. 
indispensable to the Science Student, so also some' acquaintance with Natural Science 
is essential to the completeness of that' education of whIch a: Degree in Arts given by oue 
of the National Universities is accepted ItS a proof. ' , 

We observe with satisfaction that this principle has been 'adopted by the' Scottish 
Universities, as the chief Departments of Experlmel\tal'Phys!cs are included under the 
head of'Mathematics, which is one of the compulsoty 'subjects for' the Degree in Arts. 
We would suggest that the Student should b~ allowed! to show the required proficiency, 
whether in SCIence or Literature; by passing'ltll' Examipation' at such a period in' his 
University career as will enable him, in the latter part of his' Academical Course, to 
devote his attention systematIcally to a partiJulal' group of subjects. ' 

34. A large proportion of the Students at the Scottish iV~versities attend the ,dOl~rses 
with the object Qf preparing themselves for a ProfeSSIOn., Theil' education is, not unfre-

I quently, procured with difficu~ty, and at a sacrifice by which their resources, are 
Beverely taxed. ,~It is undoubted," say the Commissioners of 1858, ~. that a very large Gen~l'&{, 
" number of the Students in the Scotch Universities are in exceedingly poor circum- Report of the 
"stances. Many of them engage during the summer' in' teaching and other employ- Sucot~sh.~_, ' 
" t' d • I f hIt h U' 't d' nlvel'SI .. os, men S, m or er to gam t Ie means 0 sUI?porimg t emse ves ate DlverSl y unng CommISSIon 
" the winter;, and the Professors receive, m the last few weeKS bf the' Winter Session, p. xxx. ' 
" frequent 'appli~ations frolU Stu?ents to dispense wit~,,~h~~r 11Rnge,~ ~~tr,!-~nlte, on 
.. account of theIr' scanty funds bemg already exhausted." 

It.follows,from this that the payments w\llch the lTlliversities feel themselves justified 
ill demandinj.i .from their Students Rr~, small" ,~nd thll resources I of the U!livel~sltles 
,themselves, ID so far as they are derived from ,fee~; are, slender, 111 ,proportion. ,Nor Qu.9785. 
will their endowments bear comparison with those of the sister Univelsities in England. 
It was no doubt upon these grounds that P4rliament. upon the occasion of the passing 
of. the Universiti~s (~c.otland) Act, agreed to make,: fr~m, pl1bb~funds. a contribution m 
AId of these UDlversltles. ,An ac<:ount of the applIcatIOn of these Grants, so fat as thct 
are available for,S~ience ~ea~hiI%,:will,b~'.~u~~~q~~"Hy, ~I,y~~.:" i" " , 

35., In, Universities ncces~ible to, and wideli'~sed b~, th~' 'rhiddle' CIasse~"it 'is"'n'ot 
surprising that,"~ide' by side! witH a' systelri; of 'education 'w'hich has' been' successful in 
producing' Literary' and' Scientific' Cultare' 'of' the highest order, there should I exist a 

,body of teaching more' utilitarian in its characte'tj and assigning Ii prominent: 'position 
not only to Pure but to Applied Science. ' "'" , " ,', , 

, Thus.' in each of the Universities of EdInbUrgh: 'G1asg(l\V; and 'Aberdeen, there is'a 
complete Medical School, at which a large body, of Students are engaged in qualifyinG' 
themselves fur the Medical Profession, by attendance 011 the Lectures of the Professor~ Commission
and by ClInical Instruction in the Hospitals.' In the UniverSIty of l)t. Andrew's there is era'Report, 

a Mea~ca1 Facu~ty bu~ no M~dkal ~chool,' ',;: ,,:', l, ,.' " , •• ~o~;7-8. 
Agam, both ID Edinburgh and, 11;1. G~asgow therelare rntalrs of EnglDeerIDg, of which The St. 

an account will be found in a subseqq.ellt ,partr of ~h,i8) Report. These Chairs, as Andrew's 
well as a Chair of Agriculture in the University of Edinburgli, the teaching of all of which ~1ve;;7 
has a decidedly technicn! character" are directly endowed~by Government' froOl Public 187":..75 or 
FU!lds, while tney share the Iidv~ntageS' 'Which have ': been' ~ecured to the Universities of po 45. ' 
EdlDburgh and Glasgow b,y the expenditure of large sums of monvy voted b,r Parliament 
for the erection of UniverSity bwldings." ",' " .. , .. , . . 
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,;' nnClEDJNBURGHlJfi 
'I~I : ' .. ' '\.r !.' /q, , 

fl; >.", ..•.••• '" ~'l,r.hfl,j~~ttr.,q,,~ ,,,!,,', "II " 
86., The position \lssigned tg·Sclence.ID tn~ lJ niversity of ltdJDburg~ bas, in so tar as it 

enters rot/) ,the .Examml\tio,Dcfor, ~r",duation i'l"Arts. been already described in the 
general account which we have given of.Ord.mance It. of the Commissioners of 185.8.' 
. 37. The Scientific Su~ects .taught ~ eoDlle,Xion l'fith the Medicld School may be divided 
Into three groups :- _ v' I'" ,f" '" , , 

A. The,general ,Sciences, ~ which 'alL M,eilica'l Students are instructed and exaWined 
in a manner ~o be presently del$Crlbed:. ':':. , , , ' , 

B. The Sciences: ,more ,especiallY' appertaining ~', Medicine, ,Iuch &8 Anatomy; 
Physiolog" and Patholo~YI ' " , I" " 

C. The Special Medical Subjects themselves, such as the Practice of Mtdicine, 
Surgetyl'a'na'the CIlDical .couraeB.,- , ,,' , 

a8:'~'\Jl,OaDdidateBlfor the Degrees of Ba.chE"lor and Doctor of Medicine are required tb 
pass an Entrance Examination, including, among other subjects, Mechanics add.Natuml 
PhU~o.I1\1.Yl- j)['neYl ).ben" undergo JJ, fr.eliminary ,ExanllnatioD in Botany, Natural 
i£stqry" ;IlJJl!lChemistry;, and Candidates ,obtaining inore than ,75,per cent. of the mark. 
a~ placet! m: ,tJIe ~P/lour, List., ,This EXaInmation is irrespective of those In the more 
stri,c~\y IM~~ Pilpartments of St~y. included in ,the ~econd and third pf the above 
Groups. It IS, however, proper to pomt ,out that dO\lbts hILve been thrown by one .of 
the'IW'i,tnesses,whplJl..!e have ,examined (the Professor of Natural Philosophy) upon the 
8,uffi~\eIil.CY, of.,~ese ~am~atiollll for ,the'l'mposes of .his own Department. Mr. Tait 
states tqat "t~ is ,no provision in t/l~ Unlv~$ity Re~lationB for attendance on Naturlll 
.. ,J!h~9Ppi ,by. , Medical , Studen~. , ,'rhey,are reqQlEed .tQ pass an exceedi!Jgly l!liJ:ht 
~~ ~p1ran~e,~~aminaqon in the merest ,dements of what,is commonly called Mechanics, 
!'J a,nd;t.~eref~s,alljp,apothell ExamlDatjon ,on,w9at'is' called ,Natural Philosoph'y. bUf ~ 
" would be absurd tp,say .that the" so-called elements ,of Natural Philosophy In. whic~ 
" the'\!' ,are examined embrace .the whole subject." ' " , 

39:' 11Ie Eliminations for Degrees in 'Science are described in the following! extritcts 
from' k 'Statement iU:mished to us by a Oommittee of Senatus of the University. ,'" 'f 

Minutes of ' ;, 6,,~ih~~tea for the Degr..e. of Bachelor BIld Docfur of Scieuce, in the Department of Physical and N atu .... ) 
EVldetlce',' SCienCe, undergo .. PtelJJnin...,. SctentIDc Examlliatlon nPM"thematJea, Natural Philoaophy, ChellUBtry, Zoology, 
'VbLII., "and 'Bo!anyJ"''nus exammation 1~ called Ilhe iFIrot Bachelor of SCleD"" ExaminatIon. The candidate Die.}' 
App. 'V.; 1, , than lIeleot one of the; follpWUig .groups fQr the Second EsammatloD, on paasmg whIch he attaina the Degree of 
p • .,s.'· Baclt~lor of SctenllO ""'" • ,. ,; ')' ,.;,..' M.:u._~ca1 ~::encee -1 Higher MathelDllti .... 

Edinburgh 
UniVersIty 
Cal. 1876-
76, p. 128; 
and 
App.m., 
p.47. 

, ,~a,. .... , .,.,. 1 Nat1U'l1J. Philosopby. 

'it (~.) I The PhYsical Expertltuintl.l
i 
Sci.nces • ~~~iital Phyu. 

<C, (c.) !he ,N~ Sciences· ~", - " ,,, ~h~~~gy~!iogy." 
.. For iIle Degree ~r DoCtor of Science,' tbt! &.ndidate must 'profesa that Science which he intends to be th~ 

Special. object of 'Irl~ ,future study, and must further '8Oleot .. particular branch of it in winch he beH." .. 
1umseIf to h&ve _ed B considerable bowledge." 

• i ' 
40. 'sincethe'for~going information was reCelved frolp the Authorities of the Uuiversity 

of ~burgh, /1. 'Re~lation has been made that each Ca.ndidate for the Degree of 
DoCtor of Science'must submit a Thesis containing .. Some Original Researches on the 
subject of his intended ~Xamination, 'and such' Thesis mllst be approved before the 
candidatjl U! allowedrto proceed to examination." . 
I' 4i. J..D. ~dditio~ b, the ~bove Genera! :pep in Sci~nce, tW;re is alBo a special Degree 
jn the ,Department of EnglD,eering, which i. ,thus referred to in the same doc\lment :-, r 
," Candulate& for the Degrees of ;Bache\0I' and Doctor of Science in thll Department of E~eeriDg mIlA 

undergo B Pre1iminary Es-aminatlon in Math_tlcs, Nat1U'l1J. Philosophy, aDd Ch8llllBtry. They may than 
proceed to the SecoDd, Bachelor of Setonce EXlIll11D&tlon u1 the followmg II11bJecte ....-Matbentalico apPhed to 
MechaniCS; Engmeering, and Mechanical Drawmg. On paoamg this Examinatwn they receIVe the Degree of 
Bachel<* of SClence'in Engineering. The candtdate for the Degree of Doctor of Scisru» in ~ 
mast profess one, anll Dot !llOJ'4I than I'ne, of the II11bch~11II in each of the two followmg groope of oni!ieela Il-

, " I ,{~) The destgn of macltiner.1. with tomplete drawinga, &peIliAca-

L 
'0.. ..... _. E . tiona, and estunates. , , 

" -u"""""" lIlFeertng (6.) The preparation of designs, specDlcatl(llls, I1Dd est.im&taI for 

{!
~l~;! ==-Work. , ' ' 
6. Ohemistry. : 

,,,,' <"lL-AppHedS<:iene& c. Geology. 
IL) One brandt of Natural ~hy. 
e.) Telegraphy'. , , 

.. ~ ~ in Group L consist in ~uhing the actual execution of the soecdled wort. TLe 
eandidaie is examined omlly in COI1I181JO]] WIth the wmk 81lbmilted'. Ius D'fnL,"" , 

Co f. 
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42. To the Departments in which pegrees in Science ,n:a.y be Jobtain.ed", has, we also App. IlL~'" 

learn, been recently added a Department ,s£,Public,Health, an account of which will be p. 63.: ' 
found in the Appendix to this Report, " 

The System 0/ E:co;mihatio'I'VJ 
,f I • .. ~ .. \ ') 1\ ~ ~ ! 

43. "We deQire, before proceeding further, to refer" to the "Evidence which we' have 
received with regard to the manner in ,which the, Examinations. for Graduation are 
conducted. in "this UniverSity. It&- means have not admitted of payments to Special 
Examiners for the Science Degree, and the, Exammations have consequently been 
hitherto conducte!l-almost: entirely by·the Professors themselves,: who receive no remune-
ratIon 'for'th'eu. labour as Examiners. I , ' " " , 

44. The,Examination for Degrees in the case of the Faculty of' Medicine was, at the Qu.9329. 
time when we received Evidence ITom this University, ~ntrllsted to all the Professors in 
the Medlc'al Faculty, With three Non-Professorial ExaIDlners, elected by the Umversity 
Courtl and paid by a Pll.l'liamentary Grant of 1001. a year each: ' 

45. This arrangement was not one with which the University Authorities were content. 
O! Many of my Colleagqes," says the Professor Qf Anatomy, "and myself also are of Qu. 9333. 
".opinlon that our System of Examination would be improved~ if ,we had more than 
" three N on-Professonal ExatnlnerS" specially q,ualified. We &:re b'y no means jndlsposed 
" to receive additional examiners ab extra, supposing that any arrMlgement could be 
II made for properly remunerating them.'" With reference to this subject, the Professor Qu.9380. 
of Chemistry' stated to us that all hiS ColIeagqes ",desired' an increase in the Dumber of 
" Non-Professorial Examiners, because, as they are'not appointed as ,Examiners in any 
.. one Department, it must freqJlently happeJl that no one of them is spepiall]' aeCJ;uainted 
.. with the subJect" in which he is called upon to examme. ' 

46. Since this ~vidence was given, the UniverSIty COlll:t has, m. the casEl, o~ the M~dical App. m., 
Examinations, thoroughly recognised the principle of associating With the Professors addi- p.61. 
tional Examiners, uucounecteg ,Wlt~ the ~rofessorjat.e, and ,haS introduced a large number 
of additional Examiners. It would be very deSirable tha,t a similar Improvement should be 
introduced intq the other Scientific Exammations.ot the ,University. , We Jearn that the 
question of &ppomting -additIOnal Examiners, not Profe~sors, for the J)egrees in SCience, 
has heen under the consideratIOn of the, ~iversity COllrt, but that thiS useful reform 
is stullikely to be retarded, owing to want offunds, We 'should regard it aS'a fortunate 
rhie~ultb~f, out of any assistance. granted to t~«: l!Itive~sity, funds co~l~ b~,,!,pp~opri~ted for 
t s 0 ~ect. 

, Finan~iat Statement., 
47. The capit!tl ofthe University-was stated, ID 1872;toamount'tol 144,g5Il.' 'Ofthis Qa.9269. 

capital, the sum of 103,5561. is specially limited to certain uses. The income available 
for other than these special uses consists of-

" • 1. Interest on the differenbe between the above 8ums!' 
2. Matriculation and Graduation Fees. 
3. The Annual Grant from Government. ; 1< I 

, 4. Sundry minor receipts. ' 
From, these various sources the Univet:sity derives. an income' 'of/ 't,37.5t..: of the 
distribution of which we receiv.ed the following ac~ou,nt :-

" The general admlDIstration of the UDlversity (VIZ., the salary of the Secretary, the oaJary of the Clerk, the Qu. 9270. 
oaJary of the Factor, that IS our Ulan of basmess, the salary of the Dean of the MedIcal Faculty, of the Dean 
of the Faculty of Arts, and the Echtmg of the Calendar) costs 9811 a year: the LIbrary absorbs 1,5841. 
annually; 2171. IS allowed for the support of the AnatoDUcal and BotaDIcal Museuma; the l'Ilpair, cle&rung, 
heating, and.' lightIng of the bwldmgB, the poor rate and water rate, and msur&llceSj absolb 1,82?];; on the 
general servioe of the U DIversIty, ID the shape of door-keepers, warders, and so OD, 5951. IS apent, 1,4651. for 
Class AsSIstants and class expenses; 866/. ror printlDg and adverbsements; 2071. for prIZes; 18/. for 
graduatIon expenses, and 411. for sundrIes, makmg altogether 7,8011. The balance of Dne:s:pended mcome 
for the YeaJ' 1871 was only 74/." \, " 

\ q ~ ~ - I ! ", 

48. Out of the income derived from the J:apital sum of 103,5561., the interestof24,0561. 
is applied under special bequests to the Endowment of.five Chairs': inc:ludmg one of 
Natural HistOry, while the interest of 54;7201. is set apart for Bursaries, Scholarships, 
and FeUow~hips, of" which, however, 'one orily is given in the MediCal, and three only 1D 

the Natural SCience School, the remainder being"-assocmted with the Faculties of Arts 
and Theology. 

49· We have been supplied with the followin~ S~tement of the Funds Annually :pplied 
to Scientific Instruction, whether from Endowments or Parliamentary Grants or from the 
general University Fund. ". 

A4 
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Minutell 01 ~ 
'FUNDS AmruALLl' APPLIED TO Scr&lIT1FIC INSTRUCTION, DElUVBD PliO. END()WXKlITB 0tI 

EVldenoey 
VoLIL, 
App.V., 
pp. 10,11. 

See 
.App. n., 
p. 46. 

' P~nUl'G~ 

NatrJrQI PlI.loIopAy. 

Endowment of Cbair {Leith Harbour Annuit;y 
Parhamentary grant 

ClIISB AaslBtanll-Parhamentary grant _ 

P,.ocbcal Almnomy. 
Endowment of Chair-l'arlJamen .... ry gl'Bllt 

Agrieulture. 
Endowment-Pulteney bequeet, 50/. ~ 
Granted in 1868 { H,gbland and Agricultural Society, 1501. , 

Parhamenf.llry gt'8llt, 1501. - -
, Music. I 

• I 

Endowment oiehllir rrom{f?alarJ of,Profeseor
9 

- ' - -

funcl. left for that pur- CI8S8 Expen ... ,-;-

Pose by General ReM _ Aselstents and lnstl'Uments, &c. 
, Annual Concert • • 

Enfl'neerang 

Endowment of Cbair }J>arliamen .... ry grant • 
Su' DaVld Baxter's Foundation 

Closs Expenses-Sir David Baxter'. Foundatton _ 
• , , C/iemut"1l. 

Eudowment of .chalr-ParlJamentarY grant 

" 

C1iermcal Lahoratory. 
From the Hope Prize Fund, a Biennial Travelling Scholarship, tenable for 

year, value 1001. '. ' • • • • • _ 

Physiology. ' 
Endowment of Chan-Parliamentary Gt'8llt 

Anatomg. 
N81ther endowment nor Parliamentary grant. 

Natural matorv tmd M.1UJrlJlo!lY. 
Endowment of { Parhamentary grant • • • • 

Chair • Thompsonian bequeat. • • _ 

Gt!f!ogy. 
Endowment of{ Sir ltoderick Morcbieon's Foundat.ton ~ 

,Cha" - Parhamenf.llry grant • • 
CIRS. expenses-Sir Roderick MurchldOR's Foundation ' 

BotlJ12Y' 
Endowment of {Parbamentory grant 

Chat. • Leith Harbour Annuity 

£ •• d. 
22 4 4 - 180 0 0 

~ 100 0 0 

• -800 0 0 

:} 350 0 0 

· 420 0 0 

- 300 0 0 
· 800 0 0 

· 200 0 0 · 200 0 0 
40 0 0 

- 200 0 0 

one 
, 601. per BnD. 

· 150 0 0 

! I. d. · 160 0 0 
8616 II 

- 200 0 0 

· 200 0 0 
40 0 0 

· 160 0 0 
40 0 0 

Fmms AlINUALLl' ALLOOATED nOli mil G"'lO!IRAL UmVJmSlTY Fmm TO SotllllTIFIO Ilf8TBUOTIOJl.f 

Natural Pktloaopi...: 
By Ordmance of Commissioners-!. " "'(",, , Cl'" expenses • _ -,_ 
Annual vote of Senatus

MechaDlcai ABBlStant 

Annual vote of Senatn&
]i'or cl ..... expen ... "\ 

Annual vote of Senatn. for prizes -

By Ordinanoe of CoDllDl8SionllN
&Iaries of .Assistants 
CI"". expenses • 

/. 

Pract1ea! AstrOflll'l1l1/. 
None. 

Agrietdttwe. 

Muaic. 
None. 

E .. gineilt'l'lJfl. 

CIIetnistry. 

. , 

£ •• tl. 
.. )00 0 0 

100 0 0 

1$ 0 0 

05 0 0 

-20000 
• tioo 0 0 

• This SOlD .. mdependeut of other emo]"""",IB winch the l'Ior-or of 1'raetlcaI AatroaOlllJ _ .... ~ Boral 
for ScotJaad; the two office. belDll, bl" blS ComDlJ.'IIIlOII, t!ODJomed.. 

t Comhtlouai OD the IIIate of the General Uu ..... ..,. FuDd, winch .. prmelpaUy made up from HameaIatmD oad Gnod ........ 
fee&, aDd depeDda, tbere-. OIl the Dumi>er of _ altelHlmg at the U"' ..... ty. ADd ... the 1I1DlI ..... f!noIlUItIDg. Tbere .... 
...... y other ....... cndable ehargoo em 1Iu. timd, ....... the _ ...... of the College bmldmgw, __ of hbnlo2sml •• lm, 
&en1.rorw, &c... &c., so the amoUDt 8ft11able for 8C1enbfie purpc.ee 18 .err madequate. , 

:s: The oalanes of AlslsIaDt8 m the Cheuucal DeparIIIIeD' .......... to 43<Il., IUId the _ of &hiJ ..... the IlOO/; .uo..ed 10 ..... 
bytbePIOr-. 
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Phynology. 
• By annual vote of Sen .. tull-

AssIstant - -
Clas. expenses -

Anatomy. 
By Ordma.nce of CommissIoners-

CIses expenses and salary of Demonstrator of Anatomy -

Annnal vote of Senatu&
Class AsSIstant -

Natural Hl8ttwy and M.neralogy. 

Geology. 
None. 

Botany. 

,I; •• d., 
- 100. 0 0 

60 0 0 

30 0 0' 

Annual vote of Senatus for AssIstant 25 0 0 
.. "for HerbarIum (inoludUlg class draWIngs) - 60 0 0 

9 

50. A Statement of the total Emoluments of the Professors, inclusive of fees, will be App. m., 
found in the Appendix. It will be observed that there is a great disparity in the pp. 64-68. 

amounts received. 

51. In the early part of the present century the UniverSity received from Government 
129,0001. towards tlie erection of the present buildings, whicn had been commenced with 
a slim of 30,0001. oniy, raised by publIc subscription in Scotland. The result of this 
large expenrhture has been to provide the University with bUildings containing much 
excellent accommodation, though, as will be shown by the Evidence to which we shall 
subsequently refer, they are absolutely insufficient for its present needs. 

Number of Students. 
52. The number of Students who have Matriculated at the University each year, since Qu.9287; 

1867, indicates a steady an4, rapid increase, as will be seen from the following State. and see 
ment;- App. m. 

1867-68 • 1,513' 
1868-69 - 1,564 
1869-70 - 1,698 
1870-71 ., ., 1,768 
1871-72 • '. ,. 1,854 
1872-73 • 1,906 
1873-74 • ,1,930 

The number of Students in the Medical and Engineering Schools during the 
period was as follows ;- , 

No of No. of 
MedIcal Engmeerlug 

Sludenta Studenta. 

1867~8 - 445 
186~9 - 616 29 
1869-70 - 586 47 
J87()...71 • 678 55 
1871-72 - 725 45 
1872-78 - 782 62 
1873-74 - 839 60 

• 

same 

53. With regard to the numbers of Students newly jOIDing the different Faculties of the 
UDlversity in the Summer Session, the following Statlstics, relating to the last three years, 
have been placed before us:-

, 
Faoul .. esof 

Summer SeaaiOD. Total. 
MedIcme. Arto. La", 

1872 - - · 89 8 9 106 

1878 - - - 117 6 7 130 

1874 • - - 128 8 8 144 

Totals . · 334 22 24 380 

Average - · 111 7 8 126 

• Th,s awn e.n. much belo,", the amllw omom winch tho PIofesoor .. ca1Iod 1IpoD to u:poIlcl. in order to carry out, ill an 
dol..,t Dl8IUlO1'. Inllt:Uction 111 l'racdcal ADatom,.. 

84871. B 

pp.62,63. 



App.m., 
p.63. 

" , 

Qu.9483. 

54. During the Winter Session of 1874-i5~ the number of Students attending the 
Unlvl(rsi~'y 9?U~ in the different ~aculties has been as follows : 

, lI' Faculty of Arts .' . -" 778 
Faculty of Medicine ,,,~\,,,,t " 743' - , 
Faculty of Law .' • "_., w "1'\,, ,310 " .,' 
Faculty of Divinity.", ,I. 1.. ,,,' ,,-,<I io, , ... ,66 .. " '1" 

Taking the average attendance at the Sriln~er Course, deduced from the foregoing 
Table, ~he number of Students attending" ~he University of Edinburgh during the 
Academlcalc Year 1874-75, may be. set down as-:- J",,' 

During £he WInter 'Session' (actual) '.i' '"" ~ 1 

During the Summe~' Session (estimate) ',' I." .. 
" \. I I 

" 1,897 
1.J 1126 -2,023 

f "I '{;,. r I : \ f I 1 I ,'I I \:---- I "l 

{J5~ The fees paid for the varlOuuubjeQ~s will he fOUQ,d gly,cn atJenJith ~ Appendix lIlt 
to this Report. ' , '", . tI II ,. , "" 

J If I:~! I fin 1/' (, It 

I' I ''', " " ¥1#eu"" and (Jollectiopa. 
56. The MuseuriJs lanl1 'C'bllection$ Iwai1tf"ble"fot' Mem1krs of this University are 'atl 

follows;- ,,' < ,I, ' "\' ,<,1,',' 

'. ,~,_~ ,~natoPJ;i~ ¥useu~ ,tb~ p~operty ,!f th~ p~ivElrsity, maintained by a small 
~nt '£t:~m the gllDfrlH. r~n~, 1<\ Tlll~ ~useum IS .open :0 ~hl1, Students and' used by them 
and the Professors. it contaID8 a valuable Collection tused for Teaching Purposes) 

, , illustrative of Compara~~ve ft.natomy. • ,., , _, '" I 

2. A Museum of},YlIteria Medica. . ,'). ",~, 
3. An Herbarium. d ' ... " ' 

4. The Edinbufgh-, [Museum of Science and -Art, op-en'to t.he' University under 
an arrangement ma,!le Ii th~ time when the-Natural History 'Museum of the University I 
was trans felTed to ~e' S'ciel\ce and i\rt Department. Specimens- tire also collected by I 
the Geological Survey, I blft there"lS at present ttO means Of'llrranging them in such 
Ii''inabnet 'as to'tendel"tnem ~W1ilab1e fOrI the .purposes 'of Instruction. 'I I, I 'I 

"The Geological Survey," Professor Geikie informs us, " has been 'proseCuted for about 
" 16 years in Scotland,1ind every year during that time considerable Collections have 
" been made to illu~tra£e:Jhe Roc~&.:.)'ossils, and Minerals of the various districts which 
" have been under eAamination by the Survey. These Collections have been to a very 
" small extl'nt exhibiteA in the ¥useum ~ttach~d to t!te Univer~it.Y; a large portion of 
" them, aU or nearly alL the fossds; and a large mas&. of rock,sr.ecunena and minerals, 
" which would be of great value"~ the public if they were exhibited, to illustrate wide 
" areas of the countr.v~ are at ~ent stowed 'away in cella/:8 -fof want of any space 
" in which to exlubit tallm." o~ ~ : -, : : ~- <.' 

,)<::' ~ 

. '" ,,{Jeiffien&. j,~, ~esp'ect to ljuild~ng8, A8siatanta, aud Apparatus. J 

For Schedule 57. WEl'b8.ve received. much Evidetlce"with regard.to the Wanta of the University, and 
of Lectures to the Difficulties under which SClentinc Teaching within ilr appears to labour. Theae 
and Labors- Difficulties al e occasioned }!rincipallr by- deficiencies-' m1;lre accommodation afforded by 
~~y !:truc- the present UniverSity Buildings, and in the supply of ASSIstants and Apparatus. n, ,,' , ~ _ _____ _ _ _ # 

Appffi, 
pp.68-62. 

Qu.9284. 

'"' Buildtng~: 
58. There is a Complete COIlcurrenCle of testimony as to the insufficiency of the presenl 

building for the work of the Universit,f" It is ,now provided with 18 LeCture Rooms, it 
which no less than 40 distinct Courses of Instruction have to be conducted. Some of th. 
rooms are used for the Lectures 'of three different Professonl, and it is not matter fo 
surprise, therefore, that tl:is should occasion great inconvenience. The Professor 0 
Pathology has, we are -told, •• to lecture in a room which is used only one hour before hI 
" enters, it by the Professor of Moral Philosophy, Imd one hour after he leaves it by thl 
.. Prof~ ,~f ~l~~~ c; • 
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59. The demand which has,ariseu in all nhe Departments· ot: Seientifio.Education for 
Teaching of.a. more P~actital Character than that, .wiUl,which' the-public was I f0!IDerly 
satisfied. has given additional force to the plea unammously pUJf. ·forward by. the 4i1ferent 
Professors for accommodation more ample than that which the existmg buildings afford . 

. ,~, Class rooms for practical lDsttuctiolli take up," we,are remmded, ..,. a large comparative Qu. 9284. 
""amount of space, because you !cannot .. pack up the Students as YOII do Itt 8. lecture 
" room; they must have space to move about in." • ~, "" 

60. The Professor of Chemistty represents to us that. the accommodation at his disposal 
is not only inadequate,. but most mconveniently arranged. i nbe 'foom which is used for thd 
laboratory" was Dever I mtended for< the purpose. .,It ia dark and ill~'fentilated, anti Qu. 9356. 
!' altogether unsuitable." The 'students in the. PractiCal Classes of this Department hava 
mcreased from 72 in·the ,Academical .yean 186J..-.62 to ,140. in the 'Academical year 
1870-71. The I!niversitJ:La~oratory is ~ble to acc~mmo~te about 12 stu~e~t~ C?nly Qu.9363 
at a time, and, owmg to thIS limitation of the space available, 1t has lieen founq ,necessary 
to preclude all but the more advanced Students from Laboratory work. , . ' , 

61. The same want has been felt 'by the Professor 6f Natural Philosophy. 'He found 
II:. impossible t6 obtain space for a: Laboratory 'till 1868; when,he was prdvided'with to It 
" small class-room which had come to be disused, entirely unsuitable, or at' least by 
,,' no means very suitable for 1Iln1bst any class of experiments." The result bf this is that QUo 9416. 
when more than 8 or 10 students attend the Laboratory at once, some of them are obliged 
to work in the Class-toom, and some among the Professor's Collection of appara~ , ~fThe 
" superintendence of groups of student.~ scattered about, with stairs to ascend, 'and pas~ 
Of eages between, them, is a matt~l' of . considerable difficulty. and, adds materially to the :: 
.. labour of teaching.H 

, " , • " 

62. We are informed by the Professor of .Geology that his Lecture-Room 18 not adapted Qu. 9467. 
for the Purposes of a N Mural History. Lectureship. ; Diagrams) and, models clm1lob be 
properly dIsplayed, and .. the only table. space for the, exmbition of specimens is the desk 
which IS used by,the Professor of Moral Philosophy." ,Fo~ ,the storing of the specimens Qu.9468 
themselves there is no accommodation whatever m the lecture,room. A eellar in the S.E. 
part of the' College! Buildmgs has been 'used for this purpose" but It is, inconvenient, 
owing to deficiency of ligbt, distance from the lecture-room, and dlfficnlty of access. 
The reqUirements for the effectual performance of the duties of thiS Chair are descrIbed 
by Professor Geikie In the following terms~, " ' 

"Iu order to the e1I'ectQBl performance a*' the duties of tins Chair, 1 conSider It essentll.l, first of aJI, that Qu. 9469. 
the Professor should have a separate cl .... room, WIth a srutable lecture table and wall space, ... well as the 
other accommodation which is u.ual for illustration of lectures by means' of diagram., models, specimellS, 
and appamtus. In the sBcond place; there I. required a relmDg room attached to the class room, With eu:lliClient 
apace for .abillets of apeClJllens, diagrlldJls, &c, and With proper, hght to adDUt of the examination of the 
specim.1IS, and also wltll adequate prOVlSlon of I\llcroscopes, lathes, blowpipes, and other teBllllg apparatus 
tor thorough practical lnstructlon III the subJects of the Chair; for I conSider that the duties of thl. ChlUl' 
.h{>Uld COnsist not merely In lecturlllg, which IS all that' they cau cou.ist of at presellll, but m practical 
i:nstrUOldon by examlustlou of specimens, and III the dlJneraloglca.l part of the Chaar by " series <4 e""efully 
direoteci lossoos III m~e;aJ<>glcai research, and espeC1a.lly 1D research With t4e bl!l"'-Plpe and With the micro'l""PI" 
A.t present no p1'OVlslon UlSts for that practical de.\'8flment." 

63. The bniver;ityAuthorities have, however, b~ I1~ 'mean~ uriuted themselves to b~rren App. ill, 
'complaints of their present situation. A CQmmltte~ ,was formed for the Pl,11'posl1 of fQ.f- p.65. • 
mulating theRequirements of the different. Deparliments, and, we have had before us.a -
copy of their Report. It was prQposed "to, transplant the Medical School from, the Qu.9284. 
present University Buildings til a new site, so as to leave the' present bUIldings for the 
other Departments of the Univqrslty.!', ,'rile Univ~rsity WdS a~ this time in treaty' ',' (or 
~' the acqqisitiott of a piece of ground excellently situated for the purpose,' and. hopes 
'\ to acquire this ground without mu.c;h delay." ,It was cont~plate(\ that in the ~ew 
BUildings the Medical School would tequire about 60,000. 8uperficia~ feet, made up ,as 
follows: Anatomy, 20,000 s<\uare feet; Chemlstry,_ 12,00Q; Materia Medlca~ 5,616; 
Institutes ot' Medicine (that IS, Physiology) ~,500; Pathology, 4,000; Medical J uris
prudence; SlIrgery, Practice of Medicme, and Midwifery!, 3,000 each.' The'very large 
amount of space required for Anatomy, includes what is needed 'not" only for Class 
Teaching Purposes, but also' for the Anatomical Museum belonging to the University. 
This Collection is at present very inadequately accommodated. ., 

64. Such a. scheme of' extension as that indioated above could obviously' not he carried 
out except at very considerable expense: From the aceount already given of the financial 
situation of the UniverSIty. it will be evident that it bas no capital of its own to apply 
for the purpose of erecting new buildings. .. The University." we were told by Pr~ Qu. 9295. 
fessor Turner, by whom the Report w~ laid ,before, 11$, "has to ask for mouey, both 

," for buying ~be ground and for b~ding the necess~ structures.; We propose to go 
" to the pubbc and endeavour to raise what we can m the way of $1lbscrlptiOn. But J 

B2 ' 
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.. may Btate that the people of Edinburgh and of the IIUITOUIlding district have, during 
"CO the past four or five years, raised • sum of upwards of 70,0001. for bwUiing • New 
.. Infirmary, so that the public pocket bas been, we think, very materially dnuned for 
4< that purpose; and although we may raise, and I hope we sball raise, a considerable 
., sum of money, yet we do not anticipate that we ehall be able to collect all thst will 
.. be Deeded, and we are desirous of obtaining aid in this respect from the Govern • 
.. ment." • • • ' 
At a public meetinp; held in London on December 7, 1874, it was stated by his 
Royal Highness the Duke of Edinburgh, who presided, that no less than 70,0001. had 
already been subscribed towards the cost of the University Buildings. The necessity 
for m.Creased accommodation was at the same meeting explained by the Earl of Derby, 
who stated that at the time when the existing bnildings were erected,-

.. The aceollllllOdation which it was thooght n""""""'Y to pro"de ...... for a number not much ex-nDg 
600, cenamly not exceedmg ';00 "",den", in all, the number of prof_ bem« then 21. At preoent. as 
you have heard from his Royal Highn .... the number olstudents mu. bule abort of 2.000, and the nomber of 
the profe&llOr8 is 35, and though 1 caBoot actually prove it from ligures or facta, I have very hule doobt &bat 
the .mil forIber growth of the Univemt;y luis to aome extent been checked by Iha& very grea& want of 
lIJlIIC8 for which we demre to proride a remedy." 

At the same meeting. the Right Hon. Lyon Playfair made use of words to the following 
effect:-- -

"All a Professor of lengtheoed uperieoce, he DUght be allowed to testify that the Labontoriea of Cheouat'1, 
Physics, Anatomy, Physiology, sod Blology were altogether onworthy of lOch an lDIportSDt Umvenut;y." 

65. We are informed by the Principal of the University that, since the date of the above 
proceedingt", the subscriptions have 1Dcreased up to a sum of over 75,0001. The site for 
the new Medical School, and for the University Hall, in immechate proximity to the New 
Royal Infirmary at Edinburgh, has been purchased for a sum which, with law and 
other expenses, will reach about 34,000/. It will, however, be impossible to complete 
tbe buildings, even in the plainest style, under a cost of 76,0001., while the internal 
Jittings are estimated at 20,0001. A further sum of 20,0001. will, it iB contemplated, be 
required. in order to adapt th~ old Medical Class Rooms in the present College for the 
uses to which they will in future be put. • 

.A6ristant8 tJfItl ApparalUI. 

66. The Scientific Professors are much embarrassed by the want of a sufficient number of 
Assistants. This also is attributable to the Inadequacy of the Resources of the University. 
Among the powers vested in the Commis.,iuners appointed under the Universities 
(Scotland) Act, is that" of making Ordinances in order to found new Professorships 
c. where they are required, and to provide for the Appointment of Assistants to such 
.r Professors as from the nature and duties of their Professorships require assistance, 
.. and to provide for the remuneration of such Assistants." Under these powers, • 
certain number were appointed. The Commissioners state in their Report that they 
were strongly urged to provide Assistants for a greater number of Chairs, but that they 

See pam. 22. found it impossible with the means at their disposal to do 80. They were, therefore, 
compelled to select for such help those Professorships which appeaz:ed to them to stand 
most in need of lII!Sistance. The Professors are consequently still either without the 
necessary staff, or obliged to provide it at 'their own expense. 

67. It is, however, requisite to bear in mind that, in tbe case of those Professors by 
whom a special fee is charged for admission to their Practical Classes, apart trom that 
payable for attendance on the Course of Lectures, an increase in the number of pupils. 
while necessitating increased expense for the payment of Assistants, serves alsO to 

, increase the emoluments of the Chair. 
68. In the University of Edinburgh there are, it appears, three Classes o( Assistante :-

1st. Assistants allowed by an Ordinance of the UDi~rsity Commissiooers. aDd 
associated by them with certain Chairs. 

2nd. Assistants appointed by the Professors, wbose appointments are confirmed by 
the Senatus. 

(Both these Classes receive their salaries from the general fund of the 
University, and discharge similar functions.) ., 

3rd. Assistants appointed by the Professors on their own responsibility,.and paid by 
the Professors themselves. ' 

69. The number or Assistants and their emoluments are, as we have already said, often 
Qa. 9301. inadequate. The Professor of Physiology has only l00L a year allowed (or hie Assistant, 

whose time is eutirely taken np. and who, during nine or ten months of the year, is 
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working the greater part of the day'. The Professor of Chemistry has four assistants; 
two of whom are paid at the rate of 1001. a year, each, under the, Ordinance. the 
Prof~ssor providmg from his own r~ourccs for the payment of the other two. II! additi~n Qq. 9846 
to thiS he finds himself oblIged to mcrease the salaries allowed under the O,dmance In Qu. 9359. 
order to obtain the services of properly qualIfied persons. . 

70. Several of the Assistants throughout the University receive the very small sum of251. 
a year; a remuneration so inadequate for a man who has already been obliged to provide 
for his own professional training, that its amount can only be explained by the assumption 
that these appointments are sought for by Science Students on .account of the oppor .. 
tunities for Improvement which they afford" rather than for the emolumeIl;ts attached 
to them. , 

71. It is of the highest importance that the Scientific, Professors should be pro .. 
vided with Assistants qualified. at all events, to take charge, and to make use, of the 
apparatus /tnd collections entrusted to them. One Assistant, at least, of those attached 
to each Chair should be competent to' relieve the Professor of the routine work of hib 
Practical Classes. These duties cannot be effectually discharged except by a person o~' 
some standing and attainments, who has bv habit and acquaIntance become familIar with 
the work of the Class and the methods adopted by the Professor in treating his subject. 
It is idle to expect such qualIficatIOns from an Assistant whose services, are requited 
so slenderly as to render him anxiOUS to transfer them as qUickly as possible to some 
better remunerated employment. , 

72. It is fair to assume that the salaries allowed by the Commissioners of 1858 were 
lixed with reference to the limitation to which we have already referred in the amount of" 
the Annual Grant. We desire to record our upIDlOn" .that, lD the present day, they can See para. 22. 
be no longer expected to command 01" to retain the serv.icea of a properly qualified staff. 
The Professor of Natural Philosophy has given us, the following I Evidence on this 
question :-, ' 

"You are also very much inconvemenced, are you' not, by the waut of proper assIstance ?-That agaIn is Qu.9420. 
a souree of ex.emllvel), unne....-y labour to myself, OWIng to the small amount oJ! money whIch I rece,ve for 
the payment of a mechalllcal asslstaut. I am not spenkmg of teachmg aS81Stance, but SImply of assIstance In 

keepmg in order and settIng up for e"pellmeat my apparatus My rufficolty In that respect IS very great, 
but that agam IS merely a queohon of moner The mechanical .... ,staut whom I have at the present moment 
is a man between 70 and 80 year. old, who, I may mentIOn, W8II In S,r Johu Leshe'. serVIce. He was door-
keeper when 811' Johu was Profes.or of MathematICS In tbe UDlvel"Sltyof Edmburgb, and .erved Ium as 
mechanical ",.,stant the whole tIme he was Profes.or of Natural PbIlosophy, and he served the whole or the 
prmclpal part of hIS tIme ""th Pnnclpal FOl bes in all his e"perlOlents, and he has served me SlOce myappomt-
ment to the ChaIr. TIus is hIS 68th .... ,on m the Ulllverslty, and he 10 at present the sole mechanical as81Stant 
that I have, seemg that his son I. temporanly chsabled." - . 

.. He IS pOld by the College, •• he not ? _Yes, he IS p81d out of the same fund as that from which I get Qu. 9421. 
100/. a year for class ."penses." • 

.. Have you any teachIng a88l1!tant ?-I have. a class assIStant, and I have already alluded to h,s glvrng Qu. 9422. 
TutorIal Lectur... H", helps me not only by gIvmg those Tutorml Lectures, but also by supermtendmg the 
Laboratory when I C\UlIIot be present myself; aud b ... ,des that by rehevmg tne of the excessIvely tedIous wOlk 
of loolung over the answers to the exammatlOn papersl Iu the course of h,s lookmg over thos6 answers to 
eXaIDlOat!on papers merely, he has, on the average, about 1,500 answers to examIDe once Ii fortnIght. Then 
he spends the greater part of five hou .. each day m the Laboratory, m addItIon to what TutOrIal Lectures he 
is glVlng for me at the tlme." , 

.. How 18 he remonerated ?-He gets 100/. a year from the Exchequer. I may mention that when yO1/. Qu;-9423. 
contrast the amount of work whIch he h •• to do for me WIth the pal whICh he receIves, It IS not at all 
wonderful that during the short penod that I have had such an AsSlstaut, I have bad almost every second or 
thu-d year to traID a new one, becaus. the .&1ary IS utterly madequate to the work expected of blDl." 

.. Is it not a consequence of so much work fallmg>upon the Professor that he has not suffiCIent leisure Qu 9425 
for OrIgIDal work ?-When matters are at the best, 1 have very htde leIsure for DIne months In each year; • • 
but at the present moment I may say that I have absolutely no leISure lit all. - _ _ • 
I may 8ay that It is hardly pOSSIble, WIthout a large sum, to lure a really traIned .. sistant l no improvised 
assIStant would be capable of glvlOg me the least help, and, therefore, dUrIng the temporary rus&blement of 
my own assIstant I must simply do hIS work myself as well as my own. It would take at least two months 
or more of trammg before I could trust a mau WIth the apparatu • ." 

73. On pages 12·14, Appendix V., Vol. II., will be found a Recapituiation of the 
principal wants of the University in respect of Scientific Instruction and the Advam;ement 
of SCience; and It will be observed that the want of increased and better pwd assistance 
felt by the Professors to whose Evidence we have already referred, is experienced in 
~lmost .. everyone of. those Departments of the University in which Scientific Teaching 
lS camed on. It Will be eVident from what has been already »tated with regard to the 
finances of the University, that it has no funds out of which these requirements can be 
sufficiently complied with. " • 

MInutes of 
Evidence, 
vol. II. 

74. The Inadequacy of the Staff of Assistants causes an encroachment upon the time 
which the Professor might otherwise devote to original work. The poverty of j.he 
Labora~ory ~commodation is also a serious impediment. The Professor of Chemistry 
.tated /Q ~vldence: .. Before I bechme Prore,sor, while r was what we c:all an Extra Qu.9367. 
,. Academical Lecturer (which corresp0.llds to the prilJat docent in German Universities). 
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,,.' at 'the Laboratory which I had at that time, I had more bJll?Ottunity for carrJing on 
.. original investigations than' I have at presebt in the UniversIty ~ because 'Our space 18 
"" insufficient:" The Evidence of thEl Profeasor of Natural Philosophy, already quoted, 
is to thli saJ);je effect.' , ' , , 

75. We shall deal in a separate Report. with the subject of the., Endowment 'Of Scientifio 
• Research'dn connexion 'WIth the present btancJh' uf OUl' Inquit'Yr it wi}! bit IrutlicienU fur 

Us tol express our' couviction"that 4t> 1s(,06 the ,highest .importance tDi'these National 
U ni.ersities that ,the' BlBOunt of, work ,assigned: to. , their ,Professots should '1Ilot" be 'Such 
as td .render Original Work on Itheir part impossIble from mere lack of time BOd physical 
strength. In the Case of the ,University ot EdlOburgh, that I time , is 'C?f\eu takeu,up, 
and that strength overtasked, by the performance of duties which a moderately paId 
aSSfstl1Dt is' 'competent to discharge. We have not overlooked the (ad that the summer 
'VilCation 'of !rix months, allowed In ,this and othel'lScottis'h UniverS'ltie8f, affords to .ome 
of t'he 'Professors' II long period of eontinuous rehef from the lWork f£ teaching. It does 
not, however, appear tB us that, this 'penod IS ~j[cessive, COTIsidering that the Lecture. 
are '~h'en throughout >the' whole' Session, and that the careful preparation whICh they 
reqUIre must, to a great extent, take place during vacation time.., Others of the Profess011I 
ate reqUired to' give! In additibn 'to their WInter Coursesj a Summer Comrse,' Rlld it is 
obvious that thelre OI1D have but "lender, opportunities ;for Original Work, unlesS the aid 
which 'theY' rece,ive,rrom"'Assistantslis sufficlent'to ,relieve them: from I II considerable 
portion of the routine work of theIr Classes. " ' 'I 

'76 The A pparatus possessed by the University Is very far from being adequate to the 
Qu.9349. Modern 'ReqUirements. of Scientific Teaching. The Professor of Chemistry IS supplied 

with 'Only, .. a collection' of old apparatu:s, mostly inapplicable to the purpose, which 
.," belongs to the 'University, the 'temains of :old collections. There is also a collection of 
" 'specimens for lthe illustration' of lectu~es which was presented to the ,University by 
" Plofessor Playfair when he retired from the chair. The remainder of the apparatus, 
'!> both, what' is I\1sed in the ,laboratory, for pmctical 'Work, and what is used for lecture 
.. purposes," 'belongs to the present Professor. He purchased what belonged to Professor 
PJ.II-yfair, wnose pn:vate property the apparatus Was. The University grant of" 100/; a 

Mmutes of year fot the purpose of keeplDg up and renewing the apparatus is insufficient. The same 
EVIdence, want is 41180 expressed; il} the Statement to ,winch, we hSIIe 'already referred, on ' behalf Df 
Vol. II. the" 'Chairs of Naturl11 Philosophy,' Practical' Astronomy, 'Engineering,' Physiology, 
::.~:~"f4' Anatc?my, Botany, ¥ed1liii\e;, Pathology and C;linical Medicine. ' 

QII.931l!. 

I 77 ''the' different wants which we 'have no"; noticed seriatim are thus recapitulated 
by the Professor 6f Anlltomy in his Evidence ~- ,.' ., , , 

" If we possessed proper buiIdingA for teaching purposes, if we possessed proper 
applil!Dc~s in : the way ,of 'aPparatulfi and if ,!e poss~sed sufficleDt funds to 'l'emuner~te 
llnd retain. about us a good staff 'of well-qualified asslstanbl, I thmk that ,the UDiverslt, 
would be enabled, to devtllope' its~1f as a teaching body, in connexion 'with IlfFording 
general'Bcientifi~ instruction, mucb more so t.han it has hitherta been able to do." , 

" ' 

, 'I ,'" ( .QlJ1I.Plusicm. qna BecOT{;lmendati01t8~ 
78. The Resources -or '~he University of Edinburgh are eomparatively small, and it 

wou1d b~ unreasonable fa expect"from local ,our~s contributions sufficient lor ,the 
complete. ,remova], of the defects which ,w~ have .notJ.ced" , , " , , " 
"79:' WI! are, therefore, of ,opinion 'that, 'considering the'largely increased numbers of 

Students attending thll University, and the deml1Dd now; universally made in all the g.:eat 
eentre~ of National Education for Scientifio .Instruction of a very complete and, ,pr~ctica.1 
kind, the University'of Edinblll'gh has established a claim to increased assistance from 

'~tdf.W~R~dmmehd that such Ass;~~' sh~~;d"~ giy~; bot~'i~~e formof~~lIpital 
Sum in aid of' a 'Scheme' of Extension. such as that to"which our attention ibu,bees 
specially directed ~ 'ano of an Annhal Grant sufficient 'to en!bie the University to increase 
the Number; and" in' Bome cases, the' Emoluments -of ASSlllta~ts; to make ~or~ ample 
provision of Apparatus for Teaching; and to revise the ,Salaries of the ~CJeIlti!ic Pya
fessors; regard being had to the disparity of their endowments, and to the IDcome which 
they 'derive from fees. " . , , 

Fd'thBep<>l't. 81. We further Recommend, as -we have already done in the case of Owens COnege 
'Manchester, and the Metropolitan Colleges, that the Grant of the ~pital Sum in ~ of the 
Extension 'Of the University should be eontingent llpon the receipt. of substantial co. 
tributions from Private Sources'; and that an account' of the Expenditure of aUJ Annual 
Grant be submitted to the Government, with .. view to the exercise of Parliamentary 
'COntrol. ' 
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'82. There at~ Your FacuIttes ib'thts Univetsity. !md"the stuaen~s are dis'tiugnished'into 
Stu'dents of' Art~, Theology, Law;' 'and' MedICine" according to;: the 'nature' or tryeir 
principal' studies:" THe position' aSsl'gtied to, Scien"i:'J In' the Arts Curncul)1m1 is (g'overned\ 
8S in the other Univyrsities, by' the ,Provisio'n~ of Ordinance 1(: I " ' " d' , 

',83: 'Since 'the date when we receIved' Evidence froni this University/the Senatus<ihas See Glasgow 
Instituted Degr,ee's in '~Mence With fdur dl~ernative Oourses bf St\ldy',.vi2i,;',LaW;'Biol'agieal Umvorslty 
Science, GeologIcal Science, and EngineerIng SCience.' 'No' FacUlty of Scierce 'baEiiyet f;~~~~": for 
been' institllted;: but' the Faculty' of 'MedicIne, and that of Arts are! said .Ie tit' contain p. tl7. ' 
" between them in their 1,lrovinces nearly 11.11 of what is commonly called Science.'l , 

84. ' The Degrees ~n SCience :were instituted in consequence,' as we 'hdve been Informed 
by "Professor ~plen Thomsqn, ot" a' feeling that Science w~' too mu~h' neglected .'in the 
old Arts Degree, alid ~' it 'was' thqu~ht ,best td lnst~tute a: separafe Degr'.ee 'm' SC,ience; for Qu. 9864 
" which aJ'so facilities eXisted from 'the fact of its beIng 'recognised iIi the bst'Retorm 
Ie :Act for' Scotland as' a qualification for the Uhiversity franchise! 'The'Represen'tatiorl 
" or the People of' Scotland I Act Tecognises the Bachelo~hip, of" Science' ai'a degree 
'" qualifying' to'vote; There IS no lIll!ntioh of a'degree,in sd~nce'in'the' tJni'versity" Act, 
l' nor in' 'the Report 'of the COlDmission of'laS8; but 'the Cominissloners'took. eVIdence 
f~ from the professorS' and others wlth respett'to the'question whether' there was 'reason 
" to: UlOdify the degree' 'In 'Arts!"j Protessoi' Thomsonl'suggested "that the topic~ 
.. ilICluded in'the Cutric'ulum'of Aris :Were tM ~ous and 'too"eftenslve to 'enable any 
I. 'candidate t6 acqUite a suffibiently goo'd 'knowledge' of 'them 't6'app~t'for an exahlinaJ 
" tion," and "that the Degree ill"Arb" shoUld 'be 'modlfiM, sotndwhat af'terf!Jjl pHtli; of 
" dIvergence in four directions j 1;J;1a,t a, ejlr.r)culum ,~f two years, which all should be 
Ie required to go through, lUclucling, Of coUrse, languages and mathematics, should form 
.~ a,coDUnI'>n: found!(tioD, and Ithall then the degree' 'might' be given t~ythe candidates'who 
II pursued' theirJ studielli oand 'passed' Examinataons ,in" four different, sectlons ........ classICS. 
.. lIterature, and :hmgulJges' fOr one'I' 'philosophY',1Ileaning merital philosophy" for, another f 
" mathematics, phYSical SCIence, and patural philos~p\1y, for a third; the fourth, which 
" would prob~blYlequire ~bdlvisi.on; hel'ng'natural' sllience or biology and geology." 

On' furtb£i'colisll:ler'atfWi.it-wM'dt;;cided that candIdates for the Degree of Master of Arts Qu.9865. 
should: be pePmltted to' '~r3dua1le> in any of the .four courses ()f ,etud,'1lo' which we have 
referre~., ~uresent arrl\pg~lD~ws have thus beeI! describ~d tQ~US b~ ~he: S~IlIIYW Itness :-

" rn the.kheme whu;h_ lialLbeen adopted by the Senatus, while thE!'- sCIentific Qu. 986i. 
" branches JIra recognised ,.sepaTately, they are in each department combined WIth a 
" part-of-the-arts curricaiahl. - Our degree In law has hitherto been only an honorary 
.e degree,. ami it was held"to,:Q.e desirable that. we should have tM JJ)eans lof giving 
" a degree-upon study, Ilndl IIlW is accordmglyone of- the departments.:""A certificate 
II in engine~~ln$ had alrea~een given, 'lmd it'IVas considered desirable)'tohraise that 
II into, tlIe~an..k of a degr~e ill-that is the second department, viz" of englDeering and 
.. mechanics; the third department is that of natural science, divided into two. the 
.. biolpgJcal) II,Ild the gealoglGa,l.",ec~lOns. In each of these three departments the 
" branches. of study which"werll considered most immewately necessarY. and specially 
II connected with the department are made'tol,constitllte Ithe eurriculum,; 'and then, 
ce in ,omewhat different pT~portions, the residuum is made up of a varymg Ilumber of 
" branches taken from the curriculum of arts at the choice of the candidates." 

85. We extract from thp,-Calendar of the University, for 1873-74, the following account Glasgow 
of thE;:Sllbje~ts required for Graduation in each of the Departments in Scil;nCe:- Umversity 

., ,- -, Calendor 
IN 4 w_LuSoots Law. fA ConlWyanoing, And anr five Qt' the Classes in the Arts CmTululun,l, proVlded for 1873-74 

always tha.t in the event of • Stndentwmg elthe. Cml Law or Foreruuc Medwmo,,,!:,,m oonJunctIon With pp 87 88 ' 
auy Umverslty oourse, consistIng of not less than 25 lectures. Pohtlcal Economy or Ihstory, 1,1~ shall be allowed • , • 
to dISpense WIth one of the Arts Classetll _ _', r[, ' 

IN BIOl.OGlOA.L SOIlINc»-Any four of these five '-1. ChemIStry. 2. An .. tomy. 3 PhYSIology. 4. Zoology 
(mcludmg ComparatIve Anatomy). o. Botan),., 'And any (our of the CllI8ses m the Arts CurrIculum. 

IN GIIDl.OGlOAL SClKNCB .-1. Geology~ 2, ChOOllStry. 3. Zoology (mcluwng Comp ..... t" .. <1 Anatomy). 
4, lIJgher Natuml Philosophy. And any' four Q£ the CI ...... in, the AlIta Curnculum, prOVided always that 
1U the event of .. Student taJcO!! Geodesy ID eonJUDCtIon .... th any Unl~ltyCIIISII ul'not 1esa than liS lectures, 
he shall b. allowed to chspense 'WIth on. of, tb,e Arta, Classes. • , 

hl.l!.'NGUlEElUNG SOIlONO& 'hl"MathematIcs (1 or 2). 2. Natural PlnIosophy (1 Ol' 2). 3. Inorgamc 
ChemIstry 0).,: ,. Geology (I). 6. Civtl Engmeenng (2). And any ~o o{ ~ Cl.o.sset.m ~Art.sCurnculum 
except lbtbematIcs and Naturall'hllosophy, proVlded always tha.t m the event of a Student takmg Geodesy 
ID COllJUDctIon 'WIth any UDiversity Class of not 10 .. than 25 lectures, he shall be allowed to chspense Wllh one 
Qt' the Arts Classes. 
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i.6 SEVENTH REPORT 01' THE BOTAL COll!JUSSION 

86. This classification is open to the apparent objection that the Student is expected to 
show, upon the occasion of a final examination for his ~ in Science, proficiency in a 
IDore or less numerous group of subjects unconnected with that which he has specially 
selected. • 

87. We have assumed throughout this and other Reports that there are certain kinds of 
knowledge and certain forms of' iotellectual disciphne which constitute the essential 
elements of general Culture, and fall under the two heads of Literature and Science. We 
have further assumed that means should be taken to ensure the possession of this genersl 
culture by all persons who receive an University education, and that it is desirable to permit 
the Student who has given evidenc~ of this general culture to devote his attention 
exclusively either to Literature or to Science, and to obtain his Degree by passing an 
ExamioatlOn conduqted in such a manner as to test the reality and extent of his 
acquamtance with the subject to which he has devoted bim~elf. • 

88. We learn that in the UnivelSity of Glasgow the Student who has attended the 
Lectnres on any subjects for the requiSite number of Sessions is permitted to present 
himself for examination in those subjects at the next examination for degrees, and is 
not again examined in the same sub)ects as a condition of ):lis taking the Degree of Master 
of Arts. The regulation under which this privilege is accorded does not, however, ensure 
freedom from distraction, during the later part .of his University Course, to the Student 
who desires to devote himself more particularly to some one branch of Study, inasmuch 
as there is notbing to prevent him from postpouing, until the end, his preparation for 
passiog an examination in those subjects in which he is content with showing a com. 
petent knowledge. Nor does it seem to contemplate, as the normal :practice of the 
larger number of the Students, that bifurcation of which we have maintamed the impor~ 
tance, and which we have already suggested in the 33rd paragraph of this Report. 
The documents printed in the Appendix show that the Regulitions for granting Degrees 
in Science are now under revision, and we, therefore, take pccaslon to invite the attention 
of the University Authorities to ~he above observations: 

Financial Statement. 

Minutes of 89. We have received from the Clerk of the Senate the following Statement of Sums 
Evidence, applied to the Advancement of Science or'to Scientific Instruction in the University of 
VOl.vIL, Glasgow, which are derived from Endowments or from Parliamentary Grant9:-App • • ,p.i. 

;I. Endovnntmts of C/lDir •• 
From (I) Clnwtll'ftl8 and (2) PIWII41Ml1#1Jt7/ 

R.. ... ua Gram. 
Ne.turat Philosophy -

Shuna Rents 
- £26'1 4 Iii £21 0 0 
-'2000 

AsslBtan~ BIld Class Expensea 100 0 0 100 0 0 

Mathematics 
Shune.Rents 

.Assistant 

Astronomy -
Ass,stant - _ • 

W 1lson AstronomicaJ. Fund for Instruments, &C. 

elVlI Engmeenng 
Ne.turaI Ihstory 
ChemIstry -
Assistants and CI .... Expenses 
Botany 

ShnnaRents 

£387 4 0; 

280 0 0 
20 0 0 

£200 0 o· 
~~ 

- £220 0 0 
100 0 0 
4D 0 0 

.£365 0 0 

- £70 0 0 

20 0 0 

IL BurstJn6iI, Pnzu, 4'0. 
Watt pnze of IOL annually for .... El!Bay on a Scientific subject. 

£121 0 0 

62 0 0 

100 '0 0 ----
£162 0 0 

£60 0 0 

£00 0 0 

£276 0 0 
2000 0 
2000 0 
2000 0 

-200 0 0 

W &lker Pnzes in C1V1t Engiueenng and Mechanics; annual value, lliL 
Cleland Gold Medal (lOL 10.), awarded every second year to a Student of Natural PIuI~phy. 
Bresdalbane Scholarslnps (two, each of DOL annual value) m MathematJcai and Natural Sc_ 

• Sir WIlliam Thomson Exp .... mental &bolarslul!" (three, each of 20L annual vaJne). • 
Neil Amott pnzes in Natural Phtloeophy, ClOII81StlUg of the free annual value proeeeds of Dr. N, .Amott. 

gtft to the Unlverslo/ of l,OOOL • 
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90. A Statement of the total Emoluments of the Professors, mclusive of Fees, will be AppendIx 
found in th~ Appendix. It will be observed that there is a gleat disparity in the ra 6&~' 
amounts receIved. " 

91. In addition to tbe Annudl Grants, a statement of which has been given, very Glasgow 
considerable assistance wa.~ afforded by tbe Government to the Umverslty at the tllne of g'r':rty 

its removal to the site which it now occupies. When this' transfer was made, a sum of 1:7";..7":' 
nearly 100,0001. was contributed locally, cbiefly in the city of Glasgow. The sale of the pp.I6-18. 
Old College and ground produced 100,0001. A further sum of 17,5001. represented 
the principal and mterest of the compensation obtained by the University from the 
Monltland Junction Railway Company for tbe non-fulfilment of their agreement. In 
consideration of tbe importance of the work, and the public interest excited by it, tbe 
Government of tbe day announced their intention to ask Parliament for the sum of 
120,000/. in six annual instalments, on condition of a like amount being raised by 
subscription Rnd expended on the buildings. This proposal was assented to by Parha-
ment, and the sixth instalment of 20,0001. was paid in 1873-74, the public subscription 
towards tbe combined extenSIOn, mcludlOg the erection of a hospital, having then reached· 
the large sum of 171,6421. 

Number qf Students i Fees; and Bursaries. 

92. The number of the Matriculated Students attending the Univprsity Course in 
the past Session was 1,456,-distributed in the following lOannel between the different 
Faculties :-- A IV pp. ., 

Faculty of Arts , 904 p.70. 
Faculty of Medicine 339 
Faculty of Law -, 153 
Faculty of Divimty -, -- 60 

I Total - 1,456 

93. Each Student attending the University pays annually a Matriculation fee of It .• and APfo IV., 
also a Class fee to each Professor whose lectures he attends, the fee for each Course p. • 
being 3/. 3s., with tbe following exceptions, viz., Natural Phllosopby, Scots Law, Civil 
Law, Conveyancing, .4/,' 48. each; Astronomy, ll. Is.; Folitical Economy, ll. lIs. 6d. ; 
and higher Metaphysics, 11. 118 6d. 

94. It appeal's from the Calendar that Bursaries, varying in value from 4/. to 50t. a 
year, are attached to tbis University. Of these eight only are, we observe, specially 
available as rewards for Proficiency'in Science. A large majority of tbese prizes are 
restricted to inhabitants of particular localities, members of particular families, or they are 
otherwise strictly limited. 

The Bngineering School. 
95. The situation of the University of Glasgow, in one of the Industrial Centres of 

this Empire, and in the midst of a densely-inhabited district, upon the face and under the 
surface of which manufacturing and mining enterprise are widely spread, ha~ tended 
to increase tIie attentldn paid in its couroe of Instruction to branches of SCience 
admitting of Application to Commerce and Manufactures. It has, accordingly, 
become the seat of an important EngineerlDg School. The Chair of Civil Engi
neering and Mecbanics itself was instituted in 1840, and is endowed by a Parliamentary 
Grant. The present Department. of Engineering SCience was not, however, establtshed 
until about 12 years ago. The functions of thiS Department are not limited to the 
preparation of Students for the Degree in Engineermg Science. It was described to 
UB by the late Professor Rankme as .. consisting of II course of study in tbe various Qo. 9506 • 
.. branches of Science that are applicable to Engmeel'ing, and followed by a System of 
.. Examinations, Rnd tbe granting of wbat we call 1\ Certificate of Proticiency." 
Professsor Rnnkme continues :' ' 

.. We had " relISon for glvmg it that tItle of Engineering Sc,ence; bemus.. we do not profesB to 
teo.eh pure praetioe, but the art. of applymg 8elentmc pnnclples to pr .... tice; and we dId not want our 
certIficate to p.... aB .. oertJ.ficate that the holder of It was fit to p1'8t.t,se the profe&Slon, but only as a 
certIficate that he possessed the requIsIte sClent,fic knowledge. As to the detwls of the course of study, 
there IB, in the first pInce, Mathemat,cs, which the student stuihes for one or two years, accordmg to 
what h18 preViOUS prepamtlOD oeema to render necessary. If he has not passed througb a prehminary ex
ammatIon, he has to study Mathemattes fo,· two years at least. There IS .. prehmmary exammatlon, by the 
passmg of whICh the mmunum time whIch he has to devote to Mathemat,es IS reduced to one year. When I 
... y .. year, I mean the U'I.1"""9Ity aes!llon for one year. Secondly, 111 Natural Philosophy or Physic., If be 
studIes for the mmimum period of one session, it may be mcreased to two, accordIng to the I'roficlency 
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whIch be S&'OW8. ThmIIy. "" to 1norganic Chemistry, he stndiea 1l11ti1 b& baa &ttalned .. knowlec1ge of '111. 
fundamental pnnclpieB of CheDllstry; .of the CbelDllltry of the 1II0"" ordlnary metala ueed in eDgmeermg 
.tructu ..... and lIIsclunea, 8uch aa ll'OIl, zinc, tm, copper, and 80 on. of th& chelXllStry of building JDatpnals, 
BUch, for example, as cementlng materials and buildmg stoneo, and of the chemurtry of air and water, and 
8uch elemeutary matters 88 that. The fonrth subject i8 Geology, and m Geology hi .. studies .... apecle.ny 
directed to wha' the wribmi of the present day call Lithology, a b ... aob of Geology that tel&te8 10 atone and the 
BUbstancea that are nBed as bwldmg materJals; he also stuches Petrology .... d Stratigraphy, wluch, have .. 
bearmg upon the executIon o{ earthwork., Those are the pBl.'ta "'fGeology which are more eopecially 
appltcable to engmeerlng. Then the fifth branch ofthlB dep"rtment of study, which ooncludea the hst of the 
compulsory branches, h' civil engtneering 8I1d mecbanies, whIch JB stuched iIll' two le881ons. Thts branch 
relates to the ~ of applying the prlDClples o~ the other branchaa of SClenoo mentloned to praotical pllcrpcse8. 
There IB a special mode of treatmg such prmClpleo where they are to be applied practIcally I for ins_ce, ... 
engmeering field work, to engine8rlng structures, and to machines; " special metliod chfferent /rom II purely 
SCl8ntUic treatment. I wlli mentIon one of th~ specia'! characters of the Bpplicat!OII of .cienuJlo prlnclplea to 
pracllroe. For' any gI"en pr_cal purpoae! there 18 a ... rtain degre8i of preCl8!OD ftqulll8d iuf'emrt toothe 
precISion required for purely BClentUic purposes; ,alld the I\tlldent ought to he .. b~ to Judge of the \~ of 
preCIBlon that is wanted m applymg SCIence to a parblcular practical purpose, in order that time and "labour 
and expenae mal not be wasted on an unnecessary degree of precISion. ' It is A vert important and rllthcr 
ddlicult subject, and I could e""mphfy lt at great length, but I suppose it ia not n_ry to occupy the tIme 
of the CODlmission ,by gtvin!\' detailed <oxsmple. of!ti Then, on passing a aatiafactory eXllllUllation In thoae 
five branches, a student I'IlCelves a Certt1icate of ProfiCIency in EngmeeriJlg SCleIIce." , " " , 

96. Before the Certificate referred to in the foregoing Evidence can be obtained, the 
Student must show a"proficiencY'in ;Mathematic!l and Natural Philosophy sufficient 
to, qualify him fo~, Second Class ,HonoUl's in Arts. ,No Literary: SubJects are, how. 
evers, requir~q, for the qertificatt; which ,denotes merely __ ", Proficiency in Engineering 
Science," but not that the Student i~' qualified to' execute or superintend works. 
Should he desire to" ,obtain not only this Certificate but also a Degree, he must study 
any two additional'$ubjects taken from the Curriculum of' Arts, 'and of those two, one 
must be Literary;or Philosophical. 'The Degree may 'be "lith or ,withput Honours; the 
subJects prescnbe<l, for Graauati~JD' wIll be found In the Table extracted from the 
University Calendar, alre.ady given in para. -84. Therl! I iii no' 'Compulsory Entrance 
Examination in this Department; there is, however, a Voluntary Examination, by 
passing whICh a Stlldent may, if 11e means to toke the Arts Degree, shorten the duration 
of his attendan~e by apout a year. . , 
, 97. \,Profess~r Rankine stated,'th~t hf~' pupils usbally came to him fairly prepared in 
Mathematics. ' Preparatory study is, he considered, scarcely 'wanted in the remaining 
subjec~s, ~th the ~xceptioJl. ot Drawing, for the teaching pf whIch there )8 no llrovisioq 
in the University,' ,rThere is evidentIy;""the Professor ,remarked. '. a defiCiency of 
I. good instruction in Drawing throughout the country generally." ' , , 

:rhe ~am~, ~l~nes~, .ha~ gir~n, us. jml'ortaut E~dence wit4 ~egar~ to the 4ssoCiatiop, of 
Sc~entl~c leaclung 'I'\o~t" ~h,?, ApplicatIOns of SCl~lI;ce:, ,",., , , , 

"The'mlml perot wlnob haa ibeeJl llIlJmIssed, upon. JD8 by my.xperienoe is the adviaability of oarrymg ell 
SCIentific study and practIcal study 88 completely eeparate and mdependent' ,departmenlo" , Wh8,\l 1 m& 
became professor the lectures were attended to "conBlder"ble extent, and to some extent they are atteuded now, 
by young men who are actually engaged In. bBlUoeas ft~ the tJme. and w\o are working at 'omo practical busm-
88 clVll engmeers or ""r DlIIcha/llcal engmeers dunng one part of the day, and get I .. "e of absence, or find 
leIsure, somehow I>t anotber,'to attend the leetares alsb) FrotJi'mtexpeneltce that doea l1Ot'&nsW'e1'.' Itia too 
great a s1ma11l for <Jne thing 'UJlllll the nend foeul'lles ;-md then the atates of mmd. reqwred JJl, ,pracIllcal 
I>peratlODB and itt s01entlficl study are so chfl8ren~ that" sudden change from the one state of mmd to the other 
at different periods of the day I~ wjlltl9UB to both t In the e&rheat ye""" of DIy hQ}chng thlB p~feB80rship, I waa 
induced to gIve evening leCtures. hi fact, my 'predecessor lectured 1 itt the evening, !lIId I followed the 
s&m.e 'plan, m order that hot only yoong' CI'ttl engineers' _ants, but ydDng men engaged 111 'mechanical 
engmeermg works and In Viorkshops IIXIght be Able to &ttend, but I mood those eveIWIg lecturea W8l'll all bot 
useless. The students were very attentIve, bat'lrlten: f came to examm& them I found tlmt the instrnction 
gIven to theDl had taken httle hold UPOIl theIr minds. , I found, m foet, ~ from the state 01 bcxWy ~PiI 
mental fatIgUe in, which they were, there waa little 0' no permanent heneJlt gamed." 

98, Professor Rankineis 'experience led him to think that lectures gi;en In th~ evening, 
or during the' intervals between working hoW'S, will not be practically useful to the 
students, and "that the best way to combin~ practJcal and scientific instruction is. what 
.. we actually practise, indeed, W a great extent, or induce our 8tude~ts ~ practISe 8.8 

" far as we can, that is, to devote the winter half .of the year to 8~I~ntific 8tudy~ a~d 
" the eummer half to practical work." The followJDg further defimtlon. of the limits 
'within ,,!hich .\pplie~" Sf:ien~e ,fIlay be taught within an Univer&ity,was gIven u~ by the 
same Wltness: 

"I think it useless to attempt to give mstructlon In practlce proper In an University. If; for instance, 
we set up a meehamcal workshop WIth macJune tools in It in our Umversit,y. or If we got, oya mile or two oj 
railway, and set our students to superintend the works. thIs wonld be worse than '!selees. The ddferenCE 
between dowg thing. on a small ecale like t.hat. and dOIng thmgs on a great scale, as m setoal practlee, IS /I( 

great that the students wonld only be led to fancy that they had mqre know~ than they really du! JlOIII!I'M 
and, therefore, I am for havmg the pracbcal knowledge acquired at separate times and places by pracbce on , 
great scale. There IB one rather apparent thea real, amepUon to that. 1 think tha& • certam 00gree 0 
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!nBtruetioD itt lIlech .. nical IIlBll1pul&tlOD'WouJd be, usefill III our UD,lversity. or m any p"mv",sity il)deecl" bnt 
rathet.' ID ,001)1)0);101) Wlt!,t /lxpenmental pbysu:s tbp.n WIth '1l)gmeemIg:' such mstructlOn as would make a 
student, Ii: he were engage4 III SClentmc mquny; able to malie hIS own app ..... tu .. " That !.ctuoJly goes on m 
the Ulllvers,ty'of Glasgow in the physlcallabor .. torj Jt great deal tif the! apparatus used there is made by the 
studeuts themselves, under the superintendence of the professor 'AIld Ius asSlstants. l'lu. would be useful to 
young1engmeers" ... well psi ;to pth"" studente ~ bu~ they shOuld ,not, b4 led to 8,\ppose I~t m ,practISIng 
mecbatucal m .. nIpulatIOn on that scale they are at oJI quallfymg themselves for the practIce on the great scale 
that one lIleets W1tfllll,engJ,lleermgworkshops, oJ;1l' tbe executiqn"of'lmes<of rauwaf or other engmeermg 
works", {!\. ~f·'J,..1, .h!fr(!lII)('\'~)' /, i ') 

"ThO' proper functiDn8' [Of .m I {Tlliv_tt] -I first, to telI4h,tbe8s,br.mches of SCIenCe' ptoper, that _ Qu.951.2. 
spphcable to.engtneermg and mechaDics, and. $ElIlOndly, to tIlach thejspeCIal art of, ~pplymg SCIentIfic l'XIDCIPIes 
to practical purpoSjl8 I) ,.,\. Iv • " ",. , II Th .. University ./lavmg glv~n the ~tuden~ ~~lS mstructIOn, 
and havmg' exal/lilled him to sae that he '. pfliperly profiCIent m It, can then Certify' tbl\t he IS' a proficient 
in englOeerlOg smence, bttt not that he lS one qualified to execute or 10 _upel'llltend'works. I think there 18 
a lUDlt to the function of an U'mver_ity, 'WhICh 111 to llllp&rt .and to ,Cm:tIfY the sClentlflp knowledge, bllt not to 
certIfy the practical sloll, of the oandtdate," ' . • 

99. Engineering has now become a profession comparable in importance with reference to 
the wants of the present time to Law and Medicine. : In the University of Glasgow, 
as well as' in' some other Universities, there is Ii tendency to 'claim for 'It recognition as 
a Faculty. When this claim is conceded, this'new Faculty, with that,oi Medicine, will 
stand m the same relation to the 'Faculty 'o~ Science as that ill' which the FacultIes of 
Theology and Law at present stand t6 that of Arts; and just as we should maintain that 
a Degree in Medicme ought to be Ipreceded by an Exammation In SCIence, and'De~re('s 
in Law or Theology I,ly a General,Examinatron in Arts, so, also, we should be of opmion 
that Candidates for 'a Degree in EngIneering should 'be required to pass II pfeliminary 
Examination of a general JuDd in Science. ' 

100 The Certificates to which we have above referred are awarded to Candidates show. 
ing Proficiency in Engineermg, unaccompanied by any evidence of General Cultu~e, either 
Literary or Scientific; but the distinction between the " Certificate " and Degree is, we 
consider, sufficiently marked to Justify the dispensation with such evidence in the case of 
the' Certlficate., We are, JIlOreOVel,' of opinion that by granting such Certlficates to 
Students who may be unable, to follow the complete course of study prescribed, for 
Graduates, the University has been able to extend its benefits to a large class which 
mlghtotherwisEl be excluded Jrom ~hem, and 'which, living as it does In the immediate 
nelghboulhood of the University, should certainly be' as far as pOSSible brought 'nto 
contact with its mfluences. , , 

Museums, ~c. 
101. The University is fortunate in the possession 'of a good Museum, ca,lled the Hun

terian Museum. This Museu.m contalDs a general collection bequeathed to the UlHversitv 
in 1783 by Doctpr W m. Hunter, together with 8,000l. for the erection of a building q,nd 
the maintenancli1 of, the collection. Tbe collection has been accommodated in the 
New UnIversity Buildi~gs; 'It contains an it;nportant Anatomica1 Department, besides 
a ~iprl\J''y of rare booka and manuscripb, coms, and antiqUities, plcture~, and natul al 
histof.r specimens. 'The Museum is available For teaclung ~urpose, and'maintained 
by the Univel sit.v at a cost of about' 300l. per annnm, the whole of the original 

, bequest having been expended. The UniverSity bas 'also I 'an Observatory With's con
siderable collection of·instruments. 'The Professor of Anatomy has a collectIOn of IllS 

own' and 'another purchased by the UDiversity, the two togethc.>r fO! mlllg a larO'e Illus. 
'trative Class Museum. Some of the other Professors possess small Class Collections. 
There are a Botanic Garden and Collections in the 'city of Glasgow to which the 
University has access. ' ' , :, ' :' 

102. We learn. however, that there is a total want of funds for the mamtenance of 
the Museums, both public and, private, and that the expense of supportmg the private 
Museums has fallen entirely qn the Professots. , ' 

The Chair of Natu'lla'( Histo1'!J • 

. 103. Our attention hIlS been called to the position of the.Chair of Natural History, the Qn. 95'71 
occupier of wluch has represented to us "that, IlS the Chair is aU present,arranged, it is • 
t. perfectly ·impossible' for the holder of that Chair, tQ do· justice to I the work that IS 

c. expected of him; that in the first place he is required tlilo ,teach, Zoology to Medical 
II Students; in the second place he is required. to teach Geology to Students Qf Engl-
" neering; that those two offices are incom}!atlble, since to dIscharge the one adequately 
" he would reqUire to spend his whole year m dissections and indoor study; and to do 
.< the work of the other, he would require to be the DlBJor part of tbe year in the' field 
" making investi~t\tions in geology, and that the combmation of the two duties render; 

.' , • I C 2 
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., it imperative upon the teacher to neglect, to some considerable extent, one Of the 
"other. In my own case," says Professor Young. I have been obliged to sufl'ender 
e, the Geological Section of my work to some extent, so as to attend wore thoroughly to 
,e the Medical Students, the requirements of the General MedIcal Council mskin~ It 
" imperative upon me tbat I should do my best for the very large numbel' of Medical 
" Students who attend my class." 
This Chair receives 200/. altogether from a Parliamentary Grant, and the fees amount 
to about 2601. Sir Wm. Thomson .expresses his opinion that it Is,perha}>s, the most 
insufficiently eudowed of all tbe Professorships in the University. There IS a complete 
concufrence of testimony with regard to the objectionable character of the arrangement 
{lDder which this Professor has charge of the two subjects of Zoology and Geology, and 
as to the inadequacy of this Endowment. Dr. AlleR Thomson, the Professor of Anatomy. 
is of opinion th'lt there "ould be ~reat advantage in separating the two subjects and 
asslgnmg them to dMmct Chairs. 

104. In thiS opinion we entirely concur j and we Recommend that prOVision be made out 
of moneys voted by Parliament for ,the Endowment of an additional Chair between which 
'and that to which we have just referred the suhjects now dealt WIth by Prufcssor Young 
should be divided in the manner most advantageous to the Univelsity. 

Deficiencies as regards Assistants. 

105. In this University. as in that,of Edinburgh, the want of 8ufficient and competent 
as~istance to the Profe~sorR forms an obstacle in the way of the efficient Teaching aud 
Study of SCience. It,appears from ,the table quoted on p. 16 that no provision is made 
either from Parliamentary Grants ,or from University Revenues for the payment of 
Assistants to the Professors of Civil Engmeering, Natural HI~tory, or Botany. 

106. The Natural History Professor states that-
" But for the Rceldent that 1 am Keeper of the Museum, 1 .hoold be ablJOlu!ely wltbout 8B8istance. There 

is an Assistant Keeper of the Museum, who receives a salary of 1001 a year from the Umver .. ty; lind In my 
own lot.roHt I pay him 25/. a year out of my owo pocket to secure hiS co-operation m the GeologICal Coune. 
Other assistance r hllvP none lIS regards the Chair. What assistance I have, therefore, comes entirely out 
of my own pocket, and no prOVision m the UmveISltles' Act admits of my reoeiVlng such .... Istance, because 
the terms of the Act go to forbid an mcrease of the emoluments of any' Professor." • 

The same Professor complains that in his own depart'nent he suffers" from the want 
" of some one who would undertake especially the Histological Course, requiring a great 
" deal of time to be expended upon the preparation of the specimens, and upon the 
" instl uction of the students ID the method of prepal ing those specimens. In Geology 
" I am practically at a standstill, as regards the special training of Engill('cring Students, 
" from want of some one- who could undertake a suffiCiently good course of instruction 
" in Mming. For three years, at my own expense, I procured the assistance of a 
" medical student who had come to the profes~ion from the pit, wh" gave a course 
" each year of 10 or 12 lectures upon Practicrll MinlDg. I paid him, and I Bupplied 
" him with the necessary plant and all the expenses required for taktng the party out 
" to the field tor practical instruction" 

107. The Professor of Engineering makes the following strltement:-
" In connexion Wlth the teaclnng of the scientt/ic prmclples of Naval ArcIuteeture, whICh I have mentioned 

as one of the subjects of my lecture!!, there should be an assistant, & lecturer, or a teMber of some lund, to 
teach a varIety of detatl. that are nol properly the subject of lectures, but sueh detBtlB 811 are tanght in the 
Royal l:School of Naval A.rclntectnre, Damely, the preparation of the plans of" slup and the malung of .. ""t of 
routine calculatlons wluch In deBJgDUJg .. shiP ...... alwafS requll"ed. TIns, In fact, can only he done by the 
'help of so,?,e assIstant. or teacher for that pUl'pOse." 

108. Sir W Jlliam Thomson observes, :" that it is absolutely necessary, for the efficie ncy 
" of the teacbing and for the pOSition of the Professors in respect to the Advan~ment o! 
" Science that there should be a suffiCient number of assIstants of the Tutonal Class. 

109. Tbe Professor of Anatomy stltes that, in conducting his practical or laboratory 
work he hM the aid of a Demonstrator and several Assistants, and that such employ-
ment'ls much desired by young men of merit. . 

110. The Professor 'Of Chemistry has two Assistants under the Ordinances of the Com
missioners; these are 'both Skilled ASSIstants and receive 1001. a year each from A 

Parliamentary vote. 

Cooclusion and Recommeruta'tion. 
Ill. Upon a review of this Evidence we are of opinion that an increase ID the paymenu 

on account of Assistants to the Scientific Professors is essential to the promotion of the 
Teaching of SCience in thIS UniverSIty; and we recommend that the Government Grant 
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be augmented sufficiently to permit the University to make this increase, and to revise the 
Salaries of the Scientific -Professors, regard being had to the disparity of their endow-' 
ments, and to the income which they derive from fees; dn account of the expendlturl" 
of this Annual Grant belOg s.ubmitted to the Government with a View to the exerCise .0£; 
Parliamentary contl01. 

THE ANDERSONIAN INSTITUTION. 

112. Bef~re leaving the subject of Scientific' InsVuction iJ1. Glasgow., we desh e to refer J 

briefly to the Evidence we have received as to an Institution 10 that City known as 
.. Anderson's University." This InstItution was founded under the will af John Anderson, 
Professor of Natural Philosophy in the University of Glasgow, towards the close of the I 
last, centur>,; WIth, the object of affording ,a, higher educatIon to the working classes of 
Glasgow. It is governed by eighty-one Trustees, and by nme Managers elected, by the 
Trustees. In the will of Its Founder, It is designated an University" and has Departments 
which are termed Faculties of Arts, Medicine, Law, and Theolo~y, but at!! It has neither, 
a Charter nor the power of grantmg Degrees, it is not an UniverSity, nor has it, Faculties, , 
in the usual sense of those terms. The Faculty of Arts includes Physics, Mathematics, 
and ChemlstlY. The Faculties of Law and Theology are both in abeyance. 

It is stated in the Evidence that, "with the exception of philosophical apparatus QI1. 9943. 
" and personal effects, there was little else than the formation of the- system mentIOned in 
" the will whereWith to carry out the intentions of the Founder." 

The Institution, of which the system was, indIcated in the will, has, we are told, Qu.9944." 
" heen maintained, up to the present day, 10 its, present effiCient condition, through the 
" perbeverance of the Tru~tees and the occasional gifts from time to time of the citIzens 
" of Glasgow." The Trustees have also, it would seem,,,at different: times, made 
purchases of property which has heen -mortgaged to banks, th~ Institution paylDg thel 
mterest of the loan. More recently the Institution has received liberal gifts of 10,5001. Qu.9986, 
from Mr. Young .. for the purpose of establishing a Chair of Technical Chemistry"; of and 9987. 
2,1001. from Mr. Euing for buIidmg purposes; and of 5,000/. from MI'. treeland for the 
extinction of debt. No endowments have"however, been attached to any of the Faculties, 
and the Lecturers are dependant upon fees. Until lately they were obliged to pay'rentl 
for lecture-rooms. ' 

113. The attendance on the SCientific Classes appears to be fairly numerous. In 
addition to these, Popular Classes have, from the first, been carried on in the evening, 
and the attendance at these appears to be increasmg. 7,500/. has been asSigned by QI1.9969. 
Mr. Freeland, and 3,0001. by Mr. Euing of Glasgow, III support of these classes. The 
number of the Students attendmgthe Institution in 1873-74 18 shown by the Calendar Calendar £01 

to have been 2,499.' 1874-75, 

'114. The fees payable- are as follows: pp. 31, 32. 

Faculty of Arts '- . ibId., 
Chemistry (lectures and demonstrations), 21. 2s. per course of six months. pp. 19,20. 
Technical CheInistry, 181. per session of nine months, 71. for three months, or 

21. lOs. for one month. 
Faculty of Medicine :-

Class fees for each course of lectures: First session 2/. 2s., second session 11. la., 
afterwards free. • 

• Anatomy class fees, for both courses (lectures and demonstrations): FIrst session 
4/. 48.; second series 4/. 4s.; summer session, with dissectIOn, &c., 11. Is. ' 

Practical Anatomy: the Dissecting room is free for two SeSSIons to those who 
attend both courses of Anatomy; af't.er the second year, the fee for Practical 
Anatomy is 11. la. per SesSIon. . ' 

OphthalmiC Surgery ~ Attendance gratis by paying a Matriculation Fee of 58. 
The fees for all the Lectures and Hospital Practice required of Candidates for the 

Diplomas of Physician and Surgeon amount to 501. _ ' 
The fee for attendance at the Evening Classes is 28. 6d. or 3s., except in the case of QIL 9980. 

one Course, that of Applied Mechanics, in which a fee of lOs. 6d. IS charged; the 
payment of these fees entities the Student to admission to a library of 6,000 volumes:. 

115. There does not appear to be any regular System of Examinations in connexion with 
the Evening Classes; the Students can, however, present themselves at the ExaInina-

C 3" . 
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tiona of the 'Science and ,Art'Department.' We have: received from Mr. McClelland 
one of the ''Trustees' of 'the InstitutIon,' a 'table showing the occupations of over ~ 
thousand ,of 'the Students by 'Whom these, Evenmg Lectures ate attended. This table 
proves -that the ''Working clasHes of GlasgoW' are in the habit of availing themselves ' 
extensi vely of them; the order of students, on the other hand, who attend the Faculties ' 
of Medicine and of AI'tS, IS pretty much the same a8 that by which the Glasgow 
University is attended. We observe that Stndents attending these Classes are drawn 
.from all parts of the United Kingdom. 

116. It has been suggested to us that this Institution might, under certain circum
stances, receive a Chartel;, in order j;o, ~bl, ,j~ to compete, on more equal terms, with the 
University of Glasgow. In this suggestion we are not able to concur; the proper 
function of the Institution is, we' believe, to' afFordl facilities for education to those 
classes' 'whpse 'means or opportunities do not 'permit them to follow an University course. 
The competition for students of the same class to which we have already referred is, 
perhaps, lnevitable, but should not, at all events, be encouraged; nor do 'we' believe 
that au, increast' in the number of, Degree Giving Bodies in Scotland is desirable in the 
interests of ~he Higher Education of that Oountry:' I ' , , 

-It 'lias 'also 'been suggested to us that the Institution might be used as It. Central 
Eiltablishfuent for the Training, t of Scientific' Teachers, and that it might 'receive a 
Gove~~nq:nd~~ent for,:th,II' f~'pose. I " , 

It «!, 

ST. ANDREW'S 
The fJo'tleges and Scientific (Jhai,.s. 
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_ 117. This University contains two Colleges, the United College of St. Salvator and St.' 
Leonar.d, and St. Mary's,College. .'" . , ' , 
. 118; Tbe-Scienti6c Department of the University consists of five Chairs, comprising 

Mathematics, Natural Philosophy, Chemistry, a Chair pf Pivil History and Natural 
History~ and or Medicine and Anatomy. A eertaiu degree of acquaIntance with the 
subjects<. taught by the Professors occupying the first ,three 'of these Chairs is required 
of all ,students .Graduating in Arts. , The Theological Students are required to attend 
the lectures oftbe Mathematical and Natural Philosophy Professors. 

ll!)'·,Xhe,Professor of MathematIcs" teache, in the Junior class six books of Euclid, 
'~ _ Algebra as far as ISlffiple Equations. including .ratio and, proportioD, aDd the Theory of 
". Anthwetic. In the second class Algebra; Plan&,Trigonometry, tbe application of 
.. Algebra to Geometry,. Trigonometry, and Conic Sections. In the third, or senior 
c~ class, fol' three days- a week ,he teachesl Analytical Trigonometry, Analytical,Conic 
" Sections, and Differential and Integral Calculus." " . 

120. The Professor of Natural Philosophy" teaghl1i' +one c;la8', lecturing seven hours 
" a week. His subjects are the PropertIes of Matter and' or Force, including Illertia, 
"Gravitation, Molecular Forces, Laws of Motion, Conservation Of Energy, &c., 
" Dynamics or Mecbanics, 'including Hydrostatids and Pneumatics; Sound, He8t~ Light, c. Electricity; AstronOm ; and .Meteorology." -'," • ,-", I, " j , 

121. The Professor of Chemistry" teaches one class,· lectUring 'an' Mur ~acb of the 
" teacbing days, that is five days a week, and he has a pl'BCtioalclus, Jecturing three 
" ftdditional houn, The. ijubjeots tangbt are ,Chemical Physics, including the Chemical 
", Relations of Cohesion, Adhesion, Heat, Light, lind Electricity;, Cheullcal Philosophy, 
" including the Atomic ,Theory;" the, Non.Metallic and ,Metallic> Elements and their 
"Compounds,andOrganic,Chemistry.': ";"'~ • I," i ," I, 

.122. ,Of the Chair of Civil and Natural History. which ill in private, patronage, we 
have received the ,follpwiDg account,irom. the PrinCIpal of the University :~": 

"It WIIB ongmally the Chair of ffistory, wluch W88 interpreted to mean ,Cl'ril History. 'The Uoh'_ty 
Cmnnusswtlers ga.ve it the:- of the CbaJr of C.vtl and N~ ~. 'Ehe Cheu' does not belong to the 
carnculom, and It bas not been pract.cally all asefal Chatr ever """'" I recollect, aIld my recollection "tendo 
to the period when 1 ........ Student. 811 well B8 einee I ~e' olliCJally """"ected with the Univemty. 
Dr. Ferrie W88 the Professor when 1 W88 "Student, IlDd he Iectored 000IISl0DAIl1 bpon Gooeral History. 
The class WAIf atrended for three or foar 1-. e,nd then .t eeased. Dr. ,McDonald, lhe ~ ProCessor, 
bas occas.onally managed to ~et 8< class, but from many causes the class h8II not been regalar." , ' 

"Thenyoa would say that the UDlVerI!1ty at present gives nomsr;ructwn in .... y brandt ofNatoml Hiator.r 7 
-I _ .... ,. that it does.'" " , 

This condition of things' was, however, described by another Witness as only tem~ry. and we learn that on the death of Dr. Macdonald, a Naturalist was appointed to 
this Chair. 
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123. The Professor of Meclicine and Anatomy has a class described to us, by.tMpnncipal 
as a semi-popular one' the lecture" being chiefly devolled,fib theJ,hygIeBiCnaspecU! of th~~~. 9635. 
subject. " No, Examination is held in thiS Class;' 'Which 'ltenerllllV' 'numbers about 30 
and is chiefly attended by the Senior Stu,dents . 

.Museum and Librarg. 
124. The University Museum is represented to us as fairly good ; the,,~e~tion is' 

mainly a local one, but it is pretty oomplete in all thO' Depa.rt.meD,~ of~~turlLtHlstory, • 
and as a Teaching Museum it is in excellent condItion. " r" '" " , " ",,' 

-') (H VOl! , ~fll lin I 
The University Library is a very extensive one, consisting of about l,l.o,.oOO volumes; 

but the buildings 'in'which it'is placed do'not afford proper accommodation for the books. 
The~e bu.ildings, like most of those in the Scottis~ U niver~lt!es, are ~h~ !v.r~pep:.y of the 
NatIon, and the expediency of a grant for theIr e:,ttenslOn has, we are mformed, been 
under thEi consideration of dIfferent Governments during recent years. 

'F'in(lncidz' Statement. 
125. The Capital Fund of the University is about 21,000t., and its"annual- income App. ;v'., 

consists of the interest on this sum, and the Matriculation and Graduation Fees, p. 70. 
amounting to 5001. or 6001, a year. A sum of 6001. a year" received as commutation 
of the University's right ~ books from Statitiners"'Half, 'is' ~eUt upon the Library. 
The total expenditure ",upon ,this, ,howeve~, jn<;Ip,din;g salaries tQ,1ib,rar~ns. ~,~\leeda ~his 

, amount., The income Qf ,the Oollege~, mllY ,bll,liaken, 'I\t 2.f,i7~l .• J?ut;t;h'i apprppritttion, of 
the whole of the Oollege revenues is determined,»y Act f?f ~l!J'llam!liIt 011 by, Ord,inance 
of the Commissioners, so that there is, no, surplus rev;enue' from C<>llege, Funds available 
for other Jlurposes. We have received ;trom ,thi Senior Prindpa.j ':f~e >foJlqw,1dg~ State-
ment of the, only slims which can, in his opinion, be considered as applied' from Endow-
'ment, ' or' from Votes by :Parliament to' the Advancement 'or' 'Sdience or ~(i t'Scfentific 
lnstrue:;tio# in the Universltv 'of'St. Andr'ew'sf':' 'j , ('j d; , ,I 'v) '.'.' J\ I III 

, I II ') r I'P j!", \ '.1' !J fJt d ltHfl ' I )'"'1 1lJff' "'.f\ 

, , " ..J" I ) "f ,'I.. I ,.,..... ." I " ,I U I .q' 'J....' '" I 
, .l!;MOLDlIENTS of the follow:JDg \,;UAms m IDe U~l'Y of ST: ABnBEW'$ (year l!''7'o~!' " 

II ) "I (, I, d .... }! J t .... i ,,~ , ~ f)1 ) 1 'I' f I! 
,i' I' r 

MATBlCMATfOS .' , " ,I 

Salary under Adt 20 Geo~~ II.~' e. 32' ;' 
Estunated share of surplus, College revenues , 
Farhamentary vofi&..-' \ I , 'i,' I < ~... \ 

, Present 

'! 
.1 .. ',1 

I,,) £ .t 1 d. :- i1, .;'dl' , 
- ", ,,~ , : '"I'7f,vo "0, 

129 18 0 
Il " ,~l) 
- liS 11 0 

) \ J, -:New"" '...:-
\ ,j I· '.J~,H.dll .. I 

j. " So '0 f ;-.. ,p i~)1.1I"\ 1.s3~'r9J10·' r ,~ 

; ,E~~te4,f~,!, .. II 

v,r 11"'1 () "}jj ,0 I j I'IOO~\ 0 )!O! 

, ' 
" )1 ,-, r OJ '" ,,2°~hV ~~, 

; .\ . , \I, 

" . I ,I ~ \ " "J 

I NA!'UlUiL PmLOSOPIlT, I " , 

, , 1 Salary' under Act 20 George n'l c. 82; ,.1 , 

Estimate~ ,&hare of, aUI'PIII8> College re"~DIIe. I , ~,) I 
l'arhamen!ary vote- , Present ' r j " ,.., 1\ ,,;; q 

*New 
( ,,' 

Estimated fe... • 
" II" I j, 

I' ' 
1 , 

NATllBAI. llIsTOBY I , 

• Salal'Y under Act 20 George II.; Co lll!. 
, Estunated share of ew-plll$ Co\lege l'IIvBDue~ 

;E'arhametltary vote-
, Present -' 

'~w -I'.>J , .. 

Estimated fe~' 
, , 

, , ; , 

,1 

• 
If ~ I 

,n 

I " .'.' I' c': t)S09 1s, d 

f.) 

I 'J !; • )1 

' I 

i ,,' 
J /, ,S~ 0" 0 

}AAI 1S ,0, I 
',j 0 ' '6's'h' 0 

" ", 

" 

I ,0 

il4" 9''10 I 
, , 1160,0 0 

SS' 0 r 
£444 lB' 0 

=, 

.... ,60 ()., 0 
-,. 129 !8<, q, 

as 11 0' ,J II 

44~'9. 1) f I , 

) ,--.-d-+ :lOO ,0 ,0 
t' _r., , 0 _80; ,0'1 Q, 

£36Q III I)' 

• These SUlll8 represent the .w.chtJOD~ to the Emoluments Qf the Chairs recolJllll@.ded by the Conmussioners 
ofl81l8. ' 

04 

Mmntesof 
EVldence, 
Vol.n., 
App. V.,pp. 
5,6. 



App.V., 
pp.70.'11. 

App.V. 
p.71. 

App.V. 
P. 71. 

Qa.9643. 

Qu.9'180. 

SBVEl!ITB. REPORT OJ!' TBlI BOYll OOJQ[IIISION 

OBEJllBTRY : 

Ineotne from Dr. Gray's Foundation. estiDIated by Co_ l. •. II. £ .. II. 
monera at 1261~ bUl does nol exceed • - 90 0 0 

aNew Parbamentary vote ' 126 0 0 
Estlluated fees - 80 0 0 

\ , £296 0 0 

=== MKDICIlIB : ' 

Salary under Act 20 George n., c. 82 - 60 0 0 
EstImated share of surplns College revenues 12918 0 
Parliamentary vote-

'Present - 6611 0 
-New 44 9 0 --- .100 0 0 

EstImated fees - 30 0 0 

£819 18 0 

126. A similar return for the past year 'Will be found in the A ppendix. It will be seen 
,that the emoluments of,the Scientific Professors ,are uniformIY,low. ! 

Number of Students, ~ntl 'amount 0/ Fee,. , i 

127. The number 'of'Students attending the Classes in the Faculty of Arts during 
the Session 1874-75' was 1I8. The number attending the Faculty of Theology was 23, 
making a total of 14 t Students,' thus distributed among the Colleges ': 

Number IIf Matriculated Stnaents :.t the lr~itedf tJoUege • I , , • - ! -' • II!! 
Number of Matnculated Students at St. Ma",'s College .' • '28 

128. Students attending the United College pay a Matriculation Fee of 11. on ~ntering. 
and a fee of 3/. 38. for each Class they may attend -during the Session. Should they 
attend three Classes, which is the average number, the annual payment made by each 
Student amounts to lot. 98. ,In the event of their proceeding to GraduatIon in Arts, 
a further fee of 11. 18. is payable for each of the three Departments of l<d:amination. 
Studenta of St. Mary's College pay a Matnculation Fee of 11., and a Fee of 21. 2,. 
for each -of the Classes they attend, \\hich is in general three in number. 

Deficiency as regards AssisUl'Ilts and dpparaw". 

129. The Scientific Instruction given in the University of St. Andrew'. suffers equally 
with that giV'en in the other Scottish UniversIties from the want of Skilled Assistants. 

130. With regard to Laboratories and Apparatus, we have it in. Evidence that although 
the Professors of Chemistry and of Civil and Natural History, and of Medicine and 
Anatomy, have their respective apparatus, And receive annually from the University a 
grant for the purpose of adding to and restoring it, the ap'paratus is very inadequate and 
the sum allowed insufficient for the purpose for which It is intended. ,The Principal 
of the University expresses his conviction that the 'Umverslty requires additional 
apparatus and ,appliances for teaching, and states that the Umversity has no funds 
available for the purpose. 

131. The Profe~sor of Chemistry receIves from the University an annual grant of 
521. 108: for all the working expenses, including apparatus, chemicals, and Assietants. 
It is scarcely-matter for surprise that the whole of thIS sum should not have sufficed to 
provide the two former items, and that the Professor has in consequence never had 
any assistance at all except that which one of the Senior Students has, from time to 
time, been, in his own interests, willing to afford., The Professor haa gIVen it as his 
opinion that, " in present circumstances, an assistant at a salar,r of not less than BOI. is 
.. absolutely necessary; and it would require a sum of from 1001. to l~Ol. for the pur
" poses of ayparatus, and chemicals, and waste of materials," that being the amount of 
the sum which he has voluntarily made up out of his own pocket, in order to keep the 
class in efficient working. -

132. The Professor of Natural Philosophy receives also 52/.10,. for all expenses, and out 
of this sum 12/. only is, he informs us, available for the payment of an assistant. When 

• These Bums represent the additions 10 the Emoluments of the Chairs recommended by the Comml8lllOllen 
of 1858. 



aSKed; " Do you feel the want of all assistant, of a different' kind from, that, which cyou 
" are enabled to provide under the present arrangements 7" the PllOfessoll replied: I ' Qu. 9737 • 

• I-!", t ' l I " I • ,I} J (' Ip, 'Jr 
,. 1. do very much lIldeed. Indeed, I am obliged every day that r give an experlmental lectnre to w<lrk 

for a' great many hours, never less than: four hours, domg a great deal of work which an lISSlBtant ought 
to do. Then OIl the other alternate days, b, anticipation, I am also obbged to worm lD preparmg experuneuts, 
80' that a great deal of time IS, oecupled m domg commOn work, wh:u,lI an assIStant IDlght do. Even our 
present steck oi,apparatuBlS valnable, and will, .. very year, become more so, and ill the event of mcreased 
grants, we may expect to have a very valuable stock of apparatu"l in a few years. n IS extremely desll'l\ble 
that some Curator of sucb a collectJ,on of apparatus shou\f\ be provided, able to take cal'll of It. I Such an 
assistant as I have, nt 12/. a year, although he lSI an extremely lDtellIgellll 9IId' perfeotly honest man, -has not 
knowledge enough to be entrusted wIth such a collectIon. ,1t would, Jleed ,s man,specil'jly, educate~ to take 
char~ Qf such ~ COUectlqn~" , '... I j 1 I:, L! I .. r I I,' I ,., I J', I 

133. The ScottIsh Uni'versitfus Coh;missi'oill;r~, who; ihr(bohseq~ende' or'ihe 'inaAlequacy 
of the resources at their c'ommand, provided. verY' insufficicmflly for the' appointment of Para. 22. 
Assistants to the Scientific· Staft' 'of' the ,other, Universitiesj didinolhrecommend a grant 
for this purposel to the University I of Stl Andrew's. which has accO'rdmglJl been. obliged 
to fall back upon its own slender resources. ' ": " , , " , 

, 134. It is our opinion that the Te&.ching of Science shOuld be encouraged in this, 8.11- irl 
every other University, as 'a part of the groundwork of a! Complete System of Education, 
and that the Staff of the University; and th~ Appliances at its disposal; should be suffi
cient to' sechre this end. 'We are not; however, disposed to' suggest any steps which 
might have the effect 'of erecting at St. Andrew's Technical 01" Medical Schools such a9 
those of Glasgow or Edinburgh. ,. I ' ",,' f, " , " 

, I ) ) 

• 'r I 1 {j , 

'roposed Connection with, D,undee,. 

135. 'The University of St. Andrew's is'distant n or 12 milMin a direct line from the 
town of Dundet', from which, moreover, it has 'been hitherto effectually 'separated by the 
intervening, Frith of Tay. The completion' of the bridge now"under construction will, 
however,' render the town and the' University much' more accessible to each! other, and 
ill has been suggested. < that , (Ldvant~e,jsh.ould, bl),. taken, 0(, their, vicinity, in, ordell to 
connect ,them £01" purposes of edqcation., , , "<' , " I", ' , 

136. We nave re~efved Evidence'With regard to the expediency bf establishing Classes; 
taught by the University Staff, for artisans in the' town' of I Dundee, I lind' of fuunding 
in Dundee a School of Science affiliated to, and in close relations with, the University. 
A large building known as tht: Alberti Hallt and containing a Public Library, has been 
designated as suitable for somi! such purpose. Whatever may be the deciSIOn ultimately 
arrived at, it must be obvious that DO such instruction' could be' given in! Dundee by the 
University Staff, unless that staff were very conSiderably increased: 'The Professors have 
already as much work as they are able to undertake. We have pointed out "that they 
arc far from being adequately provided with skilled' assistance, and it' would, we think, 
be unreasonable to expect that they should, 1D addition to their present' lectures and 
ptactical cl~ses" travel, backwards and forwards b~tween St. Andrew's and Dundee in 
order to lecture, to wO'rking men in the evening. or to, attend to such Students as might 
be unable or unwilling to make the short journey b~tween the two places: ' 

. 137. A ,certain nu~ber' 'of the Students are' natives of Dundee', 'and we' may 
expect that the number"will' increase. "Many ofl these Students 'would; in' the 
event of' eft'ect being': given to' soch ,~ scneme as thal!! which 'lias i 'been indicated 
to us, probably cease to reside at St. Andrew's, and WO'uid lose {tlierebj" the "oppor
tun!ties offered thettli, for. acquiring\ the g'1C?undwork, of a ~oundf gene~~ educatIOn • 
. It 19' further to ,be observed that, the Estabhshment.'o£ lit separate ScienCE;, Schoo~ ,in 
Dundee would neceSSitate, not only an increase in the University Staff. but also additional 
Laboratories, and of other appliances which could not be provided except at a very large 
increase of expense; while, as we have already stated, there are no funds at present 
available for these purposes. Such an arrangement could only be justified on the 
grounds of its absolute necessity, and of this we are by no means satisfied, taking into 
consideration, on the one hand, the ease with which a student who is able to devote the 
greater part of the day to his studies will be able to attend the St. Andrew's Courses, and, 
on the other hand, the partial and limited character of the Instruction which artizans, or 
other persons most of whose time is engaged in professional or commercial pursnit~ are 
likely to derive from attendance at Evening Classes. 

15871. D -





A1JERDEEN. 

143. It will be o~~e~ed, on reference to the Corresponden,oe' pti.nted. i~, tl1e Appendix to Appendix, 
this. Report, that ~, Unblersi~y of A;berdeen has de~lined, 'Iio! lB:\!lf.i~jtselfI of the oppor- VL, p. 72. 
tumtles offerecho :it of: tendenng E"IZldence before this .CommI$SlPn., i' f1~" I 

144. W e hav~, hOwever; received from the Principal, the £alloWing Statement of the sums 
(dtlrivEld. Wo':1l Endo~n~or .f.rp%f.fiorlil!~~~J" Grlfllts) ")V1Pc~ are aVa¥able fpl; ~c~ep:iliic 
lPstru~tlOn,mth~Vmv~r~lty~;-", ,J' [.1,;11,' ",,,1"'.1',,, .,' ii,"" /0, 

_ I II ( 1 I ) 

'~'I 1.- i. ' ~; II 

t I Qj~ (~\ 1 t ' j , , 
1«'145. "Tllli~rtS'ICUrriCyi~D) 'm thi~ upiverrt lioe,tp6t apReat't(j/~e'r ~aterially, in so 

. fdr' a~ We Scientific Subjects' whicli for'*l ~ part tty it We'c()ncerb.~d .. from lthat of the other 
'Scottish tJlliverslties, with tne'exceptibn 'th,~t;, \'D(~er. brdinance)8, 'it has required aJl 
Candidates (Qr Graduation fO attend the LeCtulf~' Ot'on~ of tlle: P10fessprs in. til" Depart-

"mentotNatural &cience/' ' j , " ~,[ I " • ·J;<l'I' - ',l !lJ" ,J ":> ., 
'," J!]. ~~ 'b If I .. ~[tlll id1j),;'- It 'f) 1 ',.J 1 .J j l 'I) +n' ) ~ > d 
- 141) . .NO egree IS given in ScienCt', but Candidates for Graduation with ;Honours in Arts 
may offer themselves fo\" exwnination, in ,$e." pepe,rtmltnt ,of.\NI/o1;p.r,al SCience,llwJrich 
includes'las,in ,the, ~$.er U:nive~s~t\'1Sl G~logJl~ ?:pology" qh~mjstr'y, Jnd: ;Bp~any., The 

.. :)legulatIQns for Qraduatioll appear: tc? :USj ~o ,bl} judicl,ous~ /lnp.,;,n II.IfGofd~ce With the 
principles which we have advocated should bel aqopte~ ~1fewher«l . ..>, r , "' J 1,,1 

147., TheU.liiversitJII contains l\I Medical ~chool, BDd:weJearn> from the! Calendii' that f~:.t' for 
there is a Museum of Natural History: containing lcollecllIOn!l..~f Zoological, Geological, p.24. ' 

, and' Mineralogioal S~ecimens, and that .there are other Conectioll~ used. for purposes of Calendar for 
illuStration in connection with the ditl'erent Classtls'olithe,MedicalflchGlOL .. , ' 1874-75, 

f d . U . 'h -, pp. 10, 11. 
148. The Dumber 0 Stu ent\! attending the DIversIty COl1.rses in't eo- UDlversitv of Appendix 

Aberdeen during the past Session (Hl74-Y5}!waS'al;'foijoWlf:l.....J ,\ ':' ,,: ' I'· ,r VI, pp. 72, 
• . ., Fa~ult1 of Arts I" < -:. -33& 73. 

j F ult' f D' • 't '!I r v'" 30 , ac rYo IVlDlj", -l'" 
Fllculty of Law '" I - _, 14 
FaCulty 'of Medicine b u,:" 227 

d'<' l ... ~{ 

• '. 'J.1 .Il" , il 1,,1110 ';613" 
StUdenta fu'both Ari~ i'nd"MedicmEf r J f ,~~ i 8~' .f . 

,Students Ur'both Divi\iihl-llna)MedicMe~l " : ,_ ~ 2 G lQ. 
"---:I'6lJl~\ ) '(11 1U')Ill,l d ! It ! •• J I '" l 

tI'ot:allllilllbe .... ofStUdenis I .. JJ603.' 

------~D~~Y-------
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Appendtx, 149. The average amount of the lees, pay~ble by the Students per annum is as 
VI.. p. 73. follows :- £ I. tl. 

, Faculty of"Arts 1".(1- 1" . 7 12' 0' 
, Faculty of Divinity' i 18 4 

Faculty >of Law ' l.. IS " 0 \ 
I", EacW.tYl-ofMedicine -, .n'" -, '" -.,12"0.6,, 

i 50. A <4 in th'e other Scottish U riiversities; 'iL 1arge nttmber of bursaries, br scholarships; 
are annually distributed among the Students. These bursaries are,' we are'informed, 240 in 
number, and [worth about 4,0001. a yeart With the e:xct'ption of those referred to in the 

, ''', I above'table, we do not leairn that any of these are specially available as rewards for Pcp
,'" Hciency in Science. We ate, however,-reminded by Professor Bain, in a letter printed in 

Mmnte8 of, the A,ppendlx, that" the effect of these bursaries is to educate and assist in maintaining 
~ndli.OO" .. 'upwuds of 200 young men while pursuing a mixed"curriculum of Literature and the 
A;~.nd~ v. " Sciences, the Literature consisting of the three languages, English, Latin, and Greek i 
p.1. ' .. : the Sciences being'Mathematics, Natural Philosopby~' Natural History, Logic, and 

",,Moral Philosophy.";' The',bursaries vary in val,ue Jrom about 101, to about 351. a 
MInute. of year;' and avei1lLge about 171., -while the cost of education ia under .lot. a year. 
EVIdence, We are glad, til Ieam'llODl Professor BalD that-"Nearly two thirds of the bursaries 
!OI·~:xV. "~are, given b.t pub'i~-compet~~on, t~~ l:ollectiv~ 'annual value of ,these being about 
p.pr • "(2,5001. but the su,Qjects of competItion wele IU former days ponfined to Cla8~ical 

" I Literatur~., .:For several years (lne fourth of tbe marks has been given for Mathematics, 
"'and bY' a Scheme',"comlUg into operation next year, Chemistry 'and Zoology are 
"'admitted into t~e Ust of subjec~s. The' obvious tendency of such a com'petition is to 
" " make, the bursari~ 'instrumental in 1\tiJl1.p)ating ~he, ~tudy J.of Scien~ ~D the, Schools 

PArM. SO,81. 

Paras. 104, 
Ill. 

Paras. 81, 
111, & 141. 

l'ara. 32. 

I, preparatory to the University." " " , 
I, , ," I' . 

S~ry Qf Re)C?o~en!1a~oJ;lS with regar(J, to the Umversities of 
Scotland.",' " "'" ' , \ 

, j ,\ _ (j ( ~ \ ~ (II I r !i ( , , 1 J 

\ 151. Iii conclusion of our .. lnquiry into the O.niversities of Scot~and; we beg leave to 
submit the following Summary of ~he Recommendations which we have had occasion to 
make in'the course of the above 'Report: ' "I "'" " , , ' • 

, With regard to The Unill'fl'sUY Q/ Edinburgh we have Recommended';': ' ,,;': ,,',. 
I. That iucreased assistanee be given, both in the form of a Capita'! Sum in aid of a 

IWen-considePed Scheme of ExtenSIOn, and in that' of an Annual Grant sufficient 
to enable the UDiversity-(l) To increase the number, and, in some cases, 
the emoluments of Assistants; (2) To mak~ more ample ;provisiOl), of Appa

I ratU:s for 'Teaching; and (3) To, re'9ise the ,Salaries of the ScientificPrq-
I I I I fessors, 1 regard being had to the ,disparity or t,heir endowments, Rnd to the 

II incotiJe-whichtheyderivefromfees., :'J" ":11, j I;' , Ill, I; 

Ir. that thp. Grant of any Capitaf Sum 'iii aid' ofthe'EXtensiort of the plJiversity 
be ~ontingent uJlon, the reqeipt of substantial contributions from' ,Private 
sources.!'1 l' Tl!lf flfr(J'lj~,'! 11'1. I' II 

With regard to Phe Univ,krsity 'of G'tasgow, :w~'have Recommended: J ," 
I. Thdt the Chair of Natural HIStory be diVIded ib the 'manner most advantageous to 
• the University; and that'provlsion be made out lor ttJoneys voted by Parliament 

for endowing a new Professorship. 1,/ 1,,1,' 1,<, ,J '. u" , " , 

, II. That the Government Grant be ,augmented sufficiently to enable the University 
, to make an increase in the Pllyments on accountlOf Assistants ,t,e the Scientific 
'" Professors, and to' ,revise the ,salaries of the Scientific ;Professors~ regard being 

bad to the disparity of :tbeir endowments" and to the income which they detive 
1 I rftomfees. '" 14 ,1 " ~ j' 111'< 1 '" tl 1,11,-' I t II!I'~ 1'.1 ,I. "'f 1 

With regard to The TJniV81"sUy o/,St" .Ajulrew',", ,,!C: have B.ecommenl1e4""., ". d f 

I. That .assistance be afforded by an mcrease of the Government prant suffiCIent to 
ena'ble the University to provide the "Professors 'w,ith' an altequate Staff and 
wit~ proper Applililices for lnstructlorf In Science; ,and. to ,~erise t~ Salaries 
of the Scientific Professors, regard bemg had .to the dlsJlarlty of thm endow
ments; ana to the inCome which they denve frotn feeg. ' ,j)t 

We have also Recommended generally: . 
L That an 'accpunt of the Expenditure~pf apy ~n~ual ,Grant ,.lade.to the l!niver. 

sides a1!o,ve !eferred.,to. ~!,Bubllllt~ ,W $e IGover.qment, With a VIeW to 
the exercISe of Parliamentary control 

II. That f.or the futllre,,tlVPI'CIasses be)recpgnized in the Natural Science Honours 
w~ , 
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-I • III.'Th~ University of Dublin'and Trinity.,.Conege." , .-
< , I j , I ,I J I 'I, I (, l.-- ~ r , I ' , J ~ ,,, 1 1 J 

152., The University of Dublin contains only a single College" Trinity College., ",hicq 
was founded. by "Queen Ehzabeth in. 1591, and created,. a Corporate ~ody. consisting 
oliginallyof a Provos~ thre&,Fellows, and, three-,Scholars. The 'Foundation hILS beel\ 
enlarged from time' to time. and there, Ilrll! noWl, 1, ~enior IIJId,26 J)lIli\>r"FeIlowbhipsj 
and 70 Foundation Scholarships. ' ~ 1 "., I ;'1 

153J The.- principal >&1,lbJects, -referred to, -~, ,thllj ,~vidllnce"wpich ,WEI, ha.v~ ~keDj :~ith 
r~~ard to the University.!)!; Dublin and, Triruty pollege, are,tl;ie foUqwing ~'" .!" 

r, 1"1 I.,TheC'oursesofStudyandthelExaminations.tli," 
,II, The 'Exhibition~; ScholarshipS'; and Studentship!l,,, -
. III. 'The Provostship' and the FellowshipS'. '." :. 
IV. The Professoriate. tI " ", PI" _ I" -I,'j 

. V. 'Museums and other ScientiticP!nstitutioniJ~ n,,, r 

VI. The CounCIl. -, 
I I i ~). " ' ~ 

I.-THE COURSES'bF StODt"AND lmE ExbrtNATIONSi ,'. ") 
" 1 .. ~ ~ J \ t Ii' ,: , 11 ) 

154} For admtssion into the University, a Student hall' to pass an Entrance Examination; 
which include$' Classical' and other Literary SubJects.1together with :Arithmetic and thej 
elementary parts of Algebra. ,'At the Entrance Examination there is a further· Examination 
for Honours which is confined to Classical and other Literary Subjects. ' ,1 

155. Sizarships, tenable for four yeam, may be obtained: at Entrance., They are awarded. 
by the result of a' Competitive Exammation, which" however; is open only- tQ Student$ 
of limited means. One Sizarship is awarded annually for proficiency in Mathematics. '" 

156~1 As regards the l mode-' of obtaining 81' Bachelor of Arts Degree" the, University of 
Dublin occupIes a positiOn< in~ermediate betweeDl thai older English' Universities, on' the 
one hand, and the UniveJ'sity of London, on the'other."'At Dublin, as at Oxford and Cam
bridge, a certsin ·number of >Terms 'must' be kept, betfol'e 'the Degree can be obtamed. 
and provision is made for the Instruction' and Discipline of Resident Students; but ~ 
Non-resident Student' is accounted 8S having kept a Term if he passes IIJI Examination 
held at the beginning of the following Term.l There are thus two distinct ways in, which 
a Term may be kept: (I) by actual residence, combined witb ,attendance, at ~h\l 
prescribed Courses'o£ 1 Lectures' j' (2) by passing thelTerro. Examination, - I I ," 

157. There are three Terms in each'year,-the Michaelmas, HIlnry"and Trinity Terms,...,.. 
and the Undergraduate Course extends over four years. It is not, however. esseI,ltial 
that the Student should keep all. these twelve Terms.· HC! . must., pass in, sU<;oossipn 
through the iour Classes of Junior Freshman~ Senior Freshman;{ Junior Sophister, 
and Senior Sophister, Classes which are designed to consisf of St\ldentll i of the first, 
second, third, and fourth years respectively. To pass from Junior to. Senior ;E'teshman, 
the Student mnst have kept at least one Term 6y' !la-ammatio11l,itt hi~ first.-year.,, i '1;0 
rise to Junior Sophister, he must· have kept at least three Terms in all, oli which one 
I1t least (which may be kept in either way) ,must, be kept in, thai Senior Freshman~8 
year, and he must further pass an Examination at the beginnmg of: ,the third year. r The 
FlOaI Examination fot' the Degree of Bachelor of, Arts, is held In the. Michaelmas -Term 
of the Senior Sophister year, and before' admission to it the Student must have k,ept 
olle Term by Examination as' Junior, Sophister. one Term eltheIl, way ,as SenIOr 
Sophister, and a third Term either way in either year. 

158. Thus, a Student, before presenting himself for the Final Examination for the Degree 
of Bachelor of Arts, must, have , kept at ,least, si1 Terms" properly distrIbuted, of which 
two at least must have been kept by Exammation, and he must have passed one 
Examination besides the Entrance Examination and those by which Terms are kepll.l 

159. The natural operation of these rules would: be that Resident Studen .. would. as a 
rule, keep many more' Terms than the minimum required. for the sake ,of profiting by the 
Lectures, while Non-Residents would content themselves with passing the Examinations 
absolutely, required, with, perhaps, such rulditional ,days of examination as are, given 
to Candidates. for Honours. Thus, as! regards Residents, although owy six Terms, of 
which two must be kept by Examination, are nominally tel). uired in the whole of the {our 
years, the system practicall,y' agree!!> with that which prevails. at O¥ford and Cambridge j 
while, as regards Non-ReSidents, although a larger number of examinations arll required 
to be passeG than all the University of London, the position. 1>4 the University ,towards 
~~~udent is,~ principle thl}-sRUle, nnd the UnIversity .sotar'merely as IUl E,aQljJJing 

p~ 
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Qu. 12,738. 160. It is stated by Mr. Jellett, that it is the general opinion at Trinitl College that this 
substitutiOJ1)~.::attendlldce' ro.ril.ktwes. Jot-•. -pa~ ~ tlJe Ex.aminations lVhich would 
otherwise bll required for Degrees works satisfaCtorily; and that it is generally thought 
that ij,ttendan'tk, at 'a COlU'Be of Lectures, which aN, ill' large degree, catechetical, ,i. a 
more IJlltilH'acw" test,: I!.nd tolnili\1niclLtet! to tlie Student al 'pter emOUl1t' of knowledge 
than a simple' ~re~/U'atwJ fo1'" ali etaminlltion, 'nt) matter' how good the examioation maY' 

QUo 12,739. bel' It 18 fduiia'lii 'Ptaetibii,that Oandlda~ for 'Honou'ru\moat univtrsallt IIIttend Cour!le" 
of LeCtures. "flltl '11 ft.!;)1'" j )11\ II ! '. f \ I 1ll 

Qu. 12,744. 'ltlr :'The o'bJika'tOrf Subjectil df Siudy in the iElvenal' ye&r\l ve 88 follows :-In the first 
year Mathematic~ /' and I Borite "Olassies;' ,ill J' t'he1 8'eCond;, Logic, ',., certain,' &mt)llnt Q' 
MetaphYSICS, and again .CI88sicsft, tiJl' the' third. Mathematical.PltYlIics, .namely Mechantbs 
and Astronomy, and (/litlrerJOlalisiCa,or ExperimentaJ-olllNatural Science; in the fourth. 
Astronomr and Etmes, and twoi ()1ltfof "be liou1"< b~oheif-TClas~e., .Experimental 
Physics, Mathematical Physics, Natural Science •. ·,t·, ",,~ >i " 1 ~ : r .1' 

162. In the desi~ation of these OoirsCsi,ifl alwuld. be,obsenTed ,that .the term II Natural 
Science," being distinguished from .. Expenmental SCieuce;'~ .'·Jls~dl in a restricted 
sense. The subjects embraced in it are Zoology, Botany, Geology, aud (in the caB~ 
of Moderatorships)J?l?YBjq~ogx'RlI:c;hCRm'parll,tiy .. 4n",t,omy!') ,,,". J 

163. A Student IS free to devote himself to SCience alone from the end of his second 
yearyrand ~ 'thff1'lisrst ryear,~ tallGil'l'fdd~llJben<;oUbted,,l:l' ,pf.S,ing aJl. Ent\'&Il(le. Enmi. 
Datiobr'held~lfie\u'l the! iliad ['oft thettjurd, ,:rei'm; ,.and" ~~ Firs~'lYeaJ: X:uminatipn held ~ 
thll' begitlnihg'ldUh61 !linin Term 1 of ,the:' following r ac&.dl:rnicaJ., yell1ii a SciejlC8 Student. 
may be free :l'rom.<'the .bbligation;jfo ,'stud; Clbllsics ( Mter I littl~"mQr~ than ..... year ;from 
enirabc6 t..>tlndf IihppoBiD{f" he taltes, his .Degree .q{ l.BachelQl\ ~fJArt8! st., ~\l~ usual, time, 
hl1\ iuw'tll(jn'l,llWol'~81 WV-:ofr i.ijIl Umlergraduate,(Jour$f11'lVpichll\fl tmay, ~ev~& t(1, 
the.Studyt~lS~ientre"'I(f'J,'):l(J1(1 ,,,} d'",! 'f'R f, 'Jl'!' J,' H (pi! lA'V', "'1 r ) ". '11 II hi, r I" 
i '1f)4.,'lAt,hlLchfJI'I!1'IIlIrEiamiiui.monvtlierel are;,EJr;a.mination,' for th/JlItI<~tudenta who Ilre 
llualdied>,wbt'!oometandidafillflfuJ! Honours in the several DeplWtnJen~ "e U~ergr",du~t~ 
Stu{\ie&"id'~ ~~'Jl ,1~e<Hbnour8, Course8,af/l<,as.,£ollowB~'-( 1",) ;JllniOl' ,;Freshmen; 
Mathema.tid ;f1 elassics!1 (2'.~ &hidrlFreshmeurJ' Uathell1atics",CI~,ic_f Logic.., (,3,.) 
Jubior SophlilWr8 d'Matheinauca.l:PJ!.ysidl;: Classics; Metliphysidll; ExpenlDelltal Scjel)ce; 
NatutaJ. Scielltle l' ModeJfn'lHistdtn Modern Literature. ,t\ 4.) rSenial; Sophiste~. Math", 
matical'rPhysicst;' Classics; -Ethicsq Exp6l:lDIenta! ·Scillll.¢e~ Natural SQlelil(lei jHistory 
and Politrcal ScitlDcet; Moded Literatw:e." \ I f ,l (r) ", '" I, • 11 

165. At the Exanunationfor the BachelOl' .,f Am ~gree, which hi held in the Miphaelr 
maIiTe'fatbf'thil tourtb'yeur,-exainiriations are held for Speeial HQllourll called Moderator. 
!shillSi" }There"lre <_eD' (lour88nin '!Which M~derat0r6hlp8 tIlaY' be ,obtained; 'llamely, 
tl;' Matlie1nUtieg.JlIDdeMatlreinaticall iFhysWs.11 ,2,), ClllSsi.cs I ,alA ~tal IJlld Moral.' PbJlo
otIoEhft)" Expelimel!ltal!8cience vr6~ Natw:hl,S£leD.<ItlQ l.6,1 HlI!iOr:t and, Ji'olitical Science, 
.7,M6deru <LiW~tu1'i!. ~loI~I-elfCh subJe~~ M~8i'Jl,tA)1JI Me-,arr&l1g~rrtJ1 tw$Divisiolllit 
.Se!ii~'f aIlO:J\lill0l";lI.I:cinulngr4loIm~.1) 1 '/)lIh 't'- ", dl',' , I,,'v) j, 'II " • I",' ",
., I lOOrl[b~ atE! four ,'Profussionall,lSchools :reaogoited, b!"~~1 lJDJv8JJjity t .namel)". 
Dhrfuity: liswj1MedicinClJand-SurgeryJ and lEngiueeringdlDe~' .41'er' grall~ed, ,in tho,!, 

<fieveril.l Fliculti~ bllt' on1yt~l"th~ &eli(il!mrry. Degree ()~ .Bao/lelor"o{ :A.ttB,W ,bee» 
'bbtained.' rProfessiollRlJStuoontsfollooW therusnaJ. Arts Cpurse fOl.ltthtl tiW\ t'!!'o years, after 
twbteh?'h~ 6l'~ tat J libelty' 't,G ~mnience thetr ,Pto~ssiOB~ ,Stwiles,' ~ tbey do so" they 
'ilrel exrcu\ieijUa!ptfrti01l 'of'ilietArtl! (]oune;lror whJ(fuIth.ey.-way'tlllbJiUtute ,more IItri!:tly 
lProt'essional' ,S'tudieB.'J The :PFof'e.siooal S~les oecupy tW18 'fea~' '~tr ~e ~eaat., ,. 

uilfuri'! j lnru l'uf1·i(ll ' J .... fd,j _ Idr!'y' q~, r(J~ J 1 ~1 1 J.':' J 

M h'r1.1ffffi.I'rJONS/ ooaoUMHiPsJF AlID' &mDENT8H'IPSI I 
to Ulli ~fa t!i1,lhrr"" 'J/,t Jd j .......... !~Ilj :'l' rl t: 'I ' .. r 

If,>11-It:.>l!asIbeei' g('te8.d1m~ol1ea; that Sizamhips are obtainable at. Entr~Dce. ~ese. 
'however;fbeitutHJd&~1 ta tlsIiistl<.i!18, pooretf,elassrlof"Studente,J 6Dd lbelDg restricted 
'to ul.otlE!'wlto!j;t.p~'~1~ana<:>are'of,iIimitecI rmeaD~,au, not. fall, uder the head 
bfeniolutttJntsfawarded:purelyraOOorWngtto,IJl.tIrii.','1' ," , '" H "J ,,',' ! 
I'WS! 11118?(Jrill'Wtlf(reSoived ~lthe<iBo8:rd ItDat ;JO Exhihitious, of the value Df.251. 

, a yeat Jeac1F, '.md teQ'abie 'f'uIl'tWO.Jear8, ,Should. be awarded annually, 'J'l'Ovided sufficieut 
, meri'~&@'8lioWii'b;1ith\!:JCandid&tes.: fOl1:bese Exhibitioiis 12.: ... hicll'srecalled .Junior 
Exln"hition~l arefoft'~ fuJ." hlnllpl\titiod tOlStudebtl of dIe first year, BIld the remaining 8, 

t whiCh'are,CIllleii' 8eBiorJ Exbibitkma '8~ obtainable'lit the close of the ~d year." " 
, 169.rTbeo/Uniop'BihlbitWlu ate'~*aMed accordmg ito the result llf"&IlJ Eumination 

beld io--Classics endJOthet"LitP'ary' Sulljecfa,fand, in: MatlIelJli1tic& If' dilr-.Elementaty 
Trigonometry. ' 

1::([ 
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,-:;170.: The ,Senior.:ExhibitioIJSlBre ,awl.'1'ded 'a.clIDrcling' to the marks obtained. p~ly ja ,a 
Special ExaminatIOn in subjects similar to the above, and In LogiC lmd Locke; paEtly" 
in the Pnzq Examinations! inIMatb.eiDatiC§, IClssmc.s.ILogicB~ anli,Englil!q Llteratu.re> jl,ud 
Compositionu , J ,.! '" f t'j 'J.l ~( ,fJj 'I 1J;'.-11 r'I ~""JlId ),JJ 10 ~ (j Vrr d c::7~(IL 1 t If Ill! 1, '-~ J 1, \ 

1,171. ' There, are 70 F4>undatiou" Scholarships," tooable fromJ ,thel time <if, ~lectiolll tiU the. 
holder is,o~ M • .A!,standmg", ,The, SCholars are bti,t;wo &JBl!SJlII. elected;,i91:,S,ci~ntifi,c:: and, 
for ClassICal Merit TespeetrvelY<l .Candidates ion $ciellctl.s.ch~l4r,ships.l)l'.e-{exammed ,in~ 
Pure and IApplied Mathematics" together WIth 181 .certain, &IIl.ouLlt,lofiLogicllIJld Meta
physics. • ~ The ,Wilull' attached. to the, smteral btanchea, in, I ,tb;l .E.sAmiuQ,tion·,j(\ 'eJPres~~ 
by the fonoWing '<pumlilel'6':l!PU1'6 Mathematics;I2M'$ .ApptiedciMM4ematicsl,2J)O;; Logiqj 
aniJl!MetaphySics" ,100.·{, Candidates '£01' these, Scholarahips, a,r~ at: libeJ<t)l ,to, jlll~titqt~ t.h~1 
course ~ Experimental. Physics IIlf,t~e,Jllnior Sophistelf year OOllJthe. Irourse iu,.Logic.,; 1 ( ) 

u 172. ' There ~j alsa.J seven Scholarships, of Pnvate FoUQdati0u. for, subjects, npt: co~ 
necteli wlthllScience, mJd ;30. Scholarships fOunded by.the Cklmrnis.ers ofi EduQa.tion U!l 
Ireland for Students from the Royal Schools of ,Anmagh",Dtinga.nnotll/ EnOil!killllD, -911 
Cavan. These' latter are awarded for general profiCIency in a course comprising 
ClassIcs, English Language and ~~t~l1Ittur~J;J;04f!\'Il' Languages, and SCIence. The 
number of marks asSIgned to SCientific Subjects "IS' 100 Ollt of 450. The frincipal 
SCientific'Subjectl is' 'Ptil'~IMatherill!.tics as' far aSllPlane' Tri~on()thetry., The-, Exami. 
tion'incluqes/ howevet,'Physiclil/as well'as Desliripllive.G;eography.," "~ d " ,/.1' 'II 'I. l 

'173. Bya Eoyal Statute of22 Victoria, 14 'Studentslhps were fourldedirt T:inityC011egel 
6pt!n t()' ClmdidBtelJ. of all religious denon1lnatioos,II WI be liteliable<> fm. '8' period not ex;./ 
oeed.in~ 'seveIi 1." ea,rs, 'With J~: '8alatj tio::~ 'fixed'btthe :froV:OIlf:!JI.lld stlnio}!JFellows" not, 
exceeding- 'fDU. al/yeaIV' 'l'wo'Sfudentls are electedOeVi!tyI y6liJ.14!ceordlng ~4he;f1le8tllts1 
of the MOderatorshIp li;~tiQn6.tT Ths"a,l}'ard is deci~Ii.~,tP!; {lggt'ega~ meflt in two 
Courses, one Primary and one -8econdary, which bear credit as-3- to 2. The Primary 
Course must be one of the two-LMathemaucs and PhysiCS; 'q,ri Classics.1 t<Tlie~Se.ooridary 
Course may be either the remainin~ gne ofthos'e,jtwO;lJOY.any'OtheJ).Qiih~cMoll6ratdrship 
Comses. H. , [ • - [[,,10;,1 ,'J '. I; 

jjfu lJ3HJ"".lf ... 1010 ("':Jl0r 1-::. 
THE PBOVOSTSHIP AND THE ·FELU!.WE!HIPS"j I fL , ..•• , ' , • 

174. The Provost, who is the lte~ident He~J o(4~~o~~e~1~~Hoilit~irbiW~'¢~own. 
Besides presiding over the whol\) Pollege';. he' 19. 'fu JCo~on).W1Ui J the' Seniot:F'enows, 
~esponsible {ot"the ,E:J[!,-mlllat~ns'which devolve on ihe BoafeL'" .<J 1(,' "ll i dll;" •• , 

, 175. Ther~ are i3~ fellowsbips, which are tenable for:life, irrespective of the restriction of 
eelibacy r and are ~ow I op~n to all without distinction of creed These are divided into 
7 Senior ~d ~(;i{ J ppiqr, '\ >the Senior Fellowships are filled by co-optation from the Junior; 

,the J uniof, 9i, I"nf,aon9-8.1i eleption lin case- therE!<~' 1V/~aOancy'pl()ThJ\ l'Verage' .nlimber 
of vacancies. has latterly \¥len hardly more than one-per annua;ul'l I ,Ii ) \( I 1 ,,,' i 

, ,176. I Th~, f~~~wsHips ,are awarded in accordance with the result!! of II $peciaL Exami
t;lation e~tendingt oVljr la wide, tange of subjects comprised-in fQl1l' principal eourses, the 
[t;latiyCl i,mportance of )Vhi'ch IS<8pproximarely determmed by tltJmberstl'epreaentmg the 
waXlmUlll> ob1jainabl!l,~.t,J:lte hIghest pOSSible answarlngtjll- thel8evere.l oo\il:l"sesh IThese 
n,umbers a,re ;alj fo;U9JV!!.rIT"! I 

MathematieS;lPl1re 4nd Applied. - - - • - 1,000 
, Experime1l>llall SOlenee 300 . \ 
ClasSICSJ .... 1 \l j _' - • 8001 900 
Hebrew and Cognate J.Am,guages - - 100, 'I • 1 'I 
Mental and Moral Science. -1- ')_ 'j. : ;,rY~'''~':l n "500\:""1 

d ) /"fl, Hd U?1 ( If .. ~ ~l t 

177. It will be seen that Clasaielf and Mathematics rank.considel"Jl.b1"above ~IJ.Y other 
course. Mr. Jellett says in hl$ etidence, _C< If a student'll object ,i.9,w PPtIlil! ~aF4i'llow- Qu. 12 TOO 
c. ship, he must, practically speakirJ~, be either a goQ<l.ulll.tl#magQt~ O~,J goOO! clqssical ,. 
"scholar. I think that a man wholls neither a good' mathelP8Jjiciao par, J g<llIc): 91¥sical 
.. scholar would have a very slight [chance indeed of ob~g .a,Ii'!lltQwsjlip"~:.,, ,), ,,'1 

178. The award being made strictly m accordance with the'result of an examination, 
there is no provision for taking account Qf .9rigiDal Research in the estimate of the merit of 
a candIdate. _Mr. Jellett oj:lserv;es o~ this pomt to The thing I know has been talked of Qo. IlI,TIl9. 
,e several times, Jbuti wernever Could"!lee' & pracltical \va'9' ~'~ying'oot Il1lCO. thing. 'r 
. 179. It is understOOd tllat the emoluinents of 1!. Senior i'ellowship ,in.1l'rinitY' Oollegq 
Dllblm, are l1luch greater than at Oxford or ClunbridgeJd ... .&wregtlll'ds the,Junior FelloWltf 
theirmcomll'is, to \I, 'great extent; dependent'UpOu,t.heh;.beirig al1.lengsgedda College 
work. MI'. -Jellett--says, -!'.AJl-OUl--Fello.wS-al\!-engaged...iJLteaching. W (L hav~.DQ Qu. III 754. 
.. Fell9w~lUp~.Jg£,t,he",uatu,~. that..tI?,e,Y h"v~ ,~ ~~9!~( ~~p'a~l>.l1~,i thfy_ ~ more • 

D4 



( Qu. 12,755. 

SKVE!I'r1I UPO.Bl' OF 'l'SIII BOy,u. OOHlllSSION 

<1/ of the nature of prizes. We take a ,man's life. and we require him to give ruB life 
C~ i01it." , '1 J II I ~ 

. '1.80. Formerly, 'there was a certain number of Non. Tutorial Junior Fellowships, but now 
all the Junior Fellows have to gIVe lectures, whether they be Professors or not. As the' 
staff Is· large, and the' lectures of the Fellows naturally) halmonise with their own 
pursuits they, "or, at least, many of them, have & good d.eal of leisure, and have, therefore, 
an oppbrtunity 'Of engagmg,in Original Research, which is by no means neglected. 

'l81. A.Junior Fellow may look forward,to succeeding in time to the seniority. The 
Senior' Fellows are exempt :from the dutr. of lecturing, but, witll the Provost, forln & 
Board' to' which, within the ,limits prescribed by the Statutes, O'r .by any Re$'ulation 
nlade 'by the Senate at large, ,is entrusted ,the General Management of the Vlllver.ty. 
OLI thiS BOM'll . devolves aleG the Duty of Examining for Fellowships, Scholarships, and, 
SizBl'shtps; but it is at libertY' Ito, avail Jtlelf of the £id of ..Assistant Examiners chosen 
from' among I the .Profeaaors"otlunior .Fellows •. ,Such, aUeast, were ,the rules prior to 
the Establlshmentoi the iNew,Couucil. 

"I 
ThB PnOFESsoRIAR. 

, I I, I I. 1 .' ~ p , ~} I \ ,~ [ ,I I' r (J i • I ' 

,,182., Most of the Professorships in the Pniversity of ,Dublin, which are of ancient 
foundation, were established to PI"m.ote, the 'study, ot Divinity or Literature, but several 
have,ofirecent years"been founded jn varioua branches of Science, and the Onillersity 
possesses;,the power.,o£'~stabJishing additIons). PJ'ofessorllhip~ 88 they may seem to be 
reqUired" . The..following Js ,8 list lof the Scientific, Professorshil?s at present existing, 
including ,therein those which refer to Professipnal Studies pi a SCientific ~ ature :-

, n· ,I' , j)esignMi~ ofl'ro£essor. ' I :,Founda'tion OfProfeeaorship. ' 
I, ~ ,d < )~ I I ",I """--

,Regiua Professor'Of,Phy~ie, ,,~, i" , •• , • "I l761 
, Lord ,Donegal's Lecturerin Mathematics, - aboQt 1660, " 
Astronomer Royal of Ireland" • 1791 
Erasmus Smith's Professor of N atoral and 

Experimental PhilosophYfl~" '"' "" ... 1l.,~J7241 
Erasmus Smith's Professor of Mathematics , ,1762, 

"UnivetsityProfessorofNatul:al Philosophy 11:,1847 "" 
'Begins' 'Profes&of'bf 'Surgery" I:" • .",,,, 1852'" 

" " • .' iI' j fThese Professors are appointed 
. , 'by 'Trinity College, but 
'i ,t I' "belong to "the School of 

" " (" "I" " " ,,' I .. '" Physic 'in Ireland,"which 
,Professor.of Anatomy ana Surgery " ,", fJ 1l177~~ is a Medica! School formed 
Professor of Chemistry ,- , 1"" , , r, " by au amalgamation of the 

, Professor of Botany .,. ,'., ,{" '" " ,- '" 11735 Schools of Trinity College 
Professor of Surgery .• , !il'~' , -', 'r J. • .. 1849 , 'and of the College Of 
Pniversity Anatomist (" , 'ii",. I t, ,'"J I", l873 I Physicians. It was con

I Profes!or of Comparative ,AnatomY'Fi ,~" "'t ,J.87? "stituted ,by the Statute of 
1 Oth Geo. III. c. S4. and 

• ):' "1 !,' " ',fbrought into its present 
, d· form by the Statute of 30th 

f, • 

Vict. c. 9 •. ! Lt' .. 
I. \' rl 1411 ' 

ProfesRor of LOOIOgy .- ,;:' !J 1 S71 
Profes';;or Extraordinary ·of 'Civil' • '/" ,(') 

'Engineering '-' ; I '. 1,1 '1. 'I'f' ,f,. I' 1842 t' 
ProfessotbfGeolog,Y' ".'1, !J'II.HI· J ,1844. 
Professor bf Applied Chemistry" ' .1' I, IB44 'j 

Professor of Minetalo~ , I r '" I." /. " 'I Ii 1845 I' 
Professot'of' Civil Engmeenng' ' .. , ,." ,1 .' ,'18.',2' 

r. / , 1,1, "I:, II J ~"ll !.... I I J'" 

I Aft ",1'1 I r;.-.J '1/ I I' TSB CouNctt. 1 J 

! I f ~I if I f j !, • </ ' '. Ii, , J I , ! \ 1 f!} , J ! ~ J I j ) I I I , 

It!3.iPrior to the issue o/Letters Patent. dated the 4th of Noy-ember 'SU, tbe Board, 
lormeli.of,the Provost a,nd SeDior Fellows. was ,tile sole Gov~mmg Body ()f .the pollege. 
md. pmcucally, to 8 considerabl~ extent,of the University: To it w~ c;ommitted.t~c 
regulation of th~ Studies~ Lectures. IUld Examinations preJuninary to obtalnwg Degrees J[ 



ON SCIENTIFIO, INSTRUCTION, Ero. 33 

Arts or Faculties in the University, and the appointment and election of Professors. But 
by the Letters above mentIOned, a Council has been estabhshed to' co-operate' and bave 
a share in the ltegulation of the Studies, Lectures, and Exammations of the College, and 
in the Appointment and Election of Professors, and the RegulatIOn of the tenure of office 
and of the duties of such Professors. """ 

184. Tbe Council consists of seventeen members, the Provost (or in hiS absence the Vice
Provost) being eo: officio Member and Chairman, and the remaming sixteen being elected 
out of the Members of the Senate, or Public Congregation of, the' University, :four by 
the Senior Fellows,. four by the, Jumor Fellows, foul'! by the Professors who arc' not 
Fellows and four by those ,Members of the' Senate whOl have not voted, nor 'beeD 
entltlea'to vote, at the last Election of' any existing Member of the Council, either as 
'Se.1ior Fellows, as' Junior Fellow~;'of' as Professors.'. 'I J "", j', ' , 

, 185. 1 The Councit has the' nomihatlon 'to aU Bursdrsllipi;~ \ except thosei the notnlnation 
to"which' is :(>rovided' for' by Act 'of ParIia:ment, or, by the Directions of Pri,vate 'Founded. H', ,i JPt)qf 1111 \f11 11 PJ \' f' IIf,,/III/,f t ,,1 r t ,. I,,) 

" 186. "he noriunation' 'of tte Council is'subjeci!to' the 'approval' 'of the' Bo~rd', 'except' fu 
the case of Bursarships in the School'of Divimty. If the Boird should refuse to approve 

,s. nomination of the Council, the decision rests with, the, Chancellor. " i r , " 

, 187. It is also provided, with certain: exceptions, that any new Rules, or! Regulations, 'and 
any alterations In existing Regulations respecting Studies, Lectures, and ExaminatIOns, or 
,respectiJlg the quahficatlOns, duties, and tenure of offic' ot; any, Professor, shall require the 
Jl.pproval both of th~ Board and ot the. Council. "I " : ' 

, ' , { 

MUSEUMS AND OTHER SCIENrIFlC INS'lTl'UTIONS. 
, ' I '( I, r I, 111 j I. 

~, 188. The following Museums are use~ for the purposes'ofPractical Instruction in Trmity 
College: the Museum of Natural Philosophy; tbe Museum of Zoology and Archreo
Jogy; the Museum of Geology and Mineralogn the. Museum of Engineering Models; 
the Museum of Anatomy, Materia Medica, and MIdwifery;! the Museum of Botany. 
In connexion With the, last must be mentioned tho, College, BotaDlo Garden; wh~ch 
is Situated about a mile from the College, and contains eight acres of ground. 
, '189. About 20 yearS' ago the College erected' a handsome, and 'commodious building 
in the College Park to' contain' their collections, 'and' to provide workin~ rooms' for the 
Students. ' ' , ',,' , ,"" 

Trinity College has three Chemicaf Laboratories. ' The first' 'of these is intend'ed for 
the use of the professor and for Onginal Research. The secoild, or Student's Laboratory, 
ill entirely devoted to Students. who are Ie.lFning Chemistry 118, a, Practical :Science. It 
is capable of accommodating 56 Students. I The third Laboratory, ill attached to the 
Lecture Theatre in, Applied Chemistry! and,belongs morE> especially to the Engineermg 
School. ' ,I, , ",:, ,,', 'I' , , , Yo ' 

190. The University possesses an Astronomical Observatory, which is available for th'e 
Instruction of Students. The Professor of Astronomy has charge of the Observatory, 
and is the Royal Astronomer of Ireland. This Office was founded in 1783, and 
since that date has been held by such distinguished men as Dr. Brinkley, Sir William 
Rowan Hamilton, and Dr. Bninnow. 

Professor Jellett informs us that "The Astronomical Observatory has lately received Mmutes of 
II large additions and improvements. The large object glass presented to Trinity Evtdence, 
II College by Sir James South has been mounted as an Equatorial in an Observatory Vol. n .. 
" specially constructed to receive it, and a new MeridIan Circle, With all the modern APJ;'0wxV., 
" improvements, and carrying a telescope of' SIX inches aperture and eight feet focal p. • 
.. length, has been ordered from Messrs. Pistor and Martin, of Berlin, and is expected 
" to be completed in the coq~S(L9f the lIext.mQnt.b." . 

There is also an Observatory, "erected for the special purpose of Observations Mmutes of 
" in Meteorology and Terrestrial Maguetism. In this Observatory an elaborate series Evtdence, 
" of Observations at stated hours has been cal1ied on during a lengthened period; and VoL n., 
.. the Results of these Observations for the first eleven ye81'!S have been recently AP,;,ow:a:V., 
.. published in two quarto volumes." p. 1 • 

191. There is at present 1I0 Laboratory specially appropriated to Physics. The 
University Authorities appear to be fully conscious of this defect in their Scientific 
Arrangements, and the erection of a Physical Laboratory on an extended scale is in 
contemplatIon. 

GENEllAL RE!4AII.KS. 

192. In Trinity College, Dublin, as in the old English Universities, the prospect of 
obtaining a Fellowship furnishes the highest class of Students with a powerful motive 

aGe11. E 



8t 
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fot exertion, and the studies, fOlnproficiencyiDI WhiclxNel10wsliip8 1art -0611&11y lIIWried 
accordingly attract ilPec~ att~ti0I1.J I The I proportion.lofi' ~tudent8 'who are -directly 
influenced b,r such 'COD8ldemtIODIl ,must"llowever. be oollSlderably smaller, at. Tnnity 
College, DubhD, than, at Oxford or Cambridge. For' not only are the Fellowship. 
much lesB numerous, in proportion to the number of Students, than at the' English 
Universitles, but, inasmuch as they are wnable for life, irrespective of marriage, the 
succession is slower; nor" coll1d this 'state of things be changed -without an entire 
remodelling of the System of Fellowships, which we do not think desirable. "The great 
mass ~of Students, ,and even of "the more promising 'Students, must, the~fore. soon 
perceive that they; have 'no chance of obtaining a Fellowship. ". , " 

193. At:cordfu~li; ~y hlteration1n the studies which ha~ a pred~miDanriDtlJei1c~'in 
the award of Fellowships would, at least'm its direct infiuence, affect only -II much smaller 
number of StUdents than' at, ~ord or Cambridge. IndIrectly. no doubt, Buch 
change would 'Xlot be without iD1luence, for 'the fact that 'the most powerful minas are 
turned ,towards particular ;>tudles ,bY preference, must tel)d to commend those studies to 
'the eat . 8 afithe' Stuilentli:' 1', ',,' ,'" " ' , , 
'I' ,gr ~ p.as\~ ~'('i" I iMt/l. }I.> jj ., ,~c II ' II' j 

194. The rarity of 'Vacancies'renders it exceedingly difficult to reward by election to 
:a. Fellowship profiCIency in 'any'pne of'e. '\tariety 'of. brsnche& of study. There-is l>l'Obably 
but'one Fellowship to be bestowed 'in Q year, and· if onelot 'two great branches of Iltudy 
ate lSelctcteciL. as exeroisirig r.a' prelominant influence, highly qualified candidates lite 'sure 
to present'themselv8S; and it would be a matter bil extreme difficulty·to COltlp8.ri! fil'$t
rate claim. in three or four different great branches of study. 

~~t"\JrlJqol'~? .. 1 ')11)ra~ r)( H'IH'4'h fit.-\. 11 H~ !~ 
195. We think, however, lh8t It woul De ver, c.tesirable that in the election to Fellow-

~ips important- Origilial;.llteie8lrch .shaull} M'regarded 111·8 Sllbl!t&ntlal 'Element' of Merit; 
.and 'we' belie~ that if thJSI 'Went don~, it woUld be possible; ,without wwtring ·the 8tandard. 
,of the Examination, to enIarg~ the.llange ofl the 'Scientific Subjects fllcluded ill h: We 
have .alreOO.}'l mentioned! tha.I Itlltl.'subJeet has 'not been"overIooked by'th. Vniversit, 
Authoritiesj thougll ,hitherto·nO' practiealt:method of dealing with it hall presesttd.itaelf. 

19Q.! Front {h~ir"1tenU;e 'alia 'tile tr~~diti'on~ bf'theit A ~a,l:d, I ~ne obj~t 'for :Whl~b the 
'S\uq.~ntshi~s; aI'41 desi~ed ~0)11~se~xy. ~o'pe, t?~¥sist ~h!?se !,hp are reading for ,~now. 
limps. The subjects, lheretore, for which tbey are clileSy awarded natoralll, agree 
1~t;. !:h~~;yvp!cH ~l1tef jn'~Mh~J!xaD?:.inap\>!I! fqr,fljllgwsl¥l'h' , .. 1 >n 1) \ ,,::, •• 

. ' 'J.97vll'he; numbet of,:FGIlIId&tion Scholarships/ howeVer,' annually awarded is ':/nuch 
'greater, and there aj>peflI'8 tQ be'l1o reaSon 'why theyQ!li6uld <till follow in ,the ,line ·of >the 
1<'ellowship Examinationjand.beleither>mainly for Pure Bnd Applied Mathematics, or else 
'lllaiuly • .:for Classics)isH WI' ,think! -that~ some· ll'OIlndatioli -ScholarshIps' might wcll. be 
assigned as a reward for eminent'proficiency in PhY,Bical or Biological Science,. II", 

______ ""-_ ..... -..1 lv, 



FOUNDATION AND ADMINISTRATION. 
I ' f· ) !' I , :' ~I}' 

< 198. The Queen's University in lrelaItd was founded by Royal Charter, dated the 3rd of 
September, 1850. 'A Supplementary Oharter was granted on the 17th of July, 1851; but, 
subsequently, both these Oharterli were revoked~ and a New Charter was granted on ~he 
8th of October, 1864, under, whIch the Univetsity is at present constituted. ' 

, i99. The Circumstances which leci' tci lthe'Foundation' 'of'the Queen's bniversi'ty are 
well known, and need Dot be liefl1rrefi,to here., ,They' are sUfficiently mdICated by the Pro. 
visions which prohibit the University .fro,m imposing ',any RehgiPlls Test, from Granting 
lIDy Distinction whatever or ;J.ny Degree in Theology, or even from admtt¥g anx persQq 
to a: Theological Examination. " 'd,.' " " 

200. The General Lekislatibn'JGovemment, and! ~dministration of the University under 
the Ohartet;'and in cases not"provided for by it, 'are vested in the Senate of thli University: 
The Senate consists' of nineteen persons! nominsted,~, the first instance, by the Crown, 
and holding'thelr offices at tOO·will and pleasure 6f the CtoWn. As vacancIes arise, the 
Charter provides that 'every alterDate l~cancy'shall b~ filled by the Convocation of the! 
University until six places in alillave lIeen so filled'up. The SenatorS elected by Con.' 
vocation .are to be elected from 'the'Members bf Convocation bot holding office in any ot 
the Colleges"of the Universitj;lI.nd' each Senator' so elected holds office for' three 'yearst 
from the date of his election, or durini the'Will land pleasurelof the Crown: 'Oufgoing 
Senators may be re.elected:. .,';1 't ',T) I ~, i'", " .,' 

.f " I' \~, ,'I '/t"l fr , ' \' ( ~ ~. ! I, ~ r I' \' ~,' ) 

1201" The Convocation of t~e pnivjll'sity consists- qf ~e Ohancellor. Senators, Secretary,. 
Professors, and Registered qraduates o£ ~he University for, the time peing; , all Graduates 
of two years' standing being IIntitled to register., T,he fywers of C9nvocatlOn~ besides 
that, already referred to, of appoi:(l.ting ~ix Senators, are extremely limited They have, 
hpwever, the right of discussing any matter whatsoever, relating to,the University, and of 
declaring the opinion of Convocation thereon; due notice being given, a week previously" 
of any such discussion. But, it, is expressly provided that Convocatton shan not be; 
entitled to interfere in, or to have any: control Qv;er, the affairs of the University. 

'202. The principal' duty of 'the( ~eIlate is to maki By~aws and Regulations touching' 
the Examtnations and QuaJification~ for Degrees, ana other University DistmctlOns ;"such 
~ye~~ws havp. ~I(?w~verf to b~, ~u.~mit~~dlt?,t~~, L?r.d'1feu~nant, ,and to b\l, ~J;lproved of 

'1 ,1m. ~ \ ~ t I I J)" ~ 1 I I I ( 

, ,203. The three Queen's 'Colleges at Belfast, Cork; and Galwaywere founded at the same 
time' as 'the Queen's UniversIty; andJare dltclared in itll Charter to be Colleges of the 
UniversitYJ ,The Presidents of the three Colleges are, 'e:Q officio, Members of the Senate. 
Each bf the Colleget has a Charter. of its awnj and, in all matters of mternal government, 
is"lndependent of> the others, and of ,the' University.! 'The Governing ,Body .of, each 
College consists oil a. President,! lantl of '& {~d\lDcil 'Composel1 of,: SIX Professors 'elected by 
the Professors of the Collegej! l ,,< ,. , , 

t 'If q I' 

'I ~oWt~J'o'l. '~WD1 ~j , '~x.um:ATIONS~ 
,11">1\ I,)"',J 'I r "1, _,!jj • .1' fllf,~,r~ j I'l ,i 1 _";' 

1,'204.\ In its. general 'outlinestthe£ourse,of Study. in. the CQlleges is regulated ,b, the 
Byelaws ,of the, Senate, which .determine 1the ' cllaracter ,of the Univllrsity Examinations, 
but the mapner in which the Students are to be. prepared, for th~e ,Examinations is left 
entirely to be arranged by each College. The Degrees of the 'University are granted 
only to Students who have resided and have gode 1:hrOugh a Course of Instruction In one 
of the three' Collegesl"! The.MedicaL J)~es form, to' a.. ,certani extent. an exception, 
sa bnlyone yeal' of, study m,ta,! Queen's' CollegedsJ f6quired, £rom; a ,Candidate fot a. 
Medical' Degree, land1 the 'l'emainder "of, hiS ·jJistruction may be,~btained in any' othert 
Medical School., The. Professors! in the three< Colleges have, py Charter, the status of: 
Professors Of the: QuaeD's UJliversity~ and eOllductr, the I University Examinations in thatl 
capacity; although they lecture, only la' thmn ~apa,ci~ <8&. College Professors. Thus, the 
Examinations are under the immectiat.e. «:ontroL bi the- UniversIty j ,hut 'the Teaching in the 
Colleges is so Qnly indirectlyl (,N evertheIess;1 Sir Roberb K&neJ oontends that. the Queen'lI Qu. 13,204. 
Universit, l' lIlay be regarded quitel 8IJ-1 E~ as', the. Univll¢ty, cf, Edinburgh, (t>f the 



~u. 13,206. 

Qu.13,208. 

Qu.13,207. 

Qu.13,189. 

Qu.13,214. 

Qu.13,215. 
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Ie Univer~ity of Oxford or IDf Cambridge, to be strictly nnd propelly a Teaching 
.. University." " We attach," he adds, .. some importance to that question" • . • • • 
.. The Colleges are Colleges of the University, not, as in the London University 
" where the Degt1!es are gIven to nny persop, who presents himself, and who chooses t~ 
.. pass through certain Examinations;without reference to' 'Whether he has ever gone 
.. through any really Educational Course in a Collegiate Institution or not." 

• J, t , I f ft. {~ o{U If ( 1 J I r ' 

205. The Queen's University grants Degrees in Arts, in Law, in Medicine, nnd, besides, 
the Degree of Bachelor 10 Engiueeriug'.1 ,For the 'Degree of Bachelor' in Arts, the Student 
has 'to pass two University Examina.t1ons, t:allerd,' respectively, the First UniversIty Examl. 
aatioD IIi Arts and the ,Degre~ Examination ,in 'Arts, 'The Pass Examination in the First 
University Examination in, Arts includes Greek,' Latin, 'a Modern ContinE'ntal Language. 
aud MathematiCs and ;Math~matical PpY,sics. I.Fpr the Degr~e Examination in Arts, the 
Student has to select a celtaltl number of sUbJects from a hst prescrIbed 'by the Senate. 
The Degree 'of Bachelor of ,Arts is attainable without any knowledge of Science beyond 
that' includecf in tbe Course of, Mathematical Physics, w4ic4 comprises Mechanics. 
Hydrost~tics, Optics, and Ehimentary Astronomy; 'as treated i~ ~e~y elementar,Y w?rks, 

,206. In ad!lition to these Examinations" each College imposes a Matriculation or Entrance 
Exammation.l, /lnd Ses~ionaJ..or,plas8 Examinations. ,;No Student who does not pass the 
MatriculatlOYl iEAamination ;'IS ,adm¥ted, to the College, ,and no Student who does not 
pass the ,sessional Examination or & Supplemental Examination, which is held to provide 
ror cases, pfJailure in the I Ses~ional ExaminatIOn, is allowed to ,.:ount his Session. but is 
obliged,to go, through .the oCourse of , study pf that year pve,r again. It is stated, in the 
Eviden('-e, ,that the Sessional ,ExawinatioDS for promotion are ~onducted yery strictly, 80, 

that, for example,;n tbe ;Examination hE'11i In Cork at tbe close ()f tbe Session of 1870-1, 
" ,~l!" the Fac\llty; :of ArtS}.i)ut ,of II total pf,50 Students, 23 were promoted and 27 were 
•• not promoted. • • • . In the Faculty of Law there were nine Students, of whom five 
" were promoted and four were not promoted. In the Faculty of Engineering, out of 
u' 30 Students, 14 'were 'promoted 'and 16 were 'not 'promoted; 'eo that of '89 Students; 42 
.. \\ere promoted 'and 47 'were not promoted. ''but '8. large number of that 47 would pet 
« in in' Octobel', by mean'S of the Supplemental Examination." , I 

'The University r Examinations ltre all' held ;in Dublin. Formell, , tbey used to be 
conducted in 'the Colleges', 'although 'by the Uni\·ersity Professors, and on paper. sent 
down from the University f but it hal! 'bet!/i now arranged by the Senate that even at the 
FitsfUmversity 'Examin'ation"all the 'Students 'mUst 'be examined in DUblin. TbIS, it is 
stated, has been found mote 1 conducive to 'the 'proper conduct of the Examinations, and 
to, ~he ,ponveniencf:} of the Students thelDselyes. ,Th.,e Standard of ~he University Exami
nat~ons js slj.id ,t(l be fully, p.s high as, q,le I~tandard In ,Trinity ,college, Dublin. , ' 

'201. 'So tar as the Degrees in: Arts/taw; and Eniineering are concerned, the Examining 
Body is entirely cnmposed of the Professors, actmg not as College Professors, but as 
UDlversitJl' Professors. I" Tbe iliree Professors in each brancb 'of Science or Letters, for 
.. :instance, the three, Professors.of Chemistry, or the three, Professors of Mathematics, 
" form a Board of Examiners, and the Examination Papers are r,repared in common, a 
" portion ,of the 'papers Ibeing Iprepared by each Professor. Tben the Students are 
U )examined on those papers. and the value of the ansWers .is judged by the Professors 
.. conjointly, acting together." With regard to tbe Medlca.l Degrees, those parts of the 
Examination which refer to Practical Medical Subjects are conducted by outsiders. 
" The University Senate reserve to ~hemselves the.power of appointing anr Examin~s 
" that they wish, and, ~en~):l!-llx speaki,ngt they a,p.pp,~t some, of the most emment Dubhn 
" men from the Dubhn -Medical Schools 0 examme. They cbbslder tbat they probably 
u, r get' a somewhat higher fclass' r ofll Meru~ P~actltioners' from' p'ublin than. t~ey .could 
", get from merely previnClal towns, and 'also Il'emove the SuspICion of partiality In the 
.. Professors !{'xaminJ~g their own pupils.\" {, 

, •• ' j ,,:SCHOLARSHlP8., ." , 

, 208. In each of the Colleges ,there are furty.sixJ~r Scholarshjps-thirtyofth~value 
of 241. each, for Students pursuing the Cpurse prescnbed for tbe Degree of A.B.; eight of 
the value '0£251., for Students, pursuing the Course ,prescribed for tbe Degree of M.D.; 
three of the value 'Of 201., for Students in Law; ,and five ~f 201., for Students of Civil 
~gineering. The' Junior ,Scholarships are awarded,~ually, by a General Examina
tion,.and are tenable for ,one year only, with the exception of those awarded to StudentR 
in Arts of the second year, which are tenable for two years. The Sch?lars of any year 
are not disqualified from being candidates for Scholarships the succeeding year. There 
are also in _ eac~ College,eight Senior Scholarshi~ of the v~ue of, 401. a year. of which', 
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one is given each 'year to Greek and Latin,ond to Mol1~hi Languages an'd! Modem _',Iolloqqt 

History, one ~ Mathematics, one to Natural Philosophy, one ~ Metaphysical and Econo. 
mical Science~~ one tQ Chemi~try, one, to Natural History, and one to Law. All Graduate!; 
in Arts of toe Queen's University are dhgible to the Senior Scholarships; these 
Scholarships are awarded by examination, and are tenable for one year only, the Scholar 
not being re-eligihle. Certain duties are imposed both upon ~he Junior and the Seniol; 
Scholars, the Senior 'Scholars' in particular being required to assist,the Professors in the 

, Matriculation :and Class Examinations, and in conductmg the business of the specia~ 
Departments of Literature anll ScieDc~ to ,!hi,ch their Scholarships severally belong. T~ey 
are also re9uired to pursue, under the supenntendence of a Professor, an Advanced Cours~ 
of Study In one or more of, the branches ,in which they have been examined for the 
Scholarship. If no candidate of suffiCient merit presents himself, the Scholarship (whether 
Senior or Junior) is not filled up 'During the five years, from 1866--67 to 1871-72,'" in Qu 13,209. 
t. the Faculty of Arts the total number of Scholarships available waS 185, that is, including ',1",0 , 

fl' both Senior and Junior Scholarships' taken altogether, and the number awarded was 
t, 129,' or 69i per cent. In the Faculty of Arts there were, thus, only seven-tenths (If the 
t. Scholarships conferred. In the Faculty of Medicine, out of 40 Scholarships available; 
to in the five yenrs, there were 35 conferred.' In the Faculty oP Engineering, out of 25 
II available, 22 were conferred;' and in the Faculty of Law, out of 20 that were aV'dilable~ 
" 19 were conferred; and the ,totat result was) out ot 270 Scholarships, 205"'were givenr 
" 01' it may be taken as 76 per cent. of the ScholarShips. Those 270 Scholarships, in 
" the five years, were competed fot b)' f,r90, Students; which gives an average of about 
" five, Students" competing fOi each, Scholarship.'~, It is unquestionable that young men 
of ability are attracted tQ the Queen's Colleges' by 0 the,l probability of obtaining these 
Scholarships, and we may infe~ from the, Evidence ,that ~e Standard of Instruction in the 
Colleges would be much lowe~ i£ It were not for the presence of this class of Scholars, 
Thus, Professor Purser state~, " My principal, difficulty arises from the widely different Qu. 13,256. 
" degrees of progress Students have made before they enter ColIege. We grant, in 
II Queen's College" Belfast, Scholarships, to Students at entrance, and half of the~ are 
" given for attainments in Pure Mathematics. Tbes~ are. very eagerly competed for, and 
It consequently we find a contingent of the Students come up well prepared. On tile 
" other hand, the greater number of the Students. in"Arts know but the first elements 
" of Mathematics." , , 

209. Besides the J u~ior alld S~nior S~holiuships, i~ which' ~eterence has just been made, a 
certain number ofExhj!)itions and of Prizes has been established in tpe Queen'lI University 
with funds raised by a publIc subscrIption originated by Sir Robert Peel in 1861. In 
the Faculty of Arts there have thus been provided three Exhibitions of 20/., three of 15~.~ 
and two of 10/ •• all tenable for three years~, In the Faculty of Medicine, and als<> in 
the School of Engmeeringl there are each, year two exhibitions, one of the total value 
of 401, the other of 30/. All, these ExhibItIOns' are given away, in accordance with thf; 
Results of the University Examinations, to Sfudents who satisfy certain condItIons as'tq 
standing, &c. Some of the Exhibitions are, assigned in equal proportions to the th~ee 
Colleges i 'the remainder are competed for by Students in anyone of the three. 'rhey 
have not been established in perpetuity, but only fol,' 8,' periol1 of 10 yellr~. A fund, 
however, amountlDg, at pres(,Dt, to 3,408/. is bemg raised with a view to the future 
continuance, of ~he endowment. 

'I 

,I "l .NUMBER 01' STUDENTS, 

210. \ The' N' umbel' and Distribut'ion ~f Students under Instruction in 
Colleges in Ireland in the Session 1873-:74, was as follows:-

the Queen'~ Ap~~J.x ' 
j VIl., p. 74-

--------------------~~----~---.--------~-----------
Belfu!. 

In the FacUlty of Arts - - - us 
.. Law- - - 26 
" Medicine - ,- 20.1 , 

School of Engineermg - • - 20 

Cork. 

64 
7 

170 
19 

S5 I 
9 

83 
10 
8 

, 
Not pursUIng any special Course or Faculty 13 

~--------~--------~------~~ 882 
Atl.ending two FlloIlultl... • 7 

Total Numbe~ of separate Students - 375 

E3 

200 
10 

250 

165 " 
9 . 

156 
. '"'\ 

, oj 

" 



.A.ppeDlbx 
VB., 1'0 '14. 

Qu.13,3OO. 

Appendix 
Va., p. '14. 

Qu.13.307. 

Qu. 13,304., 
-6 '''' r , 

Qu.13,308. 
Qu.13,329. 
Qu.I3,330. 

Qu.13.340. 

, ,21 ur T~ Number'llf St~ebts m the Seseioh 1874-75,'19'88 as folloW'S:-
r' '. f fit. I • (' ~ ~ 

)1 r,;- ! ) f , 

, , -
Belfast, 

Con 

Galway 

" 
I,! , 

~ " 
j 

'>!' 

? \, 

\ I • \ ~ 

'I '\ " 1, 'I' l t'" 

,,,. , 

! ~ 

': 

! " It 

I !.,I ~ '~f 348 
-~, - , 

.. 226 
11 fI' {, 

148 , . 
I', 

" , 

, ' , 
41 

28 

6 

249 , 

154 

212. ;At the QIJeen's dollege;.'B~lfast. the 'number of Arts Students showed II. tendency 
to diminish during the.eight Ol: ten years preceding 1872-73. Two causes are assigned 
for .this falling off by, Professor Pprser; (1). ," that the Dumber of Candidates fQl the 
Presbyte'rim.Mmistry h~, o£ late"years diminished;' 19'hereas such Candidates usually 
took th~JlArts CObrse-in the, Que~n's Cnllege before enteIW,g the Presbyterian l'heological 
College~1 miIH2l., that, Jiuring ill. period ()f commercial prosperity, there is an inducement 
tOI'prepa@JYO\Ulg"menfortrade and,bueines$ r.ther than for a profession. A decided 
i,n~JI~ il lIImwn-by the Return!, f9r, 1873-74. and 1874-75. 

"(,I r( ... rnfn' I t~~t ," "'!'" I r, 

'II "I, I.' I If'! "'. '" , f ,'tHE SCIENTIFIC! CIlAIR8. 
"'2J3."'rhef9nb~ililfa¥e't'he"tofessorships of$~ienc~ in each of the Queen's Colleges: 
"':Mhthematics, ~atural' Philosophy. Chemistry,"Nattiral History, Civil Engineering,' 
G'ewogJ.,'and,jMinl!ratogy, I AbII.~IIiy and Physiology. In Belfast, there is a.1>rofessol" 
~r':A'gncUl~ anli,'on tlle 'other' hand. the Professorship of Natural History is unite4 
with1.he' ProfeSBorslup ;of Geoldgy'and Mineralogy.' , '. 
u. 21'%' 'Tliil sti~nds bribe Professors are partly derived froln a fixed salary and partly fron}' 
tfit! fees '.of the Students!' The 'fixed salanes ''vary frOID 150l., in the case of the Medical; 
~~f~~,sl?ri!; 'to, ~~~P't, ~ht?, ~~St o~ ~h~, ,P~of~ssors of su~ject8 includ~d in the Arts COU1'lle. , 

·1 I "d', I~"I 'I'i ',I I' 'A~PLriN6ES PaB TtAOHING. 

215'. With regard to the apJ,lliances for teaching, the Evidence tends to show thatthey are 
in .sotne ~spects 1 insufficient. ,'Each College receives. 7,000/. II. year from the Consolidated 
FIiDd',,'l;lUf this amount i~,entirelj appropriated td the payment of the stipends of the 
P.1'ofessor~ and of ~he 'othei' Officers of the College,. ' In addition to this, there is an 
alilituli 'PjU'liamentar)t Gran'!: of' 1,OOOl. a year to each of the Colleges at Cork and Galway, 
anlt'o£' 1;374l. to'the College of' Belfast, out ofwbich the whole of the establishment 
expenses of 'the Colleges, and any augmentations of the Museums, Libraries, or Collec
tions bf Apparatus have to be provided. The annual grant was originally 1,600l. a year, 
but,it was reduced to the ,present amount about <ten years ago, 19'hen the inadequacy of 
the 1;'.rofessorial SalarIes was brbught undet the notice of the Government. The salaries, 
were augmen~ but the'funds'rl!quired for the augmentation were obtained by trenching 
oli the only resou'rces',available for the supply of apparatus and books. ' 

, I r. 1 I!' • 

216. With regard to Belfast, it is stated that the apparatus in the Laboratory bf the 
Professor of Chemistry, if fully maintained, would be sufficient for the Practical Instruc
tion of the Students, but that to, maintain it properly WIth the present funds of the 
College is hardly possible. It may be JIlentioned that at Belfast a fee of 3/. is charged 
to those Medical· Students !wOo attend a Summer Course in Practical Chemistry. But 
the Students who go through' ~ 'more extensive COU1'lle of training in the Chemical' 
Laboratory are -elected by Exanunatlon, and are -admitted gratuitously by Professor 
Andrewsj'cwho not only, himself pays the lIalaries of the ASSistants, but also prOVides 
gratuitoU&-instruetioD:to·sueh Laborali6ry Students. - The aPl?aratus at the dispotlal of the 
Professo~"of Natural Philosophy is described as decidedly inadequate. Professor Cun
ningham, who holds the~united l'rofessorships of ;Natural History and Geology and 
MiIieralogy, say! that there is "a museum in which the Geology and the Zoology are, 
" best represented, upon !he whole, but we ,have a very fair, H~rbariulP of Briti8~ Plants,' 
'~ snd 1.hertUII irutBotanical Garden.belongmg to the town, which allows us specimens of 
" plants' liuring my course.,.()n payment of a eertam sum by the College to the Garden." 
Tlie Professor has no .AssiStant, and his share of the annual grant of 1,0001. is about 50t. 
or 601. -7,1'Iie 8eirlorS'cliOUifS -woo-lire required to assist the Profes~or8 are not, found to 
supply adequately' the place of fe!Nlar Assistants. Professor CunnIngham says, " I have 
"a-SeniorScJioLir, who 18 appointeaanhtialljm my Department; and he is supposed to' 

, ~ 



" give me some help when I li:all upon him' to do so in con~xion with"other dtities:--If 
'I he is a very good man, I may occasiona1ly" get a.little help from him in the Milseutn,! 
" but nothing very essential." And Professor Purser .states that it is "exceedll~gly' Qa. 13,256. 
" difficult for the Professor to ~ach 4ll [thEll Mathema,tIcal Stude.n~] at; th~ sam.e.tiIne. 
c, J and ,my predecessors have ~nde8;voured to, meet thIS difficulty; to a certaIn extent, by 
" making use of the Senior Mathematical Scholar, a Grad,uate who has been el~ted to a 
.. Scholarship for one year after taking his Degree. I have derived in this way; much 
" valuable, aid from the Senior Scholars, but, such aid is quite insufficient, and' a :regular 
" and permanent Assistant to my chair is most urgently ',needed. to :render the_.traming 
" in the Mathematical School thoroughly' efficient." Nor are the servIces of the Senior Qu.13,257. 
Scholars always really at the disposa1r of the Professor., "In many cases th~ Seniot 
" Scholars are studying for a Profession or some Civil Service Appointment, and it 
" becomes very irksome to them tol have then- I tIme drawn upon to any large extent, 
" and the College feel a difficulty ~'1 doing so." 

217. In Cork similar deficiendies eXi~t. SIr Robert Kane states that of the grant of I,OOOl. 
annually voted by the House of Comtnons (to which must he added about 1001. derived 
from fees paid by the Students to the College), no less than 5501. were absorbed by the 
Establishment and AdmInistration Expenses of the College in the year ending the 31 st of 
March 1872, leaving for the whole of the Scientific and LIterary Departments .only about 
5001. ThIS is a sum which must be regarded as totally insufficient, when it is considered 
that there are four Literary Departments to be conducted, and Collections of Boolts to 
be kept up in a satisfactory state, besides the several Scientific Departm'entS! Sir Rebert 
Kane adds, "we have done our best with the funds that were at orlr"tlisilosal for pro- Qu. 13,226. 
.. viding ap:paratus and illustratIOns of all kinds, but we have been ~bli~4t1 to ida it 'with 
.. such parsImony, I may say, that we are possessed only of the materIal that is absolutely 
.. indispensable for anything like proper teaching." . • . . . "We have no means 13227 
" whatever at our dIsposal for advancmg Science. All that by any possibility we can Qu. , • 
" pretend to do, is, so far as our means allow, to represent to the Students the 
" actual condition of Science, but we have no means whatsoever by whICh we could 
0' pretend to advance it." At Cork, however, the Departments of the Natural History 
Museum are deSCrIbed, with one exception, as being in a tolerably satisfactory condition. 
There has been formed in the grounds of the College "a small garden containing 
" such plants as are useful in illustrating Lectures on Botan,y and on Materia Medica Qu. 13,202. 
.. in the Medical School, as wIll grow in the open air in these countries, but we ha.ve 
" no conservatories. We have had no funds available for the purpose, and the Govem-
.. ment has never conceded 10 us the means of erectmg a stove house, in which we could 
•• have a collection of such Tropical or Sub. Tropical Forms as would render our ilIustra-
.. tIons of living plants more complete.· • • • That is, I thlDk, almost 
.. the only point in which our means of illustration in Natural History, or at least in 
co Botany, is defective." 

218. 'In Galway the Chemical Laboratory is described as adequate, and the Museum 
of Natural History is tolerably well supplied with Zoological and Botanical Specimens, 
and with Diagrams. "The Geological Museum IS well supplied with fossIls, which 
.. are ranged stratigraphically; there is a very good supply of rocks, both native Qu. 13,155. 
Ie and foreIgn, and of course Irish i and there is a very good lIupply of models of 
.. crystals, along with diagrams and geological maps and sections, that are used for 
co lecturing purposes." There is no Practical Instruction in Physics. 

Oonclusion and Recommendations with regm,:d to the Queen's 
University in Ireland. 

219. In Founding the Queen's Colleges, the State did not adopt the Principle of 
Assisting and StImulating Local E/forts. and if we except the Exhibitions and Prizes, to 
which reference has been already made, as having been provided by public subscription. 
and a few other Exhibitions which have been founded at Belfast, no voluntary con~ 
tributions have been received by them. They are Institutions for which the State has 
made itself resnonsihle, and in which, as part of an University System, a complete 
Scientific Tra.furlng is implied. 

E4 
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220 • .As 'we think it of g~t importance that the sanction of the State should not be 
given to the Teaching of Science on a scale inadequate to ensure ita efficiency, we 
recommend; .. 

1. That an increased Annual Grant be made to the Queen's Colleges for the purpose 
of providin~ Assistants, Apparatus, and the other neces~llry Appliances of 
Prnctical Scientific Teaching. 

We further recommend: 
n. That the Professorship of Natural History in the Queen's Collt'ge, Belfast, he, 

~eparated from that uf Geology Ilnd Mint"ralogy.. , 

All of which" e humbly beg leave to submit for Your Majesty's gracious consideration. , 

J. NORMAN LOCKYER, 
Secreta1'!}. 

June 18th, 1875. 

(Signed) DEVONSIDRE. 
LANSDOWNE. 
JOHN LUBBOCK. 
JAMES P. KAY-SHUTTLEWORrH. 
BERNHARD SA.MUELSON 
W SHARPEY. 
THOMAS H. HUXLEY. 
G. G. STOKES. 
HENRY J. S. SMITH. 
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APPENDIX I. 
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PAP_ IUUoATZB'G ~o 'l'BB VIrZVZJISZT'll' O. :r.OXDO •• 

I.~ORRESPONj)IIINCE relatlDg to the FEES receIved ill 
the FINANOIAL nAB 1874--75. 

Royal CommIssIon on SClentIfi. InstruotIon and 
the Advanaement of SCIence, 

6, Old Palace Yard, London, S W, 
SIR June 19, 1875. 

Tw" in Botany, 751 each. " • 
Two In Geology and Palzontology 75/ each • 
Two m Enghsh Languag. and Llt.rature, 120/. 

each " - • _ _ 

R-
160 
150, 

240 
100 
160 
60 , I AM dlreeted by the Duke of DevonshIre, the 

Chat.rm8n of tlus Comm1881on, to ask you ta be so good as 
to furnish.. for the InformatIon of the CommlS81onera, a 
statement of the amount of the fees recelved by the U DIVer- \ j 

Slty of London, and p .. d Into tb. Exobequer, In the finanCIal 

TwO' Ass .. tant El<3IXIIlI.rs In Enghsh, 50/ ..... h 
Two III Loglo and Moral Philosophy, 801 each 
Two In PohtlO.1 Economy, SOl eacb , _ 
TwO' III the T.xt of S""'pture, and SOlIpture 
I HIstory, 501. each - - .', _ 100 

Two III the Frenoh Language, 100/. each _ 200 

year 1874--75. • 
I have, &0 ... , 

J NORMAN LOCK:YBR" 
Dr. Carpenter, F.R.S S.cretary 

Two AssIStant Exammers III Frenoh, at 251 
each '" .. I'" ! ""1 -I 

Two In the German Languag. 301 .... h -
50 
60 

llWo In Junsprudenoe, Roman Law, Intern&
tIonal Law, and the PnDCJples of LegtllatIon: 

,ll001.each - - • " - 200 
UnlV.","ty of LondO'll, Burhngton Gardens, W., Two III Eqmty and Real, Property Law, 501. 

SIll Jun. 22, 1875 each - • - - - 1~0 
, IN reply to your letter of the 19th mst, I b.g to Two In Common Law, and Law and Prmcipl .. 

Inform you that the f ... r80eIved by the Umverslty of "of EVld.nee, 501 each, " .' • 
London. and paId lllto the Exoh.quer, In the finanCIal year Two III ConstItutIonal HIStory, ~l. each, 
1874--75, amounted to 4,2021 10. lOti. Two III Mediom., 1501. eaoh - -

I am, &c., '" _ • Two III Surgery, 150/. each -

100 
DO" 

300 
300 
200 WILLIAM B. CAIIPBNTBII, Two III Anatomy. 1001 each • • • 

RegIstrar. ..' Two In, PhYSiology. COmp ..... tIv. Anatomy, and 300 
' " ' Zoology, 1501 each • _ • Norman Locky .... , Esq., FRS. 

Two III Obstem. McdIOlll., 75/ each - 160 
, "'" Two 1D Mater.. McdIOa and Ph&rlllllO)', 751 

n.-EXTRAOTS from the CrvrL SEEVIOE ESTIMATES each _ _ • • • 
for the FINANCIAL YEAR 1875-76. Two m For.ml. MedicIne, 501: each 

R- ContIngent E.u.Dllners ' ,~ 
2,728 , SALAIIIEB AND WAGES· 

150 
100 
300 

EXAMINERS .. 
EXHIBITIONS, SCHOLARSHIPS" &c. 
LAW EXPJIINSBS 

- 5,180 Toj;al for ,~~",?",ers • I - 5,180 
• 1,665' 

20 
INOIDBNTAL EXPBN8B$ ,., '", 475 

10,068 

The Extra ReceIpts for 1875-76 are estlmat.d .t; 

DBTAIL. of the above 

A.-SALARIB" AND WAG" •• 
Registrar - • • 
ASSistant RegIstrar and Llbranan 
Clerk to the :'.nate • 
SuppIOlD.nt&! CI.rk· -
O .... lonal AssIstanoe in the OlBos 
Clerk of ConvocatIon • 
OlBee-k •• per • 
Portar· , 
Houl.keeper - -
M .... nger and Prmter 
M .... nger and LIhrary As.,stant 
AB8Ist&nt M .... nger - • 
HousemaId 
AIslstant HOUBem&ld - • 
AdditIonal Attendano. dllrIng Ex&DlloatIoD8 

and MeetIngs of Convocation _ • 

1,000 
500 
321 
113 
40: 

200 
120 
60 
75 

104 
94 
24 
S9 
13 

25 

Tot&! for Sala .... , &. • 2,728 

B.-EXAlnNBRB 
Two m Classios. 2001 each 
'l'wo A881stant l!.\7ammers In Cluslcs,501 each 
Two IU Mathemat,cs and Natural Philosophy, 

2001 each. • • _ • 
Two ~Ist&nt Exammers In MatheInatlcs, 501. 

each .' _ _ • • 
Two m ChOlDIStry, 1751. each _ • • 
Two Ass .. tant Examlnsra m Chemistry, SOl. 

.. ch _ • • _ • 
Two m Exponmeot&! Plulosophy, 1001. each _ 
Two ABBlstant Exammera III Experunental 

Philosophy, 261. each 
85871 

= 
400 
100 

400 

100 
350 

60 
200 

60 

J C.-E:x.a:IBITI<)NS, SCHOLARSHIPS, PalZBS, 
AND MBDALS 0_ 1 

O.eln J un. 1873, 301. per anDUllI, two quarters 
Qnem JUDe- u 201" II 

QnemJune II 151. n 
OnemJan 1874,301 year 
Onun Jan 20/. l, 
OneluJan' ,,161,.1 II 
One In June f' 801. 
OnemJune " 201. 
One In June " 151. 
On. 10 Jan. 1875, 301 
One In Jan. " 20/. 

" 

00. In Jan 151 
Onem June II 301 
OnemJune " 201 
One InJune " 161 

t~~ quarters 

,,' 

E"Albahotl8 III Forlt B.A. E""""Mhtm. 
Ooe in 1873, 3O1. per annum, two quarter. _ 
One In 1874, 401 .. year· 
000 m 1~74, 30/. " 
00. In IS75, 401 
On. m 1875, 301 

E2AWahons III fust B.A and Firat B. So. E,,: __ ., 

On. In 1873, 401. per annUlll, two qnarters -
One m 1874, 40/. .. :r-. 
On. m 1875, 401 two quarten 

E.,lIilHt1oou at Firlt B 8c and Prel ......... "Y 
, S.....nji.MB.~ • 

Two m 1873, 401 per annum each, two quarters 
One .. 1874,401. y__ 
T'rcemI875,40I, '. OIIOh,twoquartera 

G 

R- " 15 0 
10 0 
7 10 

SO 0 
20 0 
16 0 
30 O' 
20 0 
16 0 
SO 0 
20 0 
15 0 
15 0 
10 0 
710 

15 0 
40 0 
30 0 
20 0 
15 0 

20 0 
40 0 
20 0 



Il00_ .. 

ROYAL (lOllJDSSION ON SOIENTIPIO IN8TllUOTION, ETO •• 

B .. """""", at!V'lf M.B. B~; 
Two in 1873. 401 per annum .... h. two quarters 
Two m 1874,401. .. year t 
Three",1876,401. ".'J F",1jlIAI'ten 

,E.,AtbmmII at Fir" LL B. B ... .......,..,.: 
On. III 1874, 401 per annum, year 
One III 1876, 401 .. .. 

~ . 
40 0 
80 0 
,60 0 , 

40 0 
40 0 

U_mg LrittJ 8cMlarllnpo, 

ODe in 1874, 601. per IIDnwn, year 
Oue in 1876, 501. .. .. 

Prvu, ' 
At MatncoJatton. Jun .. 1875 and Jan. 1876 • 
.. Font BoA. &ullllatton. 1876. • 
.. B A. Degree. 1876 • 

.I. •• 
60 0 
50 0 

40 0 
l!O 0 
30 0 

.. Scnptural &ammationl. 18iS 
I • {I>" • M"""' 

37 10 • 
u.....,.mg ScholtlrlAtp, ill .Arto: 

Oue III 1872, 501 per annum, tb!ee qua.rtera • 

30 0 

, a 10 pDe Gold Medal at LLoD: Degree. 1876 
.. MD... 1875 

One III 1876,501. """'quarteit 10'., 20 0 
20 

U ......... ty SCAol4rBMp. ill S-..: 
OUO ill 1873, 501 l'er annum, thl'ee quarters • 
Two III 1874,501. ." _Jr, year • 
Three III 1875,501.· '", DneljUBI'ter 

,U" .... Bity s"Aol4r,,"po III.,Art" jIffIl 
18CIInICt!; 

Oue in 1878, 50/. per armuln. year -
Two III 1874,601. " each, ye&I' 
Two in 1875, 50!. .. 'o'le'qnatter 

U .. "' ..... ty Medlclll Sch9J4rBlnp .. 

1J7l0 
100.0 
3710 

" 
"~ II 

100 0 
25 0 

Two In 1873, 301, per IIDnwn, each, three 
quarters .' '.' •• ,45 0 

One III 1874, 501 per all'DlIllI',' '1"'!,.J· ·$0" 0 
Two In 1874, 801 h' '1 jJ" 1"60 0 
OnOll1 1876, 601. one quarter- ~ 112 10 
Two III 1875,3U/. .. each -' .' 16 • 0 

U"",.;: .. ty 8""9"'111 ScAol4rsAsps. 
Onl! in 1874, 601 per annum, y_ 
One III 187];, 501: \ " 'One q_ . , 

J } )1 

1;1} 0 
1910 

0 
20 'l'hree' II "I M.S. n .. , " 

.. M A. .. .. 201. each 
Fourteen .. In Mediame .. ..IH. """h 

0 
50 0 
70 0 

1,916 0 
Deduct Arnaun' that mall10l be payable 260 0 

Total far Exlubltion .. Scbolarslnp,o, Pm,., 
and Medala. • • .11,665 0 

D.-LAw BXP.N8 .. 

B.-INclD.Nnr. EXPaN8.s 1-

BTo:S at ~ttflc.and M~ ~ami",,: 
MamteDIIDce of LIbl'lll"f 
Advert_to • • , 
Bundn... IJICludmg Footage, Carriage 01 
Pap~, and El<pen ... of Convocatton 

-!Ill 0 

7S 0 
100 0 
150 0 

150 0 

, T~ fDr Incidental El<pen... 1A76 0 -
,I APPENDIX It. 

';p~ JUaoATlWCI> wo .... ~ o. 800 ____ O_~'I'. 

I.--<loIlREBPONDENCB ",elating ~ the ~UBr at iJ,e to 'ask for auy .uch 'Vldence, b .... us. the ...... 1III'em8l1t 
,DISPOSAL of the COlODSBIOlIEB8 under the Um.. betwcen the Cabmet and m".tf was 10 d .. ttnct. 
'YEB8IrmS (SaorLAND' .Am OF 1868 Behove me, Boc. 
I J' J OUIf INoul. 

[In rep1, to a telegHlI10J Profeuor P. G, Tall. 

38, George Square, Edmburgh, 
SIR, • _" JUDe 14, 1876. _ 

ON receipt of yoill' telepm, askmg m. for doen,_ 
mentary OVldence regarwng my statement that the Scotttsh 
Umv ... ,tt .. ComnuBSlon .... (Under tbe Act of 1868) were 
lmnted to the annual sum of 10,0001 to b. voted by 1'_ 
hament for th. bette. endowment of the,ScotttBh Un __ 
.. tIos,' I wrote to the Lord Juett .... General as by far the 
best anthonty on the .ubJect. I have rec.,Ted (lIDd WIth 
It pOl'llll8S10n to us. tt 88 I mey tbmk Jlf<) the onclosed 
statement of.facts 10 reply. 

II beg leave to forward it for the use of the Royal Com
ml ....... IIDd ask tbat It mey be perm1t;ted to app .... at an 
Appendu: to my EVIdence " ' , 

lBm,&c " 
P. G.T"I". 

J. N. Look,.., llJaq. 

M;y DBAR PROFBBSOR, Edmburgh, Jun. 10, 1875.' 
, IN "'Ply to yOUl' note of yesterday, I am unabls to 

give 10'0 a reference to any Documentary EVidence III 
support of Youl statement, th&t the Umverrntt .. Commi .. 
"O1lOl'll appomted by the Act of 1868 were lmnted to the 
emu of m,oool per annum as the amount of the total 
adchtiono .. Inch they were to make to the Endowment. of 
tire Scotttsh- Un.vem.ttes But I can grve you pom ... 
asauranco of- the fact 1 W88, .. you know, Lor<f Advo
cate at the tune, IUId obtamed the .anctton and """sent of 
the Cobmot to the measure wbreh I IIItroduced, and winch 
was passed Ill'th. Seaslen of 1868, 1)11 tire dJstmet ..,ueh
laon tbat tire adchtIonai sum to be provuIed by Parhamenl 
should nol ""coed 1O,(lOOI, per unum. , ", 

Aftorwarda, as Cbamnan of the CommulSIonera appomted 
by,tbe Act, J: bad -the besl mean. of knowmg u,. iDe 
Cormmssonera ooDBldered themselves to be Iumted by tins 
conchtto ... and wonld, hnl for tbJa eonchtwD, bave been 
dJoposed to draw muoh.,.OID h"belall;r (Ill the lunda to be 
p1'UVIded by Parbament. , 
.• It is hlgf.!y probable that this metter torm.8 the BU~ 
u, a or-.u.y Mmute, of wluch, I d_y, .. I!OJl'f coUld 
be ohtamcd., 1 Bnll n ..... thought R of ani unportance 

L 

II,.....,ExrJU.ar8 from the CIVIL SmmOll E8~:oun. 
for the FDiANCIAL nAB 1876-76. 

,j ~ 

Jr -UlfIVJJB8ITY OP ST. ANDRIIW'S 2,105 
B -UNI\'BRIlITY OP AsKRDBBK • 3,811 
C-UmvB.BI'l'Y 0., G .... soow • 3,165 
D -UNIV •• BITY OP EDn.BURGB' 6,804 

DBTAILI OP TH. DOV •• 

A.-8or. ANn....,.. UNn> • .,8JTY, 

PrinCIpal.. • • 93 0 0 
Prof .. sor 01 Eoe1eoiaottc&1 H ... , , H:r.. =..d On: 86 8 

enta1 Languag.. J86 1 8 
Dmmty. • 87 0 0 

, !. Umted Coil,*" of St; SaJ,. 
., ...tor and St. Leonard • 
The F_or Steward, for the 

1188 of the PnnClpai and 
M .. tera • 167 17 0 

Pnnmpal. • - 240 0 0 
Professo, of Gr.ek. • 100 0 0 

" 

Lop. , 160 0 0 
Moral PInIooophy 150 0 0 
HlIllWllty • 120 0 0 
NatunlPhilDoopby 150 0 0 
Mathemattca • 109 0 0 
Mecbmne • 100 0 0 

" Cl'ru Hutoly • 100 0 0 
" CheDll8tl'f • 125 0 0 

Three Esammera 50 0 0 

93 

86 

187 
87 

158 
240 
100 
150 
150 
120 
150 
109 
100 
1110 
125 
lDO 

_ Total for St. Andrew'a Umvenity a,lOti 
--= 
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B.-ABERDEB" UNIVERSITY' 
, AmoUll,(d 

Salary Estun&tes. 

l'rmcJpai -' 2600 0' 260' 
Faculty of Arts , 

Amo,,¥ 7 Prof .. sors and 4 
AsSIStants - - - 821 6 8 &11 

Faculty of DIVlDlty , 
Profe.sor of SystBmatlc;Theo-

0 0 82 lo~- - 82 
DIVlDltyandChurch 

0' 0 123 Hl8tory - ,123 
DlVlmty and BIb-

0 0 20 hcal Cn1aoJ.sm 20 

" Onental Languages 103 0 0 loa 
Faculty of Law, 

Prof .. sor of Law _f' 130 8 8 ' 131 

Faculty of Mediome' 
Professor of Ins1atutea of MedI-

Olne 200 0 0 '200 
Practice of Med,-

eme - - '150 0 0' 150 
Chem.stry 40 8 8 41 

ASB1Stanls - 150 
Class Expenses 100 

Anatomy - 150 0 0 150 
AsSIStant - 100 0 0 100 

Surgery - - 150 0 0 150 
Matena Medica - • 150 0 O' 150 

AsBJStant 50 p 0 50 
Class Expens .. 50 

MldWlfiJ, -' 150 0 0 150 
Medical Urlspru-

0 0 7& denee - 76 
Class Expenses 36 

.. Botany. - 300 0 0 300 
Three Exammers m Arts 80 0 0 240 
Three Medical Exammers 60 0 0 180 

Total for Aberdeen UDiverSlty - £3,811 

C,-GLAsoow UNIVIORSl"Y • 

Prmmpai _ • 
~ 250 0 0 250 

Professor of AD.tomy 311 0 0 30 
Mathemat.cs 62 0 0 62 

ASSistant 100 0 0 100 
Moral Phdosophy 11 0 0 11 
N.tural Phdosophy 21 0 0 21 

As ... tant - 100 0 Q 100 
Greek . . 'l~g ,0 0 .2() 

ASB1St&n1 0 0 100 
Logl. 11 0 0 11 
Medimne 10 0 0 10 
Onental Langneges 20 0 0 20 
HumaDity 25 0 0 25 

Ass .. tant 100 0 0 100 
Astron0'lL. • 50 0 0 50 
Natural tory. 200 0 IT 200 
Mldw.fery ., 100 0 0 100 
Chem .. try • 200 0 0 200 

Two AsSlsianta 200 
Surgery • . 100 0 0 100 
Botanr • - 100 0 0 100 
Malena MedIC" • 100 0 0 100 
ForenSIC M.chmne 100 Q 0 100 

ABBlItanllo th" 
two precedmg 50 0 0 60 

Institutes of MedI~ 
Gina.- I .. . --160 0 0 150 

Clvd EnKlDe8nDlf 
and M&Obam.. 276 Q 0 275 

AmOuntlD 
Salery, EstImate., 

, '. Profeoda. of Enghsh Language -
• _. ." ana L.terature 200 o. 0 200 

,( 

Three Exammora m Arts 80 0 0 240 
Three Medical Exammora 80 Q' Q 240 

Toti.i fo~ Glasgo,," Uni'yemty .. .4!3,165* 
--;' 

D~EDINBURGB UNIVERSITY' £ <t, d, £ 
Pnnmpalt • 848 Ii 10 849 
Professor'o! Greek • 130 0' 0 130 

.. 

As.l8Iant • 100 0·, 0, 100 
Moral Phdosophy 130 0 0 130 
!.ogle ,-" ",T )80,. Q, 0," 180 
"umanlty - 130 Q 0 130 
,tt' AsB1St&nt' ' • '~' 100' 0' 0 100 
Mathematics' - l 80 0 0 80 

AsslIIanf - 100 0 0 100 
Natural Phdosophy 180 0 0 180 

AsB1Slant - 100'- 0 0 1 100 
IllBlory - • 150., fJ 0 1150 

, Churoli Hl8tory. 100 0 0 100 
Hebrcwand Onen-

tal Languages 216 /) 0 216 
RhclorlC and Eng_ 

hob LIterature 200 0 0 
Pnbhc Law 250 0 0 
C.vd Law 150 0 0 
N atnral Hl8toryj: 160 Q 0 
Chnlcal Surgery 100 0 0 
Surgery - 100 0 0 
Botany § • 160 0 0 
Institutes of Medi-

Olne - - 150 0 0 
Prac1ace of PhysIc 100 0 0 
Chenustry - 200 0 0 
MIdWIfery • 100 0 II 

200 
250 
150 
160 
100 
100 
160 

150 
.00 
200 
100 
,]00 
100 

Mat ...... Medica n' 100 0 0 
General Pathology 100 0 0 
Medical Jumspru-

denee • - 100 0 0 100 
PraottcslAstronomy300 /) 0 ,300 
Sanoknt • - 200 0 0 200 
CIvdEnglDccnng~ 200 0 0 200 
AgrIculture ** . 150 0 0 • 150 
GeoIoI!1,Mm ..... 

10gytT • 200 0 0 200 
Theory &lId P .... 

tIce of1'eaohmgU200 0 0 
Three Exammero m Art. 80 0 0 

200 
240 
300 Three Medical d,tto - 100 0 0 

Ma1ntenance and Rep... of 
College Budchngs - - 500 

.u..
Total for Edmhurgh UniversIty - £6,804 

lowanoe of 12Ol..year m 
ote 

edp~:::OC= M::'fut! 
oorTlna PJoIeuorabip hu boon _ by • silt 01 o.oOOl. f>om Sir 

D~r~~a: oontnbntb.on of a IUJlilar amount b¥ the lhgblazul 

byogj!tofS,OOOI.f>om 
present Professor baa also a. 

as Duootor of the Cleol*"", 

.,ll'l:}.,%:'BeU 

G2 
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ROYAL OO_ISSION 01'1 BCIENTIFIO IN8T~tJOTt01'l. ETC: 

APPENDIX 111. 

I.-System of Ex_mations for Degrees U1 SCi.nce m the 
UnlVOl'lllty of Edlnburgb. ' 

n.-Non-Professorial Examine .. m the Faculty of Medl
etne In the Unlvers.ty of Edmburgh 

In.-Statement of the tota1 Emoluments of the ProIeaaolII 
and AlI8latante. and Sch.dule of Lectures and 
Laboratory work. 

tV.-The Number of Studente attendmg the UnlVOl'lllty. 
V.-S_mont of the Fee. payable by the Students • 

iVI.-The proposed New Bwldmg. for the Umvemty of 
Ecbnburgh 

t-STSTElII: ofEXAMJNATIO!18 for DEGUES in SClE!fCE 
in the tJMVEBSITY of EDDlBUBGB. 

[In r.ply to a teleglam ] 
Umvenllty of Ecbnb..;,gh. 

DUR SIR. May lot, 1876. 
Up to this tune the Exemmatlons for the Deg:reea 

in SOlOn .. have been almost entuely conduoted by the 
Prof ... o ... each Profeooor ezamJDlng on h •• oWD .nbJoot. 
Some &II8latance has bee" given by the N on.J'rofea.ona! 
Exa.mmer 111 Natural Hletory. and also by myself .n the 
absence of the Professor of Natura\ HIstory. but tbe Pro
fessors of the BmentJ1ic SubJeotB e:mmmed on .... the 
reoponBlble Exammers I beheve, that the .queatlon of 
appomtlng additional Examm.... not Professora, for the 
Dell"''' 1m SCience. bas been under -the conSld .. atlon of 
the U nworslty Court I but U1 tb .. , as m other matters 
&!footing the Unlver •• ty. useful reforms and adVISable 
modt1ioot.ons ".., retarded thmugb want of fund. to pay 
the add.tlonal Exammers, for I should explain that the 
PzofessOft examme WIthout rece1vmg any remuneratIon for 
thell' la.bour 8S EX&mlDerS, so that the University ObtaJ..D8 
the ben..Jlt of th.". serVices m that ""pac1ty w.thout any 
..,st. The number of Candidateo for the Degrees m 
Science !8 as yet small .. not lL1Dounttng, I think, to more 
than eight or ten m tbe year. the f... aIoo are omall, so 
that the revenue den...a by tho Umverslty from th .. source 
Istrdlmg. 

Tho Un,ver&lV Court. however, has thoroughly rocog
""oed the !>nnetple of assOCIating With the Profes.ors 
IWIdltlonal Exammers who .... not Profes.ors, and bas, .. 
II explamed m a former letter to the Conmn.Bloner •• camed 
thlB out In the Exammatlon. for Degrees m MedICine. I 
have no donbt tbat, d.d tbe funds of the Unlvers.typermlt, 
the Court would appomt Non-Prof .. sona! EzalDlners for 
~he Degrees m S ... n .. 

t hope that I have nOW a.ceurately apprehended tho 
'question and given you the .oformatlon reqwred; but 
Should the CommISSIoner. still deane luriher luformatloD 
on tb •• or otber mattei'll appertaJn.ng to the Unlvenllty. I 
shall be happy. so fur as b .. In my power. to .upply .t 

, Bebeve me, &0 
J. N. Lockyer. Esq. W. TuRN." •• 

F.S Since wntlng the above I have seen Mr. Clm&t1son, 
the Secretory to the U wvers.ty Court. who mforms me 
that there 1& doubt whether ~he Court has powers, under 
Orcbnance No 8. Sootlon 6. as amended on 6th of August 
last. to call upon the Non-ProfOB&Onai EUlDlnero in Mech
eme to examIno aIoo for Degrees m Sctence If the money 
cWliculty. however, did not e",st, tho Court, by the powers 
,h.t present po ........ could at once proVJde Non-Prof ... 
sonal Exammers In SCIence. 

W.T. 

RBGULATlOll& POR GRA.DUATJOII IN SCIaHC .... 

(From the Un.vers.ty Calendar, 1876-76 ) 
[Refemd to.n Professor Tum .... Letter of Mllylot, 1876] 

Two Degrees m SClODCO are conferred by the UBi_Olty 
of Edmbnrgb. VIZ • Bachelor of SCience (B Sc ) and Dootor 
of Sctence (0 Be.) Both the .. D_ are conferred m 
Phymca.l and Natural SCience. In Pubhc Health. and m 
EDglneenng In Mental Setonce and Philology. the Degree 
of Dootor of Setence only .s conferred 

SBCTJON A.-PHYSICAL AND NATURAL SCIBNCB. 

I QUALIPlCATIONS .SQUIRED IN CANDIDATES. 

I. CAmdldateo for a Degree m Pby.....t and Natural 
Sctence must J!1ve proofs of hanng ..... ...a a bbezal odn
""tIon by bemg onthez--

(a) lIachelors or Masters of Arta, by eDZD1D8t1o", of 
BntJ&h or reoogmsed Co1omal UDlverBtDea. 

(0) Bacbelors or Dooto ... of Medicine of Brit18h or 
recogw&ed ColonlBi Unl ..... ,tI ... 

• (D.) Hold.... of two Departmental Coma ... tea In tho 
Fsculty or Arts of ,h .. U n'VOl'IIity 

(d.) Matnonlated Studente of the Umvemty of Loudon, 
If certIfied for Greek and for Loglc or Moral 
Plulosophy 

2 Fadm!! any of these quab6catiODl. the ... ndldate muat 
p8&iI a Prelnnlnary E",ammatlon .n Engb.b. Latin, Anth
mmo, the Elements of Matb"",atl", and the Elements of 
Meehan"",; and he muat a\so pao& an ExalDlnatlon on '" 
1_ two of tbe follomng subJ_ Greek. Feencb. G ... 
man, H.gber Matb_tlOI, Natura\ PhIlosopby. LolPc, and 
Moral Phdosophy. 

Candldatea for tim PrelllDJnary E.,&m1IJatlOll ... an
mined at tbe ....... time as tho .. for entrance 'bto the Study 
of Med"""e For Mb .. detell. &I to tbe p...mmlDary Ex ... 
mInatlono .... Notices nod.. .. Mechcal Graduatlonu In the 
Cal.nd.... , 

3 They must aIoo produce ."den.. of attenolanea on 
'lll&hf.ymjr Clu ... embractng tho .ub.Jeots lDcluded m the 
::jet.nc. &ammatlon wlueh they purpose to undergo. 

4. Tb. attendance on such clsa ... must extend o.er 
three AcadClWc years, one of wh,ch must b. p .... d at tbe 
U nlverBtty of EdlDburgh, the other two years e.th .. at th •• 
U.n,or •• ty or at Unlver&ltles or Instltutlon. o recogD18ed 
\ly and approved by th •• UDlVOI'OIty. 
, 6. EaCh Academ,o year mU8t be constituted by attend
ance on limen •• Clu ... dunng at least two course. of not 
Ie •• than 100 leotJJreo each. or one course of 100 lscture. 
.nd two cou .... of 50 lecture. each. 

6 Every Cand.date for a O~.. .n Smence must be 
matnculateq f." tbe ye.. in wh.ch he appears for Exam.
D8.tlon 

7. Tho First anC!. Seoond Examination for Degre .. in 
SCIence l\lust m each case b. taken at a 8wgle penod 

n. EUMINAT.ONS. 

For the Degres at Bachelor of ScIence to... .... twD 
Emmmatlons. conducted by wntt. question •• &I well II 
oroIJy and practically. 

(a) Ylrl/ Bachelor qf 8~ EllIam.nahtm. 
" t The First)xaminatlon for B Se ...... to the general 
knowledge of the Candldste on th.'ollowmgoubJecto. VlJI.: 

Mathematics. I Zcology, mcludmg Com-
, Niltura\ Philosophy. paratlve Anatomy. 
, ChClWatry. Botany. 

I '2. '{'he Exaunnat1on. bI Mathematlco and N.tnra1 
Phdosopby toke pI... on the days of Exammatlon for 
th .. ooubJect&. announoed m the Regul&tlonl for Graduation 
mArts' , 

3. The Exammatl"". m ChelDlltry, Zoolol!T. and Botany 
lake place at the same time &I the exammatlons on th ... 
ImbjeotB, announced In the Regulation. for GraduatIon m 
Mechctn •• ' , 
, 4 Exentptlon. from ExlJJlJDQt1on, 

,(1.) Persons po ..... ing the folloW1ng qnahlloatJon ..... 
exempted from the whole of the FifO' B Be. 
Ezammatlon , 

". M_ of Arts "ho have taken honours .n tbe 
Natura\ Sciences after palllng the exsaunatlDDl 

I for M.A. m th .. Un.verOlty 
S. Bscheloro and DoctoI'8 of MedICI"" II1Jd .. ncb

dates for th ... Degrees who hav.taken bonOlUl 
m the Natura\ B_coo at thea profemonal 
exlUDJDations In th .. Unrvemty, and who have 
a\so p .... d WIth ilJOtlnctlon .n Hlgher Mathe
matics ODd NatIual Pbdosophy m thell' en,.... 

• prote88lOnaJ '" prelimmary exarmnatIon&. 
(2) Holders of certJ1ic&tes hom the cu.. devoted to 

• . any of the above .ubJects m IIcJence .n tho 
UmverBtty of Edwburgh •• bowmg that the 
cancbdste ohtamed '" \east 80 per cent. of tha 
.-able Dl&J'ks dormg the Sesaion. ...n he 

.__ exempted from the _,. examm&Iaon on that 
mbjOCt. 

(3.) ~ of Arts ore exempted from Exammation in 
Math_ and NI4anI Phllooophy. 
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(b.) SecOIId Bachelor 0/ Sm ..... EIIl ........ _ 

1. The Second B So. ExammatloD J& chVlded mto the 
followlDg groupa, one ofi winch must be prof .... d by thO 
eanchdeto '-

{ 
H,gher MathematIcs. 

(,.) The Mathematwal Smences Natural Phlloaophy 
(6) The PhYSIcal Expenmenta.\ {Experunental PhYSICS, 

Smences - - Chenustry 

(c.) The Natural SCIences {ZOOlOgy, BofAmy, Phy-
- BIOlogy, Geology.. I 

2 The ExammatIODS In the :first two of these depart-
ments (except m Chenustry) WIll tske place at the same 
tIme as the ExammatIoD for the Degre. of M A • and lD 
th.last (and m Ch.mlstry) at the same tIm. as the ExamI-
nation for the First M B ProfesSlonal EXaminatIon t J' 

3 A Candldats who has Jlaased th. Firat B Se Exam
natIon may proceed to thol Seccnd, aft"", an mterval of SIX 
months. ( 1 

4 A Canchdato who has passed th. Fllst and Seccnd 
B Sc. ExaminatIon. Wlll b. r.comm.nded to th. Senatu. 
for that Degree, whIch Wlll b. conferred at on. o~ the us,!al 
tImes appomted for I!lVlDg Degrees 

Co) Dcctor c/ S .. enc. E"am.nahon' , 
1. A Cand"lat. who has rece,ved th. Degree of B Sc 

may proc.ed to that of poctor af SOl.nce, after a lapa. of 
twelve months 

2. A CandIdate for the Degre. of D Sc must profess 
one of the above~Dlenttoned SClences, of which he wIfi. be 
expected to have a thorough knowl.dge " 

a H. muat Illbunt a ThesIS oontammg Some onglOal 
Resesrchea on the BubJ.et of h18 mtended ExamInation, and 
luoh Thea18 must b. approved befor .. the Candldat. 18 
allowed to proceed to Exallllnation \ \ 

4 Th. Degree of D So will not' 11. oonferred on any 
CandIdate who has not oompleted h1S 21st year. ' I 

, I , 

III. F"".. ' 
Th. follOWlDg la the acale of fees winch are cbarged for 

the Degrees In SCIence (seets A and B ) '- \' 
1. For the Prell1Dloary' Exauunatlon, or 

for Reg.stratIon of Quahficatlon .et 1, o. " 
Il For the Fllat Bachelor of SOlenc. • 

ExamInation . 2 ~'a 
3 For the Seccnd Bachelor of SClenoe 

ExauunatIon 2 ~ 0, 
4. For the Doctor of SOlence Exauu-

natIon - ' _5_~ 

.e1O 10 0 
Canchdates for SOlence ExaunMtIona should annOUDce 

thOll namea and add ... a .. to the RegIstrar. and pay the 
t .. a, before the 5th of March or, the 1st of October. In 

, the .... nt of a CandIdate not passmg eIther of the, B Sc 
or D.Se. ExammB;aoDs m Sectlona A, B, a.nd E, the fee '19 

not returned. but he n:m.y appea.r a.t one subsequent exami
natIon WIthout paymg an extra fee, and at any future 
exaunnatIon on paYlIll! one half of the fe. ' i 

IV. OUTLtNB OP SUBJBCTS REQUlatllD IN EXAMINATIONS 
rOR DBGRRBS IN SCIKNCS. 

F1r.' BaoMIor qf Sc ...... E.,am'nal1~ 
1 Math.matIcs. ' l 

Euchd, Booksl.-Vl • WIth th.llrat twenty-one ProposItIons 
of Book XI. 

Elementary TrIgonometry and Conl. SectIOns. \ 
• Elem.ntary Algebra, moludlllg ProgresSIons, Surds, the 

Bmomlal Theorem, &0. 

g. Natural PhIlosophy. ' 

(a.) Ap~l18d MathematI ... inoludlllg the treetment by 
Elementary Geometry, Alg.bra, and Trlgonom.try, 
of tbe fo!loWlng subJ"'ts (such as may reasonably 
be 8oq111red 10 one or two Bemon,' attenda.nce at 
.. cours~ of Natural Phllo.ophy) 

'KinemMl'C$. iD('ludmg VelOCity, AcceleratIon . .A..ngular 
Ve1oOlty. Sunpl. Ha"lIlomo MotIon, &c, and thelr compo
BlUOD and resolutloD.. 

Abstract Dynami .. , ineludl1lg Elemenmry Statics, 
KroetIcs, Hydrostatic., and Hydrokmetlcs 

GeometrIcal OpUCl 
Plan. Astronumy. 

(6) E'qlerllbentsl PhyM" Includmg
Laws of Motion ' 
Propertles of Matter 
Sound and HarmoDlca. 

LIght, WIth the fundamenta.\ pnnClpl .. nf the Undulatory 
Theory 

Heat, ",th the fundamenta.\ pnnOlples of the Dynanucal 
Th.ory 

ElectriCIty, lDeludlng the E.penmental~aws of StatIc 
and GalvanIC El.etrlcl~, lnductlon, Magnetlsm, and 
Eleetro-Magnetlsm 

Conservation of Energy as th. experunenta.\ Jaw ot 
phySICal phenomena 

a Ch.m1Btry 
, CIas,mcatJon nf Elements Genecal Lawa of Ch.lD1cal 
CombInatIOn and Action, as lliustrated m the S1m~le!' com .. 

I );'o,:~~themorecommonlyoccurrmg,elem.nts ymhohc 

PreparatIon and Properties of the Non-M.talho Elements 
and their chIef Compounds Manufaetur. of SulphurIC, 
Nltnc, and Hydrochlono ACIds and AmmOllla. 

Clas.lficatIon an,\ General, Prop we. of ACIds, B .... , 
and Salts. 

Manuf&eture and Propertl ... of Soda, Potash, N,tr., 
Gunpowder, LImestone, LIme, Morta.rs, Cements, Clay, 
Earthenware, Porcelam, Bnd Giasl 

Metallurgical operatIOn. m general PreparatIOn ofiron, 
1 ZmcJ- Copper, Lead, Tm, Mercury, and Sllvel', from thm 
Ores Pnnclps.! salts of these metal. Alloys Prepara
tIon, Propertl .... and CompoSItIon of Cast.hOn, Wrought
IroD, and Steel 

ClasSIficatIon of Orgamc COmpounds Alcohol, AcetIc 
ACId, Wood, Sugars, Staroh. Coal Gas, Coal-Tar, Ods. and 
Fate, SaponIficatIon ' \ , 

, Sunple Quantitative- AnaJyslS J:The ExammatIon m 
Analys,. IS conducted practically ]-

, 4. Zoology, Including ComparatIve Anatomy. 

D"t1nctlve characters of the three great Klngdoms of 
Nature 

Ideas Involved in Cf SpecmhsatJ.on of FunctJ.on" and 
n MorpbologIcal Type." \ ' I 

Homology and Analogy. 
The general strueture and! phl.,ology ot the folloWlDg 

group. of Anunal •• -
Mammaha. Av .... Reptlha, Ampblbll>, Paces 
In.ecta, Mynapoda. Arachmde. Crustacea, AnneMa, 

Rohle .. , Nematelmenthes, Platobnenth.. ' 
Eclnnodermata 

, Cephalopode, G ... t .... ~od •• Pteropoda, Lam.lhbrancb1&ta, 
Brachiopoda, Tunlc&ta, l'olyzoa 

Actmozoa., H~drozoa. 
lnfuaona, Rhizopoda, Spongm .. , Gregarmlll 
The candIdate will b. required to ref .. to Its prop.r 

group, among those na.med above, any specimen wluch 
may b. exlnblted for tins purpose by the EXannner 

Phy.'cal Geography, m so far .. pOC1&lJ.y as it I.ooncerned 
rth the geograplncal d,strIbutIon of orgamc beings 

5 Botany 
Cand\dates to he exammed on the strueture and functlona 

of pla.nts, the pnnClples of cl.a.ssliicaAon, classes~ sub-cla.sses, 
and aectIon. of the Natural System, and • f.w of the 
prmClpal Ordera, as enumerated below 

Text Book-Balfour'. Claa. Book. or h1S Manual of 
Botany. 

More specme statement of SubJeets. 
ElementaryTtsaues of Plant., thOll ch.lD1cal oonstltuents, 

(' contents, and mode of deVelopment. 
Geo ... lcharaoters and functlon. of the Root, Stem, Leat, 

envelopes of the Flower, Stam.n, PIStil, FruIt, and Seed. 
PhyllotaxlS, Indoresc.nce, AnthOtUlS, M.tamorphos18. 

VernatIon, Msttvatlon, Stipulation, Placentation 
Resp .... tlon and Transp",.tlon Movement of Sap and 

Its causes 
Embryogeruc process m Phaneroganne and Cryptogmmc 

Plants 
G .. mmatIon, 'PropagatIon by Buds and by DlVISlon 
ClassUicatlon of Plants· CeJJ.ular and V sacul .. Plants. 

Phanerogamous and Cryptogamous. DIcotyledon. (AnglO' 
apermous and Gymnospermous), Monocotyledons, Ace
tyledons ; ExogODll. Endogens I Acrogens, Thallog.n •• 
" Botanscal cinJractero to he demonstrated on C01l!lP1CUOUB 

1IJ>ecun8'llB of the folloW1!llg Natural Orders --
Ranuncu1aoee, Papaverace .. , Cruc1f' ..... CarophyIJa .. .,. 

Malvac.." Stercuh ... "" Legumm ..... Ros""""'. Onagraceao, 
Umbelhferm, DlPsacacem, CompoSltre, Campanulacem, Bo
ra.gmacew, Labmtre, ScrophularJ.&Cem, PrllDulaeem, Euphor
b,"","", Sah .... ." Corylacea!, Comf .... , Cycadsceai, Or
olnd"""",, Amarylhd"""",, Muaaceao, LiliaceaI, Pahme, 
Cyperacem, GnmnDeRI!, Fthces. MUSCl 

Derivation and meamng of the mOIll Important Botamcal 
terms. 

Gs 
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sl!COflll BacMlor qf S-&-.. 

(IJ.) The MathematIcal Sene_. 
1 Mathomattca 

Algebra, mcludmg the Theory of Equatlon •• 
'rngonometry. Plane and Sphencal. 
Analytical Geometry of two and three duneuaion •• 
The Ddferentuo\ ana Int~ CalcuJua. , 

2. Natural. Philosophy. 

For the s.eond Emmmatlon. the lame subJeet& will be 
taken ao m the F >rot, but they will b ...... ed out WIth 
a hIgher apphcafllon of Mathemattca, and WIth .. more strIot 
exammatlon mto the candidate·. acqua.mtanoe WIth the 
Experunental pad; of the subject. 

(6) The PbySlcal Expenmental SOlenqea., 

, 1. Expemnental Ph)'Slcs. 
Conchdateo will b. required to Ihow conlldersble (ami-

11 ..... 0/ w.th the process •• reqwred for the determmatlon of 
phyaical constanta. such .... for instance. tho Spec1fic H .. t, 
tho SpemJic InductIve Capamty. the Thermal. and E1ectnc 
ConductIVIty of B substance, the VelOOlty of Llght or of 
Sound. the Magnetlo D.p, V &natlon, and Honzontal 
IntenBlty. &c •• &c. 

2. Chenustry , , 
The same subJeet& eo for the first Baehelor of SOl8D08 

EX8.IDl11&tlOn. but ca.rned out m greater \ietB11, and in 
add11.on. the connOXlon between Ch01l11cal ComPOIl_ 
and Crystalhne Form., and OptIcal I\Dd Thomuo Pro
pertI ... 

Complex Quahtat.ve AnalyBlB. ,[The E"&m1nation m 
AnalyslS will be condueted practI~y.] 

, (,,) The Natural. SOlen .... 
1 Zoology. mcluchng COmp .... tiv .. Anatomy. 

Same subJects as for Fmt Bachelor of SOlence Exannna
tlOD. but CIIl'lIed out 1B greater detul. 

2. ~ PhfllOwgy., 

1 The alimentary mbstancea approp1'1&te for thu food 
ofammals ' 

2. The 'proces ... of maotlcatlon. maalivation. and deg-
lntitlon. l) 't' I' ,\ 

J D'gestlOn m the stotnach-the elfeat of tbe gaotno 
JUlce npon the food. and the nervous mlluen ... 
actIng on the etcmaeh ' 

4. The functIons of the hver. 
o The eecondary digestion, ana, jts inlluen... on the 

blood, \ ", " 
6 'The goner&! functions of ~eoretton. 
7 COmp .... on of the structure and actions of the mrcn

Iatory aDd ""'pllatory o>gans III the vanoUl a\seses 
ofammals 

8 The general fnnctI.ons Qfthe nervous "Tatem. 
9 SeD8lbility'and eensotlon' , , 

10 Muscular contracfabillty!'" , , 
11 FunctIon. of the eerebrallobe and of the Cerebellum. 
12 FunctIons of tho .pmal cord. 
13. Theory of rellex or cheetal1ac funcfaons. 

J • ( I J II .) I y, 
3. Botany ~ (Spi!C1ahBed.) 

Vegetable Ibetology. Vegetable Morphology. Vegetable 
PhyelOlogy. Incluchng Developmem., " 

l:iystematlo Botany~Th. __ and ph1S101og1cal 
ch_ of the pnnOJ!>8.l,Netut1>l Om- of the Vegetable 
Kmgdom. ' f~ 

Botamcal Geography. DlBtnbutlon of Planta III Britam. 

4. Geology. \ncluchng PaJa,ontology and MIneralogy. 

Phy_l Geography. Mtdecrology, tmdDyfttImteBl Geology. 
-The nature and operation of Geologwal agents. 
Ram, Rlvers, Ice, the SOB, Earthquakes, Volcances. 
Movement. of Upheaval and Depf088loD. 

Mi ..... alogscal and Petrograp/acal Geology.-Charactersol 
Rock.tormmg MmeraI8. Compos11aoD, 0J:l81D, and 
DlBtnbutlon of Rocks. 
_I Geology-The Structure of Rock ........... ' 

Jomts, Bedchng. Cleavage, Fohation, MetamorpJuam. 
Faults, Unoonformabihty, Denndatwn. 

StrallgrapAlcal Geology -The Ibetory of the GeologulsI 
Formet1oDB of tho Bntlah Islands. _, 

Po_logscal Geology.-Charaeters and DlBtributton 
m mne of the more ll11}1ORalR 0- and Orden 
fonnd foSSll m Bntam. 

/Joobw'qfS_~. 

1. Matbomatl& 
The ..... chdsta will be reqwred II> sho .. 'm'Tlullh -.11-

ments In one of the folloWlDg lubj_ l
I. Geometry and Tngonometry. 
2. Analytical Geometry. 
1I. Algeb .... 
4. Th8 DDrerentlal Calculus generaUy. 
'8. SpeOIal departments. auoh as tho Calculus of V 1Il'1" 

tlo ... , the ~beorY of Determmants. Quatern.onl. &0. 

II. Natural. Philosophy. 
Candidates are requll'Od to paos " _h.ng exammetiOll 

m ons 'If the fol1o~ lubj_ or gronp. ot lubJ_ (.n 
aJllts detllla). and to .how more tlWr., meN element&rJ 
knowledge of et le ... t twp others._ 

(A.) Apphed MathemaiaOl. 
1. Abstraot D,fDaDllCB, moludJng Kmematwo. \ 
2. )\COUltloa and Theory of L.ght. ' 
1I ConservatIOn of Energy molndlnll the Dynamical 

'.I'heory of HOlt 
4. IDectnClty. in.lndinll' the mathematical theori.. of 

Sta1ac and Volt.... ElectriClty, InductIo11. Mag11etlSD1. and 
Electro-Magnetllm. 

6. PhYBlcal Astronomy. mcludllllL ths_ Lunar and Plane
tary Theones, the FJgU1'O Qf tho Eartb, Precesllon, and 
Nutatlon. 

(a.) Expenmental Pbyaice, or Science of Observat1on. 
6. Properttca of Matter. 
7. Sound and LJght. 
8. Heat and Energy (IJ"Derauy). 

.9. El_ty. Magnetism, &c. 

(0.) PractIcal Astronomy. 
1. NautlcalAstnmomy.and snob appheatlollS ofreoeivad , 

lICIence ... are lIecea~ m flnchng angular pOl.tlOno, as 
Iatltude and long>tuds. 111 voyagmg over the lurl ... of the 
globe. 

2. Terrestrial Astronomy. and those processes. bot!. of 
observatlon and oomputstlon. wluch are employed .n 
determmDlg the .. 18 and figure of the earth ... a ba.e hue 
for further measures. , 

3. CO.1D1CaI Astronomy. and the detemnnation. by the 
most relined operation.. of the dlBtancea, magmtiules, 
maosea. and movements of the heavenly boches. 

In each of th ... branch ... a knowlege of the \!,,!Clples 
of the usual mstruments employed m them will be .... 
qwred I lome observation. WIth one at least of tbem. and 
npon one or more of tho problems. moot have been taken 
under the -open sky; and practIcal ability .hown. .n 
ebmmatlng by calcUlation inetrumental and terrestnal 
_. 8s well ao m ezb1blmng tho nU1l1B1'1cal value of tho 

"aatronmmcal result. both >nth regard to whet h.. bean 
done bY' preVIOUS good observen m the ....,.., 6eld. and to 
the preih_ of tho best theory. ' 

3. Chemistry 
The canchdate will. be reqwrod to pes. a sesrciuDg 

exammatlon in one of tbe fol1owmg branChes .-
,l. The Chemistry and Ch01l11cal Tecfmology of InorptllC 

Boches •• nc1uGmg ~etaJlurgy. 
2. Orgawc Cheaustrf. 
And to' .how a tborough practwal acquamtauce with 

ChOJDlcal Anal)'llS III all.ts brimches. 
4. Zoology, inclndmg Comparative Anatomy. , 

The more ImJ>c.rtan_ lpeC1&I mochlloatlcm8, atru<>tnral 
and phy810logwaJ, m eaeh of the /poops Uleluded 1D tho 
J1irot Bachelor of SClODce EXBmlna_ I and a\so die 
leedmg pbenomena of development tluongnom the vanonI 
claoses of the Anui1aI Kmgdom. • 

'6. Ammal PbyIlology 
In adchtion to any of the subj_ m tho BachBlor of 

Senenee Exammataon-
I. FnnctIoD. of tho gaugbomc eyortem of nerves. 
2 FunctIons of tho elementary ._es of tho body-
3. GeD8raI i'!"Pemes and functIons of tho blood. 
4. General ideu ao to Vltahty and V1t&I functIons. 
Ii. The functIon of reprodnotlOD, and the phenomena of 

deftlopmeni. 
6. Botany. 

Strnctural and Pbymo1ogical .haraeten of the Natmal 
Orden of the VegetabJ.. KIngdom, togdher WIth • practwaI 
knowledge of tho gen .... aDd IIJ'OC1OII of _ ~ 
group to be selected hr tho CllDdulUe, one! aPJll'CYed by the 
Exaunnera; along with BotanwaI Geognophy one! 10lI1l 
Botany. 
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7 Geology. tnolucbng Pala!ontology and Mmel'll.!ogy 
In adchtIon to & more iearclung test- of the knowledge of 

the sub.Jectlll pl'escnbed for ~he S.cond Bachelor.e SOlen ... 
Ex"mmmon. Cand,d.tes will I>e reqwred to show some 
..,quamtaD'" Wlth the Geology and Pal_ntology of 
t'omgn .onotn .. all well as of the Bnfish Islands. It will
be necessary that they evID... sound pl'l>8t1cal knowleck •• 
To> teBt thOU' acqwremen.s 111 t1u. r"pect, they WIll 'be 
.. ked. to uientIfy and d"Cl'lbe specImen. of mmerals. rocks, 
and f .. BlIs placed befo .. them. and from a geologtce! map., 
whmh will be fu1'l11llh.d to, them. to Wl'Ito ,. paper ,(Wlth 
eect10DII) on the geology of the dlstnct to .. looh, ~h. mall. 
referl.' ,'1 I} ",.' 

J ... H IBALP()f1RJ:1 \ 
AL""" ORm. BROWN. , 

JOlnt Conv.n .... 
, 

SaeTlON B . ....,..EN'GINBElUNO. 

The Degre.. of Bachelor of SOlen.e and Doctor of' 
SOlOn ... are open to Canchdates BubmlttlDg themselVOB for 
examJoatIon In Engmeenng accordmg to the sUbJoined 
Rules, ' 

1. Canchdates must sJso have the quaWlcatIons reqwred 
by paragraphs 2. §, 4. and 5 of Seetlon A. I' 46 

2. Th ... will lie two EXll.DlInatIons 10 SOlenoo for tha 
Degree of Bachelor of Saience, and a tlurd Examinatlon for 
tbe Degree of Doctor of SCIence The 8X&IDlnations will 
be Wl"ltten, oral, and practIcal i 

It The first examination IB aa to the genel'll.! knowledge 
of the Canchdate on the followmg subJeets, VI ••• -

f '>I Ma.thema.b.oar I 

Natural Plulosophy 
ChIID1Stry 

4. ThIB eX&lDlnatIon IS celled the !'nat Bacheior of 
Smenoe EZ&llUDlltIon m Engmeenng. and II CCMI'$ol'lon 
all who do not pos.ess the quabiioatIons whIch entitle a Can~ 
d,date to he exempted from the FaIt Bachelor of Smence 
Exauuna.1aon m SeotJ.on A. I' f' , j I 

,5 Th. Canchdato who has paased the Fm. Bach.lor of 
BOlenoe Exammatlon (or haa the qual!iieatIon ne .... ary to, 
Ol[empt Ium from tlul ExanunatIon). may proceed to th", 
Second EX&llUDatIon after an mtarvsJ of In: montlJB. ,ThIB 
IB esJled ~he S_nd Bachelor of Soience' EzamloatIon. 
The Canchdate WIll be 'oxlllDlned m the followmg sub-
jeats:- , .... I , f '1 I, J 

Mathemattea apphed t. Meohantea 
Engineenng. ' 
Drawtng 

6. 'l'h. Candidate. after p .... ng the Seoond Ez.mm.t,on. 
shall be recommended to the Senatu. for the Degree of 
Bachelor of SClence. I Ie 1;J ~ ~ ( r 

7 A C.nchdato who haa reoetved the Degrea of B Sc • 
ana who d ...... , to proceed to the De~ of Doctor of 
SOlence, may p .... nt ,himself tor a tlu>d lI"&ID1DIItlon, ,after 
tha expIrY of twelve months. 
, 8. 'l'he ExaIDlD.tlon. t\u' Degrees WJIi h. conducted by 
U DIV ... ,ty Ex&IDln .... and an ExamlnOli appomted. by the 
Umver8ity Collri," ,_, 
.9. The D8j!l'40 of D.So. win not be oonferred on any 
Canchdato wao aU n .. ccmp~d lit. ;lIst y .... 

]!irlt Bach.i ... qf S", ... ce EmaminahOtl 
(a.) MathematlclI- ' 

Arithm.tIo. 
AlgebrlJ.-'i:'o the end ~t Quadrati. :Equations m. 

.Iuslve, Wlth Progre..,.ns. the Bmomtal and 
Exponent1al 'l'hooretDB, and Log .... thm •• 

GeomIIfoy -EqwvsJent to the lIrat four and 8Ildh 
Books of Euobd. and part of the el.v.nth. 

COluo Sact1onl. treated l!eometriosJl~ 
~~etr ~,,::=Ifoy.-Angl .. and angles. WIth 

, ;f.N<JlghetJI Goomelry.-The RudIments In two and 
m three Dunenlllons. 

(/I ) Natmal Phllolophy 
(0.) Apphed Mathematl ••• Inoludlng the .... tment by 

Elementary Geom.trr. Algebra. and Trtgono
matry. of the followlDg lubjeeta (such as may 
reasonably b. eoqutred In one or two IOBSlona' 

• attendanoe at a 00U1'Il8 of Natural Phlloaopby)
KlDem.tIcs, moludmg Velomty, AeceleratIon, An· 

gular VeiOOlty, Sunple HIIl'IDOII1O Motton. & ... 
.... d the" oompOlltIon and .... Iubon , , 

AbK~tract Dynanuos, Inoluwng Elem.ntary Statics, 
metIcs. Hy~tIcs, and Hydrokmett08 

GecmetrlcsJ Optics. 
Plan. Astronomy. 

(b) ExperunentsJ PhySlce. moludlng 
Laws of Motion. , 
Properties of Matter, 
Sound and Harmomes ' 
LIght, WIth, the fundam~ntal PI'l1>Cl,. .. of the 

Undulatory Theory' " 
H .. t. Wlth the fundamental prmClples of the 

Dynanncal Theory 
Electnmty. mcludmg the Experunental Laws of 

Static and GsJvanl. Electnmty, inductIon, Mag
netlllDf,and EI_MagnetIsm •. 

CODII&rVatIon of Energy as the ExponmentsJ Law of 
PhySIcal Phenomena 

~c) Chem.."try," , 
Clas.di .. ~on o( Elements. ' General Laws of Che-

1Dlce! Combmatlon and Aetlon, &8 illustrated ID 
the IllI1plen oompound. of the more eommonly 
eocumng elements. Symb.hc Notation. 

PreparatIon and PropertIes of the Non·MetsJbc 
Elements and the.. cluef Cmnpounds Manu
fa.ctlJre of Sulphuno. Nttno, a,nd Hydro.blono 
ACId. and Ammon1&. 

ClamiicatIon and ,aenel'll.! PropertieB of AClIla, 
Baa ... and SsJts. , 

Manufacture and PropertI .. of Soda. Potash. NItre. 
, r Guupowder, LImestone, Lime, Mortars" Cements, 

Clay. Earthenware. PorCflam, anw Glass , ' 
MetsJlurglaa! operatlons m general Preparation 

of ,bon, Zmc,) Copper, Lead. TlD. Mercury, and 
I '"' ,SIlver"" n;om thell' Ores. PrlDClpaJ salts of these 

metals Alloys. Pr.p .... tIon PropertIes, and 
ComposItion of Coat-tron. Wrought-Iron, and 
Steel., \ ~'L'" 'I ~ -

ClessdioatIon of Orgame" Compound.. Alcohol 
Acetic Actd. Wood. Sugars, Starch Coal-G .. , 
Coal-Tar, 0,1., and Fatllo SoEnificatIon 

IjIllI1ple QualItative Analy8\S ' L'l'he Exammation 10 

Analy8\S I~ conducted pract1osJ1y ] 

, Sec""'" Bachel ... qf S ....... El1>,am,nahon 
, (a.J Mathematic. apphed to Meobaniea • 

The ApphcatIons at M.thematIC)S (as far .. the 
I ;Elements ,pf ,thp );ldfer~ntIal ani{ Integral Cal
culns)~ 

KIDematIcs 
Statics of Rtgtd Sohds. ElaatI~ an~ P.rfeetly FlexIble 

Boches. and Perfect, FlUIds. 
KInetIes of a PartIcle and of RIgid Solids 
The Sunj>1er PortIon,s of Kmetlcs, ,~f Perfeet Flu,d. 

(I.) Engmeermg. 
""operhe.· of Mat ...... ", -Genel'll.! PropertIe.. Wlth 

.pecial knowledge of thetr Strength, and th" 
Purposes to whIch they .... apphed, WIth some 
knowledge of theu Ooat 

Strength tJfld Stalnloty qf Strocture. Dessgned by 
Cml EftgiIIser.,.....Metal and Wooden Bndges and 

, Roof •• ',Arah .. In Maaoury Wall. RetamIDg 
, Walla Embankments CuttmgB. B ... kwat .... 

Aqueducts. PIPes., Canals 
Strength snd Fol'lD& of the Elements of M.chmery. 
De8lf/7O of Ccmln ... d Structures -An Elementlll')l 

knowledge of the D"'gn of BndgOB .nd Roofs. 
of Reservoirs. Emhankments, collectIng and ch.· 
tnbutIng Maelunery ot Waterworka. and of the 
matn featltrea of Rtulway construction. Ha,rbours, 
and Dratnage 

Dessgn qf MachlDery.-An 'Elementary knowledge 
of the conatntetlon of the Steam Engine. st .. 
ttonary and locomotIve, of Pnme Mov ... ch'lven 
by Water. of Mill.wn~bt work. and the genel'll.! 

, arrangement of Facton .. 
Pnm. M"",,". -Sourc.. of Power Estimate of 

Power reqUIred Meaaurement of work done. 
Appheatlon of the PnnClpl .. of Dyn&lDlCB 

(e). Drawtng , I 

The Student muat be able to represent neatly. m 
the style used by Engme .... Plan. and S_on. 
of Bwldmgs and Machtnery, and also to make 
Engmeenng Sketch.. WIth FTgured dtmenSlons 
from .ctual objects. 

The eandld.te who su ..... fully pas ... the two ezamm .. 
nons Wlll he recommended to the Sen.tus for the Degree 

Doctor .1 S ....... E.."m ... att ..... 

, L Every eandtclate for th18 Degrea must prove that he 
haa passed under a olV11 engm_ .n practIce. He must 
then prol'eaa one, and not more than one, of the sub
dtVl810n. In each of the two follOWlng group. of subJects, 

G4 
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practIcal Engineering: 
(G) The design of Mochmery. With oomplete Draw

lUga. Spemfi.catlons and EmmAtea 
(b.) 'DIe prep_on of DB81pIs. Specm.cation •• and 

Eatlmate. for Cml EnglueenlU! work 

II. Apphed Set ...... 
(<<) Apphed Mathematlca. 
(b) ChemIStry 
(e) Geology. 
(d) Oue Branch of Natura.! Pluloaophy. 
(t) Telegraphy. 

" 2. The cl ... of machmery. or the epeel&! engineering 
work on which the student IS examined. wJlI be choaen 
Wlth reference to the spec1&! work lU wblch he hoa been 
engaged dunng h18 pupuaga 

3. The Examlna'tloDa In Group I 'Wlll COD81st In reqUll'log 
the actual execution of the ""'.Iwred work by the student 
Wlthm a month of lu. recelVlng the lnatruetlons of the 
!tumln... At the end of that time he ",111 send In b,s 
draWlDgs, apeeliioatJoruJ.eatlmatee, and ca.lcu}stlone. When 
these have been exammed and approved, the SlDdent will 
be ~uU'ed to subwt to an oral exannnation In connectIon 
Wltb the work submitted aa hIS own By tbls eXBmmatlon 
the authentiCIty of the work will be tested. 

4 A lugh degrae of profiCIency will he reqUIred in the 
epemal branch chosen by the SlDdent. 

• 1 H. BALFOUR. 
ALBX. Cavy BROWN, 

JOint Conveners. 

SRCTION C.-DRGBBB OP DOCTOR IN MRNTAL 
SeIRNeR. 

The Degree of Docte. of SCIence IS !lao open *" Candl-

da~ca ~h1b!"d1d-= :::ut!e ~e:t~!h~lo~or Master of 
Arts. by exammatlon, of a Bntlsh or recogmsed Colomal 
UDlver.,ty 

2. He must he .. Matriculated Student of tb,s UDlverslty 
for the ye .. m wluch he appears for Exammatlon ' 

3 He must have attended for at l .... t one Academlo yesr 
in thIS Umverslty. and dUl'log that year be must have 
taken at leaat two cl ..... on the .ubJeets embraced ,n the 
ExamluatI.oD 

4 The Cand,date must, m mdence of literary and plu
losol'lucal colture. present, at least one month before pro
ceed.ng to EX8D1lnatlon. an OI'Igmai ThesIS on a subJBet m 
Mental Science approved by the Exam,ners ' 

6 The'l'hesls bemg "CCBptad. the ClIDdldata may'then 
proceed to an Exammatloo, wluch .Imll melude Loglc and 
MBtapbYBl", Moral Plulo.ophy. and the H18tcry of Phllo
sophy. both MetaphY81cal and Moral. ,n partlcolar on any 
of the snbJects embraced In the follOWIng Progl'8lOme -

LOGIC AND METAPHYSICS 

(G.) Logsc -The ProVince of LOgle Formal LOglc
The Theory and detalls of PropOll1t1onal and SylloglStac 
Forms, WIth their recent Developments. ..peel&!ly by 
Hanulton. De Morgan. and Boole. FaIIam.. Verbal 
La!!,o - Oefimtlon - the Prerucabl .. ...:.. Nom,naUsm and 
Realism Matena! Loglo-The drlferent BO.tB of EVidence. 
Authonty and SCIence The methods of SClentdic Induc
tion The phIlosoph,cal qn .... on_ involvpd m the Theory 
of Induction 

(0) Me/apky"" •• -Personallty.- Classdicat.on of the 
facts of ConsCIousness. WItb reI.tlve P.ychologlcal and 
Phytnolo!!'ca1 QuestIOns. E.ternallty and External Pez<. 
ceptIon--Matter-Spaee and Tmle-Causa.tJ.oD and Power. 
The anglo, nature. and hmlts of HUIIl8D Knowledge
'The fimt.e and the InfiDlt.e 

MORAL PSILOSOPHY, 

Moral Aet1oo. The Moral Faculty DeB .. es and Emo
tions The Wlll Moral Obllgataon. The Enatence sod 
Attnbnte. of God. The relataon of Absolute Sov ..... gnty 
to fimte EXlstence. 'and espemally to humso will The 
Ongm of EVIL The Immortality of the Suul Practical 
Etlnes, mcllldmg the laws wluch regulate the formation of 
moral character. and the gwdance of IDruVlduai and .0"",1 
lIfe. 

HISTORY 01' PHILOIOPHy-MBTAPlfYBICAL. 

The H,story of LoWe-Formal and Inductive A genellll 
knowledge of tbe HIStory of AnCIent and Modern Psy
chology and MetaphyelO8. Speel&! Study of Plato or 
AnetotIg. SpeCIal Study of Look., B .. keley. Uwue ..... d 
Kent. 

RISTOIIT or PHILOSOPHV-MoRAL. 

The relation of the pro-S_ Philosophy to Moral 
Phllosopby The Socratlo theory .. m the M........o.ioG. 
The Platomc theery. oa m the Roptab/oc. The Amtotehan, 
StoiC, and Ep,curean ThBCn.. The Th ....... of Hobbeo, 
Spmon, Cud_h, Pn ... Hume. and Kant. WIth the l&tior 
developments of IntuItional and Utah_o EtluOl. 

~. The UllDlmatlonl will b. held annually in April and 
November Candidate. may be tooted both oraIl.7 and h, 
Wl'ltang. 

7. 'l'hose who have tak... the Degree of Master of Arlo 
in thIB UnlverBlty WIth ~C1 ... HonolUll m the D ... 
part1neDt of Mental Philosophy, may obtllln the Degree of 
Dcetor ,n Mental SClen .. when a penod of no' leal than 
three years ehall heve elapsed after tbey bave obtalD.d luoh 
Honours. by 8ubmittms: .. ,umment Th .... on a sub]"", 
approved by the ExammOlll. and on I!'Vlnl! suoh ot"b .. 
eVIdence of cont.nued prodOieney ,n the Mental SOIm ... 
.. msy~ be .ataafactory to the Senatus. 

8 The fee fa. the Degree of Doctor In Medical Scienca 
Is 71 7.. The fee mu.t b. p81d at least 10 daye hefore tho 
date of Examlnstlon. when the D.ploma and Certl/lcstee of 
the CandIdate must be traD8lD1tted to the Dean of the Faculty 
of Arts. In the event of the Candidate not pUling. the 
fee 18 not relnrned. but he may appsar at one oubse'!uent 
Exanunation WIthout paymg an e.tra fee, and at any future 
Ex8lD1natlon On paymg one bslf of the fee. 

A. C. F ... slIB. 
Dean of Faculty of Am. 

SBCTION E.-DBORBB 0. DOCTOR 0. SCIRNC. IN 
PmLOLOGY. 

The Degree of Doctor of Smence i. aleo open to Candi
dates highly profiCient III Philology. 

1 The Cand.data must be .. B.A. or M A. 1,1. 8X8lIUIIao 
tiDn. 'of a BntaBh or recc~ ... d CoI01Uol Um_lIty. 

. 2 He mu.t be a Matriculated Student of th .. Onivmllty 
lor the year m wluoh he appears for ExamInation. 
'a H. mnst hove attended for at leoat one Academic y_ 

lit thIS UnlVBrllty, and dunng that ,.ear b. m .... ' have 
taken at least two oJ ..... on the subJeets embraced in the 
EX&mlnation 

4 Tho Candid'ate must present, at less' one month 
before EmmmatloD, an Ong'lDal DUl8EI1"ta1loll on .ome 
pOlDt of Plulologlcal or Arch",ologlcal Reoearch. Mere 
compllatlonB will not be accspted Only when tlue D,ll ... 
tatton boa been approved of will the oandJdate be admItted 
to furth ... BDmlDatlon 

Ii. The Candidate ma), olfer lumself for Exammatlon ill 
anyone of the following branchca .- , 

1 .. The Lattn and Greek Langoages 
2 The SemItic Languages. 
It is expeeted that Cand,date. for a D.p"" in Philo

logy 111 thIB branch. bOSldca hemg ~81nted .... th the 
Psalms ,n Hebrew and the GosPels lD S,.,.....,.houId 
know the first four Snm or Chapters at the Koran, 
and be capable of turn'ng .enten ... of Enghsh into 
Hebrew. Smac. and Arab",-anpp1rmg. at the same 
time, the prop .. """el and dJacntical marka. Ii. D ..... . 
_on on Semlttc Grammar II also deemed n ..... ..,.. 

3. The Sanskrit and Comparative Phi1ology.· 
(a.) Sansk1'lt Languaga sod Lltersture Tranllatlon 

of p ... ages from current San.knt Authors IDto 
Bnghsh. and from EnglISh mto 8aneknt. 

"(b) Compat'1lttve Philology of the Indo-Eul'OJ'ean 
Languag .. , Acqus1Dtance WIth 'bo PnJWJpre. 
of the Setonce. as Iald down m the Comj>&rlll1ve 
Grammar of Bopp. SchleICher'. .. Compen. 
dlum," aDd MuIIer'B and Wlntncy'. Lecturea." 

(c.) Plulosopb)' of Lango&ge. CaDd.dAtea most .h"" 
scme degree of fanull81'lty WIth the worka of 
Lord Mooboddo ... On the Ol'lgln and Progreso 
of Language /' Horne Tooke·. II Dzvel'lJ.OlU of 
Purley," Lersch, .. Sprach-philosopb.. dar 
Alton f' Heyse, .. System de SprachWlIIBD
schaft /' Schtem&DD, "D18 Lehre .. on deb 
Redotheden ," bteuztbal. .. lJ .. Ursprung der 
Sprach .... 

6. Candidates for the Degree at Doctor of Smeaee in 
Ci888,cal Plulology will be ieeted III res""", of theJr general 
Scholanbip b)' UanoIat1oD from IAtm and Gnek Aum-, 
and by _",,",Bon m LotIn and Greek PrOle, They ... 11 
further bo requ"ed to prof ..... cnt1cal knowledge of -
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ap.cnal Departm.nt or Epoch of ClasllUllll L.terature, or of' 
lOme three or four of the more drllicult and unportant 
Class.cal Wnter •• 

7. Th. Exa1Dlnatlono Wlll he held annually.n Aprll and 
N"v.mb... CandIdatea may b. tooted Olthor ora\ly or by 

8~'D{fi.O •• who have taken the D. • of Master of Alta 
lD tb •• UDlV.l'81ty, WIth FIl'.t ClasH [funour. m the D.part
ment of ClassIcal L.tuatlU'e, may obtaIn the Degree of 
Doctor of SOlence In Phdolog)', wli.n a p .... od of not I ... 
than three years shall have elap.ed after thO)' have obtalDed 
luob Honours, by 8ub1Dlttmg a suffiCIent Thema on a sub
ject approv.d bi the E •• mlners, and by such othor "",denc. 
of cont1Ou.d proficlenO)' .n Plulologlcai Research .. may he 
satlsCactory to the Senatus, 

9. Th. Fee for the Degree of Doctor of Sm.nce.n Pbdo
log)' II 71. 7 •. The Fee muot b. p .. d at least ten days 
hefore th. date of Eummat.on, when the D.ploma and 
Certdlcatea must b. tr&n.nutted to th. Dean of th. Faculty 
of Art.. The same regulatlon .. to the non-return of fees 
appheli WIth reCereo,ce to th •• S.ction .. to S_OI> D. 

A. C. FRAsBR, 
Dean of Faculty of ArtI. 

S""" •• Fellowship ami Sckol.rBhsp •• 
Th. follOWIng Fellowah.p and Scho1aralups ..... op.n to 

Graduates .n SOlOnce'-
1 Th. Fal ....... M.".",..,.I Fellow.",p, In Pal",ontolog)' 

and Geology, of the annual value of about 1001, tsnabl. 
for two 18&1'8 or mOle, acoordlDg to cU'CUmstance (See under 

bU~b Fellow.h.p., & •• ), •• op.n to Graduates m Sc.ence or Med.
.J:!.~ mDO of th,. UDlv.r81ty of not more than three year.' stand
~ •. p':; .ng at the date th. Exammatlon Th. next competition 
1M. may take p1aoe.n October IB76. Th. p .... nt holder of the 

Fellowslup .. G.org. Alex. Gtb.on, B So. of 1874, who oh- ' 
taIn.d the Fellowahlp In December 1874 

2. Th. BlJQ)ier Phy .... l S ....... Sckol4r.hsp, tenabl. for 
two y ....... II awarded to the most emment of th. Bachelor. 
of SOl.nce who have pasaed the .. Examination •• n the 
PhY81cai SOlOn ... , moluiimg Expertmentoll'htlo.ophr and 
Chenu.Ry, •• ther 111 the year precedmg a vacan"" '"' m the 
y .... n wluch a vacancy ocours The Schol ... litp, II held 
.ubJeot to tb. cond.tlOn that the holder sholl have tak.n 
the Degrea of Doctor of SCIence In th. fir.t y..... of hIS 
tsnure of .1. Annual voIu., 601 Nezt appomtlnenl may' 
b. mad. In November 1876. The p .... nt hold .... Robert 
Romanls, B So., who obt&1Ped the Scholarsh.p In NOVOlD
ber1874 

3. The Baril'''' N.tural SIMIIC. Sckolarsh,p, tenable for 
two y .... , .. awarded to the mo.t .mm.nt of the Bachelors 
of 50""'08 who have paued thet. Exammatlona 'n tbe D .. 
pa.rtment of Na.tural SOlenCe8, mcludlDg Botany, Zoology, 
PhYBlology, and G.ol0!lY,'.,ther m Ih. y ... precedmg a 
vacancy or lD the yea.r 10 which a vaca.ncy OCCU1'8. Annual 
valu., 601. The Scholar.lup II held subject to th. oonwuon 
that the holder .hall hava taken the Deg... of Doctor 
of Sc,.nc. In the firat year of luI tenure of It. The prea.nt 
holder of the S.hol ... lup .. Isaac Bayl.y Balfour. aSc, to 
whom It was awarded 1P Nov.mber 1873. , 

The next compotlmon Wlil take plac. m November 1875. 

NoN •• III to S ....... ElIlJlllmah_jor 1875-76. 
S.oll_ '" ami B 

1. Prehminery Exanunatlono Wlil take place On Tueaday 
and W .dnead~, 12th and 13th October 1876; and on 
~30d:le1:~ A.:neaday. 14th and 15th M ..... h 1876, at 

EmmutlJl, .... Il 'lUeaday.~Engillh. Anthmett.o, M .. 
chePlea, H.gher Mathernat",., Greek. German. and other 
Languages. , 

Emllllnat ....... Wednesday •• -Latin, Elements of Math .. 
mat.c., Natlll'ol l'htloaophy. French, Laglc, and Moral 
Pluloeopby. ' 1 _ 

For further partlculart .. to tb. Examination U1 th ... 
.ubJeota... MedIcal l'reIurunary E ....... natlon .1> Alta, 1P 
CALENDAR 

\I P .... t B So. Exanunatlol> 10 Mathematiea and Natural 
l'htloBophy, ".11 take place m Aprd and October. at the ....... 
time lUI the examlDatlon In Aria on these subJects, VlS , 
25th, 26th, and 27th October 1875, and 10th, 11th, and 
12th Apnl 1876. 

S. F .... t B Sc. EXaDUnation .n Chemistry, Botany, and 
Zoology, will take p1aoe .n Aprtl and October, at the &am. 
tIme .. tho FIrst MedlCltl Professtonal Enmmatlon, ..... 
~nd and 23nl OctoberJ876, and lat and 3rd Aprd 1876. 

4. Secoud B Se. Exammallonl WIll take p1aoe .t the 
....... luna ... tho F.m MedIcal Profeamonal Examt
natIon 

6. Examlnall~na for D.Se. will b. h.ld m Aprd and 
October Cand,datea muatpreaen' thOllTb .... at lea&! on. 
month before tho date of the Ex1lDUll~1I01l. 

,S871. 

For B.Se. in ENGINBBIlING. 
FIl'at B. Sc. EXamJn&tlOD m Chemiittryo on. thOi 22nd 

October 1875, Bnd 1st, Aprd 1876, at 11 o'clock , 
E.amlDatlon .n Mothematles and Natural Ii'luloscpy, on 

25th, 26th, and 27th October 1815, and 10th. 11th, and 
12th Aprd 1876. 

SBCOND B.S.. 1P ENGINBBRING. 
ExamlDatlon .n EnglDeerlDg and DraWIng WIll take place 

on lI2nd and23rd October 1875, and 1st and 3rdAprdl876> 
In Mathem.iDea appbed to Mecharuoa, on 27th October 

1816, &nd ~2th Ap~n87~, " : ' 
Section C.-Puhll. Health. , 

Th. Examinations wt1l takejlace on tb. 22nd and 23rd 
October 1875, and lot and 3r Aprd 1876, at 12 o'clock 
eaohday. , 

So.I._ D. and E. 

D Se. m MBNTAL SCIBNCB and PlIILOLOGY. 

Monday, November lot, 1875, and followtpg d,,)'S, .;, 
well .. Thuraday, 13th Aprd 1876, anw followlDg days, at 
9 o'clock &)11, ..... fIx.d for tb.E",ammatlons of CandIdate. 
for the Degree of Doctor ID Mental SCIence and. of Doctor 
.n Phdology 

Cand.dates muat pr ... nt th ... Th .... at le88t on. month 
before the dat. of the Exanunatlon, ; 

Il.-NoN-l'RoJ'ESSORIAL EXAMINEBS in the F.CULTr Seopara,4Io 
of MEDICINE In the UlIIVElI8lTY of EDINBURGH. 

Royal CommisSIOn on SOlOntific In.tructJon 
and the Advancement of Smence, 

6, Old, Palac. Yard. LJ>ndon, S. W , 
SIR. March 23, 187li. 

1 AM d,rected by thtl Duk. of Devonsiure, the CbaJr
man of tlus Comm1881on, to .tate that the Commlss.on .. s 

:;.!~:.o: ~1:nN:~~::~!:':1 E~".:'~~!:'~·~n d:;: u~~ 
verm.ty of EdlDhurgh, and to ask If you can favour tho 
Comm.s"on WIth any further mformatlon on the subject. 

I have, & .. 
Professor Turner, 

Umveralty of Edmhurgh. 
J. NORMAN LOCltYBB" 

s.cretooy 

Univers.ty of EdInburgh, 
SIR,' March 25th, 1875 

IN reply to your letter of the 23rd lOst., 10 wh.ch 
you aak for further mformat.on relatlv. to the Non-Pro
fe.sonal ExamlDera In tlus UPlvers.ty, I beg to enclo .. 
lome docum.nts wluch Wlil, I tiunk, furrush tb. Duk. of 
Devon.h... and the Royal ComDlls •• on on Sc.eDttlic ~1I
stru.t,on WIth the .mormatlon requtred. 

A, gtves the term. of th. Resolution of the UDlv.rait, 
Court to mer .... the number of Non-Profeosonal Exonu. 
Del'S from three "to not fewer than seven persona spemall, 
" qualified to .xanun. 10 the subjects oithe MedlCltl Exam1,
" natloDs.'" 

B, gtvea the Regulation" adopted by the Court relatIve to 
~cea~E~=:~.of .u.tably quahfted p .... ns to 1IU the 

In comonDlty WIth these Regulatlona the Exam.n.rahlps 
w ... advertlaea 10 the newapapers, and lD the month of 
January of the ,P .... nt year the U DlVa'Blty Court .e1ected 
from a long list of candldat .. twelv. Non-Professonal 
Exammera, ope for each of the subJecta embraced in the 
aerJes of exammatlonl ' , 

Th. nam .. of the gentl.man selected, and th. snbjecfs' 
they ..... appo.nted to examm. on, ..... gtven m C. 
, The Bow of Exammers of Canwdates for our Degreea 

in Med.cm. and Surgery nOW IlOn ... ta of twenty-four 
peraon., twelve professora and twelve not profeaaors Each 
....dldate, therefore, Wlil b. ezammed .n each subject of 
exanunatlon by two exammera epemally quabfied for the 
p1U'pOIe,-a professor and a Don-profeasor. l I 

- Should any further mformation on th .. matter b. domed 
by the Duke of Devonsiure I .holl he happy to snppl:r it 

I may take thl8 opportunity of snol08IDg for tbe .nfor. 
mamou of the CommIB810n an extract [D) from ,the 
Mmutes of the UPI_ty Court of date 10th Jnn. 1874, • 
helDg a ReaoIutloa to ad,d .. DepartlPent of Pubbo Health 
to th. D.pertmentll m wlucl> Degreea u> Smen ... may b. 
obtatned. m tiu. U, ........ ty. Tho iIrat _Iton for 
thl8 Degree waa h.ld ... October iaat. " , 

It II beireved thet the _tuuon of thia Degree by the 
UDlYert1Ity wt1l IIIP" an upportant pubho waul. .' 

, " lhavo.a.... ' 
, ,'WlII. TuBl ...... 

l. NOI'lIWI Lockyer, ~ 
H 



ALT.JIA'I'lOW 0" 'htUIl ..... " .. 1'1I'CIVt_ "B>r1I1l AP
POINTIIIIM' or "DDlTlOKAL (NoK·Pao .. 1I8o .... LI 

t BSAIKllfBR8lbf M~~I~~B~~) ; !. ( 1 )..... i 

Extract from the Mmutes of the U.uveralty Collrt,of the 
Umvemty of Edmburgb, of date 6th July 1874. hemg 
..... IUtlOD adoptlDg ill_tiona"" QI'dinIltl .. No. B. Echn· 
b.ugh No. 3,. .... d Ordman ... No.. 23, lEchnburglL No;. 6. 
prondmg for the appomtDml., of ... "htlonat Non-PJo, 
leaoonaI Enmm_ /A'M~_IDd.,~ RSWafilonl 
!elatl"" thereto. , \ " .,' I l' , 

.. The UDlvemty Court of tho Umvers.ty of Echnh.ugb, 
oona.dermg that It 18 't'l ....... bl€that ·the nUmber of personl 
Ivilo may hi appomWi to aot .... mochcal examillero for 
tn"OdQatll>n Ul uiedunJlo m the Um ...... ty, •• n add1tlOb.to the 
l'rofeuor. of tho Faculty of M.dIom ..... proVldei in 0.. 
dInanoo No.8, Edmburj!h ),'9:0. 3, of tho Commi8Bloners 
appemtell for tho purpo ... \If 'the Umvemtl .. (Scotland) 
Aot. 18Jil1, shquJd '1>& mcreaaodru! prder tbat s~ ,persona 
mal In future 'b. "lIPomted Wlth a view to their OPI!CUll 
qu&WIoatl ... "!IlIam,'" 111 <me dr hro bf' the aubjeclllof tbe 
Exammatto1'l'8 for Gta1iuatIon 'in MediOinl' on ... hlclt thet 
II1BY _peoh",,11 b. "ppoDmd"l ill> lIlIamill." ""tber t'lrart 
",th .. "'.w'to·tb6D',quah6cat\onto ........ nio.lllJUcluob/eotll 
genera1ly,-resolve " , t, I ! " 

·"Tbatthe foll.....mg liltel'8tlorlllhall b'e'blBde'8li th8 .... d 
OrdInance: . t' 1ft f""· t 11\ 1hl' , I tr", 

"'S"CTION Qumto ofOzdmaDce No. 8.Edmbur:9ANo. 3, 
-to h. delet.d, arul tke /oZlowtng to b. aub.t_.tl tkerifOl' • 

, .' .. ~&"OTldN ,QuIIIto.....Tlmt'from .... 4 aWtb .. F~ 
of ~anUll£1.U1'tb. :year,~jllbuodl'Qd ...,a, ... _,.five, 
tbe MedIcal ExlU,DUlers for all Candidateo for GradU&tlon 
itt Med •• me' "". the .... <f 'l1n!Ve'rsltr .hall be the Professora 
10 the 'FacuJty of Medicine iIIlehild, snll In add.tlon not 
fewer than _11 p_ sp_lIy <tU&b6ed In th. maonqr 
heroill'after delCl'lbed to exa.unne .~ the oubJeot, of ~& 
MedmaY EXlIullnatlons ' 'Snch plrlonM $ha11 be .ppomted 
""nually'by tho U_ersity CourfI, und""~u." ~bODl 
as may be lamed byib.e _d -COart&dnl 'tul.e til time: lind 

'.haU be eUglble for .. -electiofl Ntl8uclI »0> ..... hall hold 
tho office of Examhlor '" 1110re fhall two of .ucb 8ubJeotsl(t 
the 80me tune; two or mora of them sbaJI """ ex_oil 
the 80100 80bJect, 'illa "'"'" lof tbem shall be .pemally 
'1ulllrlled' ,n till. aubJeot· or 8ubjo"'" <TtJ .. Inch b •• hall be 
appomted ta ex"mine Such persona .lnIll b. selected from 
amoog the members of the three fol101Vlog bod.es, namely, 
the ROyal Colloge of PhY81Cl8.D8 of Edinburgh, the Ro;YM 
College ot So Edmbnrgh, and ib. Faculty of 
l'hys.cums and nB of GlasgojV, or .ball b. persona 
otlienroe,run" q fh. judgment of th~ Umverslty 
Court .. , Each 9£ auch p .. ~one : shall receIVe "fee of F.fty 
pouna. 'for eac1i year. to. eac\ 'I"~J~.9"J wJuch J1~ ehaIl ~ 
appomted to aetas exanuner w 111" It I 1.1' 

" And further conSldmng 'libat; 9.Y tne ... d IIlteratlon of 
Ordmanoo No.,S, ,Edmburgh ~o. 3, Instead of thr .. ad
chtlonal ExaDUner •• n MedIClDe~ , ea<;h reco.mng '" sum of 
One hnndred pounds pi2 annom, paJd flo!". .monop voteil 
by Parhament for tlie purpo... under the p>0r'8lon~ of 
Sectlon XLII, of Orchoan"" No. 23. Edmburgh Nq. fi, of 
the sa,d Univemties Co1DD;1lS9100er&, there willm future De 
in tb. Univemty not fewer than seven additlonal E~ 
In Me<\lCIDe ,epocuilly, qnaldled In ih~, subjects ~f the 
~edlcal Exa.unDatlons 111 the "manner .bove set fo,rth~ 
that th .. e l!1lhJects are at presen~ tb.trteeD m number. that 
each of such Rxammers Wln recelVe a foo of FJfty pounds 
for each year for eacb subject on which h. sbalIbe appointed 
to ..... mine. and, consequeotly, that it IS n~ that the 
... d tbrep <IUlD8 of OD~ }1undred pounds each, pAld from 
moneys vqted ,T>:!"l'arh&111ent fpr the purpose, should 10 
future be d}vidOd.)nto IIlX Ii11ID8 ot..'Fl1f¥. :pounds each, and 
that proviawn should. be made for .an .adllioDaI annual sum 
~orl'ayment of the ~nderof the SBldf ... 9f.J'~»onnds 
~. the Umverm'J Courtlv.rDhe:l!:"0l"'~JI "the" ~. 

,"That !;he fo~owmg a1terstlC"" ~,1I9,DlaIIe... B81Jl 
brdinanoe No. 23, E~~1U6'll.i4.~"of thq ~P"'f 
~CQ~ISlO~~rl. .,- il,""I' lr.,~J I 

"~S!o"",oK,XLIt. of O.~ No. ~. J!.dnIbugh 
]to. 5, •• /H> doldetl. 11"4 ,t~1~ I'g 18< ..,!1Im 
,lterf!fOl':--+ I j) 1','1 (.0: ,J I~ '! " J'~ ,(J}1jilU 

'M EAt:-Tblo 1111111 of F~ JlOU11IIoI >p&,..M. te iIlB ad-
1btlonal iEJammenr lIZ Med1oin8 jD wspect.ef, ..,. til tim 
mbJeoU ,.,..,OrIUOh Ihof "",y.be "'Ppolua.i,ar -... bJr' 
~e Umvamj;yConrt, Bl:terms of Sect1en Quinto of 0.-. 
dInanoo No S, EdInbmglr No. >3,> .. oIImed b.r a-1ut1on 
.of tile .un-V ClondI ,., data Utb ,1w,,1874/,!shaD hi 
paul as follo ........ Tbelllddrtooual ~ tnI'~, 
Pbymology, Practl .. ofJofednmlo;Snrgery.Chmoal MedJcme, 
and CIJmcIIl. S~, iobalI be pa1d ont til ""'''''l''' ~ be 
wied by ~ for tile I\I2P"8IIl 8IId tbe-.ddWOnal 

I' 

kamimJri .... ' .... 1)\btt ~bj,""" 01 the Modlaoi 8lt11111lQo 
RoDS iobalI be pa1d from the Gmera4 Umvemty Fund'" • 

Extracted by 
J. CHRISTISON. W.S., 

E.dmbnrgh, 8th JnIJ 1874. Sooret.ary. 
The a1terr.RGDI of OrdJnan .... NOI. 8 .... d 23. contamed 

In the above :t:- MlDule, recOlvod the con..,.' of tb • 
Chancellor of the UD'V .... ty on 20th July 18741 and ware 
appro~ by Jier MajOlty by Ord.. In Counw dated 6111 
A:1lgUII$ l~i'4~ , , , 

, " B. 
ll.BoIIL .. TIOHB,R" .... TJV. to Itl. Al'POINTII,U'" 01 Nolt. 

PROPB880BIAL EXAMI!(IUUJ IQ M.ore."a. 
• :l!:rlmot *"111 the Mlnntes of the U niVCl'OIty' Conrt of tbe 
UnlVaraitytJi' EdlDburgb. of date 9tb N ....... bO! 1874, tJemlf 
i'egulabODl fo~ the appomtmont of tbe Non.Pror ..... Ma.l 
Examm .... In medicine 111' the Unl"8!S1ty. adop1ood by the 
Con~ under tbell_ ;,onl'enlld on tbem by an a1t1!nltlon 
of Ordlnanb<! jq ... 8,' EdInbUrgh No 3, approved by Her 
Majesty byQrd6l' '" CounOll on 6th August 1874. 
'Th.lJmY~ Court ooo81d,,"oll. that by SectlOD Qwnte 

of Ordman .. No. S, Edmb.ugh ;<10. 3.01 the Scott1lh 
Umver.,b .. Commi ... on ... , 1858, &I sltered by the Court 
byll........:tutlOD of date 6tb July 1874 ... b,ch receiVed tha 
approval of Her MaJesty m Counnil 011 6tb Augoot 1874. 
the Conot ... 0IDpGWm!i\ hom omd aI'Ie. lot Janu...,. IB76 
1IlJDuaIly tc)lappom* IIddItlonal""ammerll sp ... ally qualiW 
III I the ""bj1!Dill of ..... nnnatloD for RftliIiU&tlon m medICme, 
_der noll l'Og11lat1oo1 ... they ID"f from tune to tbruo I8IIU1I 
~g m_ noe provuled tor '11 the ..00 <hdInanoe or , 
..z_"" tb .... f, ilIld further"OODlldmnlJ tba/l It 11 a4-
"""able that'tb. pemlns.o ap)JOlDted .bould.11Dder .. dmm>v 
.....,l1I1J8toil ..... lbold <lIIi .. """ ,. 4b:&d 1m1ll of y ..... 1 ana 
that otber matters ':telat_ to the 8JIPOIDtment of loch pal
.. """ .hwId W1bada ih. II11hJld of fo.111III lIj!uIation.-
alesolve~J.olo"oo I 1 l' ! "t 

I "1. Thateachp .... napJlainted nndertbe IlLld Ordm.""" 
.. altered,to' 0l0mll11l"'" any...e'the aubJ_,equml"1or 
~n m mlldIClDe, may, W ... ordmary OtrCllUDltft""'. 
3;e .... ppomted anuu.U'y fOJ iWe conseontl"" J08lfI bot not 
mOW! _l'Jondod always, tit'" on tbe first '0_,0". the 
p8"""" appomted to exammo on th ..... <If lb. IObj_ of 
"""""Dabon may b ....... ppomted annuallr thereto fur three "'_8, th ..... Pl'omted te ""amme Oll two of .... h.ub]eotll 
may be -..ppoiDled lItlDuaIly thereto for timr .,-., th.,.. 
appo1Oted to exatolDe on three of Incb subJ_ O1oy be 
N-appomtA!d annually thereto for five Y"'InII tb... ap. 
P010ted to exammo OR two of such BubJ_ may be .... 
"ppomtedaanua!ly tbereto for IlX J""l'11 .... d thMeappo.oted 
to e¥8mll10 <J11 tb.... of meb 10bJects 1M1 b ..... appOUlted 
&mualll' tljereto fOIl seven y ...... 

f! 2. It !!ball be eomp_t for tha Court, under ~ 
<C1J'CUDlStance, to ... appomt any"....,.. to enmrne 00 any 
'BUbJeot «r enbjectl', .mmed1ate11 aI'Ier b. b.. acted at 
ilzamm .. thereon for five GODS_ve yeara, for au.h furtber 
_ o'yean .. the <Court may determine. 

"3. No person .beIl be appointed to oumille on. two 
.tUbJ8C1:8 .. moh .... m the _. ihnoion til the exomlDatioD. 
fin gradnatloD m medunn. 

"4. Persona ..... dent in Ediniurgh lball Dot b. erpected 
to giVB m teatlmomall'''' Bt/pJymg for onch appolntlDeDtI. 
"n tha ...... of peroouj _dOni el8ewhere, wIw may give 10 
.teetnnomaIa, not mare than fbnr teBtlmonWe lball be /PVOI1 
m loz 'each 8Dbjecl of ~ for eppom_ to 
wh.ch apphoatloD 11 made. • , 
.. "1i.,Al\''''''''''''''' IIIIaIl-w 3dnrfilard 1ft "",b _ 
1J'IIIe08 .. d. modws\JounaIo ..... Court may dueotI, not 
lso8 then one month before the date at wbreh .uCh.......,... 
_ to be filled np." , f ' 
I. t' I,,, I Eztraotedby , 

J. taBIBTlBoN, W~8.., 
. ~ofEdmburgh. 1!ecJeIory. 
" ,,1.Oth.Nnvem.ber 1874< "" 
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• ChmoiU Sw'tfrry.'+3., JllDlei l>1maindM, 'MlD.yf_lIIolf 'AOf ,Bachelor' r.f' ScJni:el<Dl. '1Ihe 'jJi)~b; ,.;; -PaIlIiG 
SUl'geon to thO! Ro~l Infirmary, .ndJ,.jlnt.u"'I"0jlCluuoal" ,~fll,~,b.88ioll,o ... s:" ,'P,< "",. 'I~ Sur ery,Edmbnrg1L .... " ,,,. >-.,rlj I 1~-.J-~,,~ ".t~ ".,~... 0:.0. L ,J,~ ( • ~ ~ '"J 1o!l '~ 

~,th poweroi annual te-appaintment ily-the!Comt for' I '" ,.",,' ,. FoIrBT EXAMINATION. 
Four years. ~ (,'f I' I 1 f".. I~ '1 : • \ ,0) 1. ChemIStry ,. " 
, Botanll-4 "Hugh,' CleghOrn, M.l>-,;.,Stl'/'Irlhy", Sf:; "~J" lIAnalys1S Of,~ DeteDlJon'of GaseQllS EDJ!Ul&tioDS 
Andrews, ll:xaminer 11\ Botany to"tiu; 1mb. PiI\ce fo~ th,\." '. >' 1 ""d other ImpUl'Itles 1Q the AtDio.ph ..... , • , , 
Forestry aj?pomtJnents, and formerI1"Prof",sor~Jjotany 1'1'>1'" ,~M,of,Wa:ters fo~ DomestJ~,Vs .. and 'D~. 
~nd Materm Medica, and Botsrust to \jo_ment~adras't I'" L lI11I)ati~". 0' th~ Nature and ADloun~ pf thOl!' 
'''Med<calltlNaprudd!cel-6 "DaVIa Ferrier, M JY, Pro-' ., , , Mmera1and Orgamc Constituents " " 

fessor of Fonm81C MedlclUe, Kmg'o College, London , DetectlQll, Chemlcill "nd MI""'BCOPU,al, 'Of Ad11ltera<
, ,With P"""'" of. IH111uaJ ""'ppointJnent,b.1"tli&Go'lll'tl f~,j , .' r< r' j tio".' in, l\rtJ.cle8'''of Food' and DmIII:, 'anii'm 
i'lftyeEL1'8l./.l 1,,'1)/..:., j"i>.lt~) .. {l iU'll lCU .!!,lrltliJ..l.1 {luJ't';'I)NgsJtu .. duiL I 'l.!, U\ L[ \.\ II n 

CkemtJJtry,~ JameB Dewar, FRS E, Jackaoltum .P.rO"", "l -AI ~eaI{ ~nfmll1ndmg' et 'ldl1jl!;l,twe< '8_ 
fessor~~~:\! of'C&mb~e~/ltft,')I'",~~·;()j~)''''''''Y111->t''lJlytMullz.B''''''_ 'llJ '1<,' >! ,V,t,(Jt III 1 

Pracnce of 7 l nyoe Duc}twortq, MdJ."dAt"'vI; IAYsio"9r' Iii' :JluilAW! ~_'.J i;;'J /J~)t'J of 1,,,,, 1 Jd Hf, J.l 

.. otant Phys"nan Barthylomew , !f:o~p,w., 1<>'1 on Hl'drouhco and Hydrostatico. m referen'j;. tu Water 
Natural HIStory. -8 'Wm,.C, Mcll1tosll, M D" Munbly, Supply, DraJUage, and S.werag. J Inq, ,'rl'I " ! 

Author.of 'VIIrIblle1&nil_n1l''Pl'IglDal work. on Natural l'neum&tlOEW'm ~<llen"",t(I :IiI!'lW'ing a,D!i Venti. 
HIstmy'. u ~ l&tJ.on. Jo J - \. • 

W,th power of &nnuol ..... ppomtJnent b)' tha,Couot f.,. -'------.t\reteoroIOgy, and methods oi"lIl&kmg Meteorologtcal 

S',p!:h:i~""111 Jo.epl:! 'FI:lMyn\l1)i:Bl'B'~' W!!liJt.!nfi:0 :.I ",b 01 LOII_atlo!!.",," t-' J H'",f",:I
Pla
, .. ", hlv1... 'T, 

Ph d ,- D -~to' f M b d A.~t& .fIIdllJ1)'i;}o M.ensuratIon, m ret"erence to 'tne us ana ~ectloiUJ 
yo,clBn to, an ... to emo=,,~ r 0 or'......... JIll' of PublIc and PrIvate Bmldmg. Mm.s Wat ..... 

at St. Thomao's HOSPItal, London, • .."" d S " 
Mat....., Medsca -10. ThomasR Fraser,MiD\I~'S EW a", JU.,Jll'Jf:!' ........ an eWerB. 

-MedIcal OIli<leJo..ol-He&ltIr,MitH:J~, formerlyfrecturer --3. S"",IfM'lt - -
on Md atena MedIca, E'\.'1bUl'gh'dand E'I'RimnI e~ on, .Mater1~ !, 1, ~~o le~", qf P4. leadLmg Sanlt~ Acts of P ..... 
Me 10& In th. UnlverSlIiJ'i of Lon 011. I '"!' Y '.lI!Wu" "'il enlljoj j I l~ In ,re. , I t I ' jf , 

W,th power of &nnual re-a)lp.lntinent byih~ CotirtfoJi 4 Vital Staf:l8tlcIJ" I,,, I 
- -Sevenyeare._---, -- - --- -------------------~owleilgiOt-B1:ii.ti. -m~aiIs rmd data In'" 

Surgery -II. Jam •• Dunomure, M D, (S""'81>",,,,),,"" " ~t"H.· -rerence to POE,.ulatlon, BJrths Mamog.. and 
CI,,, ... I Mem .. ".-=I1t-J)- R- Haldane, M.D ,-Ueturer - -Djths.-- -- '- --'-'=- ,-

on Practloe of Pb1B10 and! on CIYI"ca1 MediCIne, EdmbUl'ghi I, • l" ,\, ...l 'I. ,s ,I ' 

""l'hys\c"""tuU..,ao,a11Infirmary,~dmb11fgh,anIIMem~ " ., C~l'i" Sltc6ll<b ~AlMIIIA"_. i "'J I" 'I' ,'I I L' q/ the ,Ge""1I!ll,,MeIhqal Clouncll. I ' 1" til T- , . , " 
I PhvSI(JWgu ~Ia. :Arth\ll' Ganlgee, M D ,F It S9 L & E , ,u.e "'... , "'. 
Profes."" oM, PractJcol ,Physlologt m-ih. Owens College, 0, NatUl'e, and iPropagatton o~ EpldOlIllc &nd 

, ,Maucheat .. !, II1,,1i Exalnmer' lin ,FOI1mslni Medleme to the C ta.gIOUS DlSeasj,a 1 
ttl'DlV8l'BltyiO' Lond-on."''l ),1"\- 11 (it "'! I PrevenmonofCoDidonand Inf'ecttpn 
1 , , , 'Jl CUlIrBTfSON,' ;, "I, "',,' I ,EndEJruC D,S ... es, d the Geographjcal cbstnbutton 

, ,""" Secretary to! EdinbUrgh 'UniverSIty Cour/l, of D,s ... e. I 
_ ~ 1 tL j ) 1 \ 71~.1 jBtlnu~bN(1US1'fIa4es~' '1r L h(l} rA _ ." 

1 D I Ov""",owdlDg 
" ,n i '""J I ' ' • IIBPlZf0tres"Jbdlhlh pathologtcal cb,anges\ .. ;, ,,)1 

EXTRACT PRO"''''t'jJl M,NUTES 0 .. THE 'UNlVlIIRBlri ' I 
',,, Co"m< 0" 'lYA'l'B 10TH JUNlII 1874~ BIDING RBSOLU>- 2. P'aoHca S ... >lan07l ~ , 

_ TION ':nllING X DIlPARTl\IBNT 0 .. PUBLICI H"ALTH u , :J?uttllS of" Hcalth fticer In ~ere'l"" ~,-
, '1 'TO 1'K1I Dl!:P~]tT.BNT9 1'N WHICH DBGRBBB or iJ II W~ter sup;r¥- () (J v ! -.1 1 .101 .) • ) 

" SCI1!'NCm MAY II" \OBTAINBn IN 'IlHID UNIVBRSITY InitaJubnouBOw ngs and PublIb BU1lwllgot. 
, , 0 .. "nINDUR I I Rt!moval.nd cbsp sal of Se~ lind other Refuse 

,,', ,"",. G~tl' 'j j j I'll II': \l.nIlImPlInt.d •• "e 1"",,/ , , 
, ,I U'h. UIl._trCemt of tbe Uni ... B ty of Edmburgbi, !etenes Yh "" 
" conSIdering tho groot de",and wluch now b,,,sts for Medlcoa. N .anceo from nnfactol'les et(: 
, Office .. e£ Health, ~nd \ the nnportance'to tha publIc of B or InsuffiCI;j.n sU~bes of Fdod 

80me m8&DO of asCOl'tlumng that membe.o of tbe medIcal 0 t"'eak, n' '7. 0'" se~·· I 
profe."on have 8pBellll\Y stodJ.a the .ubJect of Pubhc' I :1 Q Q' ... ti l'1!1J" .,. I "",,"' .j.'! ,,, J" 

1! 'Health, and. be.Virigl a&fiUlred by Sect)on xu. 2, of the" D~::r:ct!:is and:ti;:p4~~~~J fI ~ .YH nlel':,l 

:," UnlverBlties l'Sootl",,;d) ot, 1858, held due communIcation c~struetlon of ~_anJ!l1t-.w,d mporary Has. 
, qll the matte.; WIth.' th Sonatas AcadOll1lCUS, and """'" ltals I _",,' u v " 
. mumcat.d It tp tlw /1e Counml of the UOIVerBlty for ' -, l 

'" thetr cOllold_tion at theU' meetlllg of 21~ Apl'1lj last,187-., " ,;VIlJ~ B l'Io'!! of Sm~~n't~ P¥P'l'1"ll"'lt pf-PublI. , 
Resolve - 1 , Hcalth mar, after thei"e:e "Qr_ one 1T0fJ.~' prqcee<j: t'o ,the 

I, That a Departlnenti of Pubhc Hcalth o!tall b. add.a Degrse of l)octor ID the s ,D~arj;lI¥'n on P1"dUClng 
to tho Departlnent8 m FhlCh Degrses III SClonce mayat o",dence 3t th.,. have ... ,,engaged 1U PractJcaI Sanl. 
present be obtained ID tile Umvel'lllty at fdlnhUl'gh. f tanon 8mc thoy took th4, ... d' l:i..,. of Bachelor of 

II. Canrudat.. for Graduation ID SClenca m tha D.. Stuence, an on p ... entlDg II. ~ia lln s • subJect m tha 
partlnenl of ~bbQ Healt\>. muaq b. ~raduates ~n MedICIne Depamnen of PublIc Health Evory snob trboOl.''lI1Dot ' 

, 'of .. Bntloh. UlIivOlS\W 'at of ~uch 110retgl' 0" ColoniBl' 1>'1 Cl!rOif!ed bylth~'Oand1da~'to''''''''' been oompt>Ii.d by 
UmverSlb .... may be' apeclally recogmzed by \h. "lJDl.' 'hUnself, '",u1'_ be'hiI'l"'"vll<l of'by the Ex.mID ..... 
v.nuty Court IX The rees for the ... d Degrses lU Selence in the 

I1f. CandIdates who have Dot' p ... ed an.. Ann .... Med.cq,r D.,\'~~'1~ :2~~" Hcalth .hall be,-
In the Uruverolty of Edu:burgh must bofore p ... lIntmg It "'For illi< ftIlst 'Exanunatlon for the Degree 
thODllelves for exanunatton, have atteoded AS matnculated 'of Bacheter' • ., " L5 B 0 
Students m the UmverBlty at least two-GoUl'Ses of motruc- For tho second Examination for the Degree 
tlon, Smentlllc "" ProfesSlonol. hcanng< on the SubJeeto qt - ,,"" ,"' of'Buche1or. • • B B 0 
the ExmunatJon8. Fo~ theJ>e~ of DQIltor • 6 5 0 

lV. There .ball be two ExanunatloJ¥l lor the De. or ' ., r, • '" , 
, '1lachelor of SClen"" in the Departlnent of Pubh. H9Ith,' , J. ,.1, LI5 '15 0 

Oandldates who have pasoed the Ftrst Examma.tJon m.'1 "E~ bY..'·, ' 
" proceed to the Second after &n Ule1'V1l1 of live month.. '" , ,;f, PSRIBTI$ON. W S , 
, ,,' V. Canrudates must produce BVldence th.1;,lI1ther durmg '" " .. ", .. " , p S...etary. 
t~ M.dJoe.I StudJoo, or luhsequently, thor have attended ..-Edtnbmgh.1.9tb JMe 1814 • 
.. OOUl8e of lectures m JWmoh mstructJ.on was gtvenr on ! ]..r '".I I n Wi I ,i .1 f~ 1<" , J , , 

Publto Heal.th, and that th'" h .. ..., atu<hed AnolytJ ... I Bcltnburg1t, """~6!A; UI74 ..... )."I'pJoV& of tha,ReguIa-
Cbemlstry practically for three lUonth. WIth ~ ~.ed ilona, ""ntaIDed U1 ,~foregOlnll Extract Mmute, and • 
te&cher ' aanetlon the aame m terma of ~ \!n,VOZBlttea (,SeQ1;\and) 

VI The ExammatlODO shall be WI'ltten, oral, and I"""" Act, 1858, 8_on m. 2. " '" 
facal, &nd shall be' conducted by UmveroJty Exammers ' , > JoaN INOLIS, 
ooleated by the UruveroJty Court. ChaneeIlor of the UOlveroJty. 

VIL The Subjeeto of the EnmtnatJon. for the Degree ~ I 
H2 



BOT AL COllUUBSION Olf .somBTlJ'lO IN8TBl1DnON, liTo.: 

!!eo _eo m-STfTDEIIT of the totalllaloI.1lJ(ENT8.of the l'BoFBSSOBS and AssISTANTS in the UIflVDSl'l'Y 
OF EDINBURGH; a.nd ScHlID11I.E of LBCT01IJIlS a.nd LuOIU.TOBY INSTRUCTION. 

ROyal ComllUSlllon On Scientidc Instruction &JUI the Advancement of Science 
Sm, • 6, Old Palacli Yard, London, S. W., May 8 1st 1876. I 

I All directed IlY the Duke of De_lure; tloe Chal1'lll&ll of tlus Commtstnon, to inform yon that the 
Comlllll!8loners WIth a v.ew of making their Report on the Umversities of Scotland aa complete aa poaeible 
and, ae far ae may be, similar in the character of the itlformatlon it affords, to the Beport aIreedy issued on the 
Engltsh Colleges, are deBIrDllS of inclndmg a Statement of the Total Emolnmente of the Professors and 
Ass.8tante in the V&rlOua Faeulties. 

W,th tJus 'View, the accompanying Schedules have been awn up, and I am to aok you to be 110 good 88 to 
further the Inqwries entrusted to the CommisSIon by affording the required informabon m aa oomplete a fum 
as pos81ble, together WIth any remarks you may be pleased to make. 

1 am to add, that ae the Report is bOW n .... ly ready for presentataon to Her MtVest7i the Comml .. loners 
would be glad to receive the Schedules at 1\8 earlla date 118 practle&ble. ' 

1 have the hOpODr to be, &0., 
The p.inClpal of J No.\UWr Looxm, 

The UnIversity of Edinburgh. • &ereI"'1/. 

[The following Returns have been forwarded to the Royal Commisaionera by the Principal of the University _ 
of Edmbnrgh. J 

I.-SOHEDUI.E OF PAYMENTS 

I' 
!ctulIIPeeo 

, 
Number., Tot&! of A~8~""dl Cbalr. - received in Bmo111DlOll,", Aalatan ..... of tan .. JllnW&a. 18'16-'/6. -- ..d»om_ 

lI~AO_TY O. Alh' •• 

.£ ,. d. .£ .. Ii. & •• d • 

& I 1. H1nl&tnTY (OB 1147 0 0 .900 Il 0 1,158 0 0 • 100 III addiliOll to the Eudowm ... C 
LATIK . , IDd 01 ... f_ (whlob .Oft 

abo •• tb. avl!l'Bgll !lUIlr"'), 
a IIDall addibOll II IDada to the tota1 a! emulu. 

, ineIlte. by the Ie.- far one or two a.amiDstiOD •• 
Mr a .. lIfanl ..... 1_ ..... 8Ol. to 1001. ... ~ 

..... Ibe Ieee a! two 8_ 01 ..... taugbl II)' 

2. G""BIt Abou12801. AboatS401. .Aboull,0701. 1 
hun'darlog the SlIIIIJller II_OIL . 100 -

8 MA~"" .... .".OI, .198 6 8 846 as 6 1,044 • • 1 100 There la about 44L of,~ e" to be dedaA!te4; 
vms Ibe cIeu -:l 

IDen" II 1 ,0001. 
\l. LoGJo A!lb MD· 806 0 0 .70 /) II 776 0 0 1, 40 B ••• lD SosIlOD 1874-75 •• 

TA.PBYU(lBI Ih ..... enl average. Sdpelld 
of 88liltant not IWIlC!lUCoJ 

G. Moa.u. l'HlLO- 822 .. • 40914 0 181 18 4 I 40 The claM of _Ion 187 
SOl'BT. WIll COImderablr higher ill . Ilamben thaa ""1 prevloul 

claM cIurmg m1 term • 
oflIee. 

6 NATUB.lL Pm- l02 " 4 668 IT 0 '9M I 4 # 200 The lIutet EndDwmOllI la,. 
LOSOl'lIlr. .. nth about 86/ the dIopOl8l of che Unl ... 

from the re- 8i.,. Court, ",b,ob bu beI!U 
.,.,,1 bequoot 

:, ': r"'Clple of ~; ofSttD JIb. 
pot'Iion .. t:= la lMg .. tor 

,. hTomd Alm AbouU701.;of &70 0 0 840 iI 0 I 40 -EWGL18H Lt· wlnob 2001. 
-.rlIaA!'DlUI< 

_ l'ubllb 

Money, and 
aboul70L_ 
BlUterllequest. 

iI. h.lorJCA.J, AsI"BOIlfOHr .. 
W.th regard to tlus Cha1r, the l'rlneJpal a! the trniverSl.,., Il a ~ dated ard lalf 1875, ... .,. .-1' J tab II upon mr .. 11 t<! 

[ make the CoUowmg Betum far the,VIwra! p,,,,,ttcol As"'""""" (DO Betum homS been funwohe4 bJ the preoen. ProtO,oor 01 
tlus lU\oJect) -

if. Jtndowmenu , 
l'arbamentary Vole • • - £800 
8 .. D ... d lIuter'allequeot (aboal) .. III 
F ... 

Total emol_ ("'Y). • £820 , 
.. Lectares WUlfet. 0_ SurmneJ",o, 

U The l'rof .... r II aI .. AatJollomer Royal (for ScotIandj. and reeeiv .. , in thai capoeily, 1001 per _ addrtwaaJ 10 h" 
r. ...... salary, by a _to P ... bamen1ar7 Vole. H. stat .. _ "'" 00_ lit the Oboerva&0r7 00 !lOt admit of h. 81YUJg 
regular Counreo a! I.ectureo lD the Umv ..... ty He o!fen to Gd .... aM ",.ut iaeh MatrIcalated IItndeulo .. mar applr to 
h11U .... th a ~_ to __ mPncbeaI Aotronomy (see "'" S_ m ~" u.."".., Cd/erularCor 1875-76, p. 76). 
Tbe-<Jhair however .... foandecl npresaIy wrtb aD edn_ object m ...... and the Un ..... .,. Court hove 'llely hod 
good deal ;" ~ Wrth l'rof_ Ptaslll Smyth, .... the _lnbt7 of "'" -S the iDtawouo a! tho 1iD1aII 
Founder of "'" Ch .... by g>YUJg Iwmuecum m l'lIleIIeal ~m1· Sboald your CmamiIIwn ...... ftorcher lDf...-oa l 
tlus 81IbJoct, I mould lie hsppJ' to __ II "] , 

t. AOBICDLTulDl - \2 10 0 120 '0 11<' 488., 0 NOlI8 li/""" JI-. 
...... RuaoL 31 10 0 _.0..... ::: ~ ~ I 

18 0 0 II 

888 0 oli>aIl. 

I 

I 



OhAlt. 

10 'MOSIe. 

'. I 

~ ') I I 

11. SA1f8&nlT AJ(D 
COKl"A1U.TIVD 
PmLOLOGY. 

12. EWQD'BBlUlCG 
(CIvn. AJfD 
'MBOHAKICAL). 

APl'El!IDIX TO BEVENTH REPORT, 

Actnal~~ 
JOCeived in 

1876-'/1. 

.e • d. I .e. d. 
(ReId Fund ) 47 5 0 

For A.SlliaD08i Instrmnentl, 
, 'Mu .. _ LIbrary. &0. of 

Cia •• room, 800/ 
For Auuual Beld C0mmemo

ration Concert, 8001 
I Salary of Profelsor, 4201-

A100 from Baxter Fuud, an 
) ,tem or (avarage) m. 10. 

.. 
lIotBl I N'U1llber of ~ ~~. I· .. 

I B.molumenH' ~ 

jj ~ d~ ~ , 
484 15 ,0 1 (Organ) 

, 1 (Pumoforte), 
/ '. \ (Jawtor CDS- 'I 

los, &c.. of 
Clus rOQm) 

Total,3. 

£ 
150 

I' I I, 

, 

! 

-' - " I I r*i;', l II IU""-
I 

'1 i 1],;"-
j II ,t, 

400 0 0 220 10 

J I· 01,1, [' 

~~ ~~rIJ;o IG 

I- "I 

I~ 1 

40 
p .. d by tho 
Unlve~lty 

• 

'J ,r { ill (t 'I i 

! J) 1 I 

I , 
I 
I , 

looi.,and looL IS. GBOLOOT klQ> 

MmBBALOGY. from annual 
I ! Parliamen .. 
t , ....,.V.te. 

" " 

14. eo ........ OIALAIID 450 0 0 
POLITICAL Eoo-
WOJIfYANDMBa 
OAIOTILB LAw. ! 

I 

.e I. d. 
1. l>lVl1<ITT 44t !I I 

, 

, 

I. Dmlu'1'1' .. liD &SO 0 I) 
OmmoaHD-
TORT. 

S. BmLIClAL 0Bm. Gil 0 0 
01811 AltD.BJD. 
UOAL AIm-
Clumu. , 

, 

h. H&Dalt'" AIm 800 Q 0 
OIUl<llT .... LAII· 
GUAU:u,. 

,I 

, 

I 

120 0 0 

126 01 0 , 

" 

I , 
, 

" 
, 

" , 
520 0 0 

" 676 0 0 

I I: " , 

NonJ 

,\, ,I 

None 

{,. 1 d I ~ i 

~Acnn.T'Ir o. _.0:1.00 .... 
" ' 

.e , d £ •. d., 
119 14 0 G68 16 I j None. 

, 
, 

I 

I 

79 18 0 429 18 0' -
68 0 0 891 0 0 -

71 8 0 871 8 0 Had an ...... 
"I II 0 lant for IIuee 

weeks for the 
873 10 0 fine bme ID 

17_ .... 

", I 

-

, 'I 
Nono, f 

'L.', II 

, 
jj 

None. 

-
-

-

, 
" , ' fI' 

I 

I 

I 

" I 

My assistant receives further 
payment from Dl9 m COJloo 
8lderatlon of work done for 
me m my pnvate bU8lD.e&8. I 
could not otherwISe .eeCIU'e'. 
competent ..... tant tor tho 
pay allowed by \h. UBI
v ..... ty 

Tho t ... are ...... ved to. 
__ 

The emoluments are J10t 
wholly proAts, as lOme 8IIl8ll: 
expena81 neeessanly fall 0& 
the boiesSOl', but theae ex--

,l' ...... &;.~l. , 

A lUlU of abo;.t 40L .:m.aaI1), 
was pfOVldod by tho Fonnd .. 
of th. CJuur for cIaoo ""
penoeo. 

TIus Chair waS founded olnd. 
• , flldowed b)' tho Edmburgh 

• 'Merchanto' Company. They 
pay BllJlually 241 tor prize. 

I , nod 50/ for 01 ... _ .... 
inclodmg clas. library, pur. 
cbase of diagrams, &c J &0 

! -, 

Tho lUlU onder the head of 
f{ Endowment" iI that gtven 
m tho Umv .... ty Calender, 
8B I have 110 other mean, ot 
lmowmg, owmg to Professor 
Crawford'. ab88llQe. The 
amoont of Feu II that 
lecmvecl from 51 students, 
at two gum .... each. Thoro 
were other five, but these, 
......w.g to \ho Profeaoor>a 
IWItruCtlODB, were aduntted 
to the olass Without a fee. 

--
There were 42 Itudents, of 

whom 12 ..... ved £tee 
uckell. Thor .... 21 21. 

Th. mcome Is rapIdly and 
steodlIJ dnnuualwig, .. It IS 
draWII from tha t8Inda ofth. 
Chapel &)111, nod panah 
mimaten in 14 pansheoi ha"" 
" nght 10 augmantebOD of 
stJpaod from th... wnde. 
E84h has • ngln f!'Ier)' 20 
J ...... 

• Add tor two Students of 
EI ..... D\arJ Hebrew. 

. 

H3 



66 

1. Ctvn. LAw 
oil '. d. 

160 41 0 

100 0 0 

lit rl' 

,\\,,,1,," " 
T " 'II ~ .. 

I I 1 I 1~ 1 1 1">< { (I " 

~1'. ~~eJ-t~~ : ~tlj~?~ ., 0 
Ii I .. I ,,! L ,I 'I ! 

t" 

11 '!' hJI ~ 
I' J j IdW 

t" , 
f) ,ul 

~ "I; 1 1 

" 't "Jt 
1111'1'\ 

1..'1 'I ( ,~ 

" I I,,)."~ I, ) ! 

4. 1'tmLlo''' ellA..... e '2110 t,' 0 
AlO) TIIB x.....w 

/' q ,t~l~= ''l'' A 
I ... "';'f"-,fl f \I '7''«l , .. n 

_y J "I' , .. I '{ I'!. I ~ t • I 

, j 

.1 fl' ('1.-1(.: 11., 

fr"rp II I 'N 

~j '/I.. \ ~ II' fill 

{ "w UI!.fj .b I II 

.... I') l 111 (1(,.,\ ( 

l\lJ .... 1.'11 ~ L , I 

l' I) I. ff ~i' ) ~ 

" ,0 
I. i 

•• 4", 

'1 

" 
" 

, 
" " 

" 
, 

" 

£ .'rI 
1M 8 0 

\ 

718 &10 

II \ 'I 
i'. f 

37 16: 0 

0. ~ £. 8. d. 
11,000 0 0 

896 0 0 

1,606 0 0 

I 

561 16 :0 

f 

N .... ! ' 
I 

" 

.. 
'" " 
,j 

.I . . , 
TII'iI ... istBDlI -- 60 

for oouduOl of 
exammatlon 

'. '=er ~I:E. 0, ". 
Bloal 

". 

, 

I 

• Avel'If!9i expendilure of Pr0-
M.,. \ IbJ' """"'DI fonup 
UIenlt_ of RoIllllD La ... . 
about 80/ a ~ I for pm .. . 
m ad4IbOD to jp'IIIIl (61.) 
from I UDlvvolt1 ohOlt, 
,I. 10.( 

I II' 40 The IIIlJIIber of atttdODII "". 
",Ued ' ..... 1114 Of th .. e 

Dine ltudeDII hamg ~ y _dod hro .ealoUl "ere enbtJe4 
to free tlllkell. BDd free okell ...... gt.... to 11. _II who 
........ clerJm 1D the prof~' a.... cbamben. The lIumber of 
atttd ... 11 paJ1Dg fe ... therel'oro."" aDIylO! • 

The ",,_11 ... employed lolely In e..uting In examilling 
wntteD papen. Theh- 81 poad Is paul by ....... Wll UIll'.eml7 
grant of fl •• 1IIId lIot by e Professon : 

Av8OOl.""'8" .~out. • I -' . . The Chair III lIot. end oaDIc1 
not UDder any oircumttancel 

I be ma4e .. If .... pporbDg ",th 
(( (,' n til "I I 1\ t) \ \ .. , the pres8Ilt ebClcnrment. It 

1.605 0 0 

\ 

, 
I 

: 

itlllfl ''''1Iaa ootuMqUantJy1U be IDIWJoo 

I faUled by the Prof...... 10 
I '""" pi_of th.Prof .... rbe!llg 

-1 III8IJIt.oiO~'t. 
~ ,),' ." II )i - (, \ 

I 
I 

I 
I 

--='-

To 'meet the ODI1Ul ...,."... 
of the Chmr of Anatomy, 
2901 .. allowed to the Pro
fettor from the Geaeral FmuI 
of the Uoivertity I the bal-

=::~ II .r'~~': 
Tbe q>taI emollllJUmta of tho 
Chauj .. clenved from t .... 
a ... reduced, tberefore,bythll 
IWII d! 891/. 

, 
• Bemch\l the two re~ ....... 

ttmta, a 80m';:" Studsot .... 
...... alJObo_p of tbout 
eol per .... am, _Ie f1r 

l ODS reM, on condJbon that 
he ... !JIB bI _1onM the 
jwdolt 1Ito_ III tho t.b.>-
rBImT· '" tTloJ .am _ from ,,_ to 
1-. 1&61. theoam tpODI 
thu'fl'l'l. 



4.,lJf8T1TtJT.B8 OJo 
){EDIODfli OR 

• I:'B18IOLQG". 

1). PJu.OTIOIII 
.PHYSIO. 

For Wmter Course 

SIL\BB Oll' CJLUR 011' 

~~ CLl'!fUlAI.t, ,MB:PI.. { 

~~r1 and S~ .. ~: "t '~II 
mer Courses) _ I I 

W'mter CO ...... !14/,.}, , " Nil 
Summ .... 161 1.1\', , 1 

~BAU'~J'C~OFi ~ III:, Nd 
, ,;M.ImIOAL PSY- J ' 

OlIOt.pGT AND II! ,/, 

Jt'~~b~a:!s~N~ '~,~ 
Add "Endowment.'1 

6. SUBOBRY 

-

180 I~ 0 

7519 0 

468 ~ 0 

100 J 0 

W"mter dIaas· 
541 '0 0 

SUlll]Der*' Ope
rative Class 

- GO (j.1l-_ 

;: 1,1 1111 
, 

0 r. ~ ,1 ! 

I 
I 

1 

i 

7.MmWlll'ImYAIm 100 0 0 Wmter • ...,on OlY8!!!t "'tI> crr .. 'r.:>e.~.x 60 
THD DlIIIIASBa IlqumdODtfllr" -866-9' -0 - - f8 " if ~-- --- --
0.11' WOJmN.A.lID I ~ Summers688J.oDI!.I-:--i-'-....,,-.--1 I : 

" ,C/IlLDIUIl\. "fess. 66 14 0 601 III e, If 
,.iI I~' I I, • t1 Fe$ for obJn.. ! 

t' f h J t" 

'" ,,' cai,toaohings • o· I 
t fJl~ ... 1 I ,~ 1. \ j 

8. ~ ;~l:'~ I~,O 0 0 6;S 8 0 7ls 8 0 II' 1 50 II 

TBOLOGT, m.. I 
OLllD'''QMOll- I 1 I AN 1 - - ,HM "11~rA -- Ill. 
BID..l!f())[Y. 1 L j , tori)! 3 !, I~ N I 

I -

! 1 ' :D1 11',It.ln ,d I rll I 

9. CLDlICWo MB- (See under 6 !'lwm0ll O.l'HYSlrl• and under I~ -b ~,= JumSl'BUD""" ) 
mOIn. , '1

11

' '" oil f l( \ :!, f! 

OlIIIY. 

I'BODlIl'fOlD 
Share of Chwr of 

Clmiaallol.odlolne. 

, 
i 

1+0 o 0 
, 
I 

100 0 0 
I -

689 17 0 
I 

I 
o 0 

o 0 

f~71 ill. ,'1 ' ~ 
8 17 0 I IOtm HI _ \ J 1 .... 1, II --

7
11
9' I, -,.hnH I ,) ~H I 

"'''fI''' I 

616 0 0 ,\ 1 50 : ~ ~ ~q,.~ ~ lwaut as to the Chae 
1 'Of Medlcal Junsprudonce IS 

I~l 0 0 Tho honas phy- None. I '; riI decent emolmneut fur lID 
11l0lAD of the , < I _tent, who mould Il'VO 

I I
hOSP'tsL I '" ,..,. ",hole tune to the Lab ... 

\ I., i'atory,land enable Btudent& 
I, JIe'PJ'llCllBeanal:ymsm_ 

j I 0 terence to qUeatlOllB of Medi-

I h l.lDtl-lh 

I ,01 

I I 

'!;il1l.'Il.'",.WJ I , , 

.1,\ eaJ: Jurispmdenco, audmore 
'OIJpI!cIaIly still. of pubhc 
heal~ nch .. water aua!y_ 
lIB, &c. ~ Inu:leedleu toea, 
that the JII"SOlIl pay of the 
_t ,. moompatl"ble 

, WIth tIua., ",," , 
I til 

H4 



1leopara./;f • . , .. 

,,8 

Ohair. 

la. Nlmw Bl&o 1 

2'Q81[, 

jOBOLOCJJ'W1TB 
, .l'aACmCM.lK· 

,..,..UOl'lOl( liB' 
MSHA.L ;Dz.- I 

ROYAL OOlllU8810N ,Olf 801BNTD'IO ,IN8TBUOTION. mo.' 

l!'o.18~5 
1,260 11 0 

, 

" 

]!'our, beoi4eo 
11m Caratur of 
!he ~. 
Gam .... and 
three or four 
sardoo .... 

,', , 
11(.1<' 

" 
, 

" - " 
" 

, 
, 

'I 

, 
... 

" 
" 

I 

. : 
'rho emolamonta of !he Chaltor I 

'Bolan)""", mbch. DurIog 
tho 1m 30 yean tho DUm
.... 0' OIud .. 1I lou ftl'ied 
from \60 \0 8114. 

'n.. f_ fDl' th • ...,.... 
.... gtft.. ill lUI appeo4od 
JlnntedDotl... 1Ioe,. 

TIl... fa no noord of tho 
omOttot of,... ..... ftd In 
1874,PtofeI8orCaraabaviDB 1._.d for Prate .... W:r. 
'rill. Tbomoon. TIn, mmme. 
Prof ... or Hoxloy oondo",," 
tho eIaoo. Tho om_I oj 
fOOl .... I.od tbIo Ibmme' II 
except.ionally 1ar1J8, the DUID-

::a~d:,a~~ 
w.r. 

ri.-S~B~ULE Olr LEC'l'UBES AND LABoBATOBY INSTBUOTloN. 
, ". ' 

l+I 

... AOVSII"II' OjP AaT8. , 

~------~----~------~---.~-----.~~--r-----~~----------I 

2. G""",," • 

.. , U J (.111" • " 

• IS· everY 
BeSSlon, and 
4adchbODai 
every alter
... leoeuiOD 

Two_ 
perweekm 
tlnrdorpn-
vate c18811~ I 

one lectare 
perweekm -eIaoo, leo-
tu1'8B lor 
eompou
tloll8mftrst 
claull .... 
Bloual, 

" teaobuJs, lift hoQl'l 
-. week m 

8ICb cIau, 
DIDO ho .... 
~weekof 
tutonaI ,-

a. !U~............... 18 
,J .J .' JL! J ~"'J_ f J , .r , 
, i ~, I' .. 1..1 

4. LoeIO .... D MB- l' I ,5 
-........u ... 

, I 

800 or 860 

About 60, 
-bins 
boUl'l,uielu: 

I rt J =., ofJ,: 
800. 

Ab01lt 170 
of Iu1ona1 
work. 

106 

1!pnll., I , 

'I , 

- • Ofth ... _oreJa. 
- oj [ ~ 

t, I) I 

meeIieso lbr oral _, 

Inab01l" lho tI.IIIetam .... 
...... h week. 

The Profeeoor .... Ih1II 10 weekI:r....,.-.... ... d 
14 ... .,.~_ ...... ' 

-' 
I I 

i 

I" 

, ,r 



.APPENDIX TO SEVENTH REPORT. " , 

I 
!LeoI1IIoB,.,.W<elt.,1 !LeoI1IIoBJ)8r_~ 

~ : Labol'&to'rJlWork. '~ . ClbaIJo. 

I 
, 

s...b.r 
Romarkl 

WmteJ'. sUJDiner. lWIn~. -..... \vm\er , 
I • 

e. MOB.lL pBJLO- 5 - Ahout95 ("'. • - Of the five I.ctores per .' 'T 
SOPHY .. 'J week,-

Three are formallecturel t 
'I» I', ,j • IH ' ') I, 'J I"' i I .1/ ..... v- ,I Two are m the- forml of.dral 

I 'A"/II! 

5.';ord.....,. 
, '*-1 6. N ... ~uJW. p..".... t- 110 

'OPBY. ola88. 64 , 8toadvauced I -- ~ t ' 
01p88 , 174 , 

" TotalS 1 

, , 

I , , 
I , '.1' ,', 

7. RmoWBIO Atm e l- 100.orj .. 1 _I 
EttOLIBH LlTB- over. ,.,."""". .ox, ~ { I ,1 • 

(,} 23 'Weeks. 11 week,; 
25 hOuN per 

week 
25 boun per 

week~ 

, , . 

,'I I t . 
I .J. -

l 

,', 

exannnatlons, and con-. 
versatlonal exp08ltlODB. 

SlIlDIDerleotunB (ahoul 6 
p .. JIDIlum) have tm 

o 
B .. 
• 
t 

year, for the first $Un 
been uoderl8ken by th 
I'r_ at lb. 1II'I!ou 

oa! request.o£ the Moch 

". 

e Faonlty. I~ .. probabl 
that tIus ma, become & 

If 
f 

permanent mstlmtlon , 
10, the mort penod 0: 
each year whIch the Pro 
fessor has Intherto b eeo 

I able to devote to ongIna 
work! will. be very sen 
~us\y euoroooh~d upon. - -

1.1 I, 

None 
.'1 ! 

S. P ..... ClT' .. L AsTRONOMY, • [See:Qomar1 k. WlIb regard 10 thIB rn;m under S~ul. of Pa"":""tI, p. 54.] ,-

9. AOBlOllLT"Blt None. 90 10 lOO None. None. None. 
.um' ].t" ...... 

\ I EocncolLY. 
'. 

Performances on 1be class 
room organ by the Pro .. 
feasor are given generally 

on alternate weeks. 1'0 these studeJ1;tB 
are adnu.tted by publIc nobce at the 
eon.g. gate. on proaeutabon of Matrl
oulatIon l1eket 

10. ?du810 .. '. IthaabeenfoUDd,m80me 
, I years' experience of an Art 
• Prof .... romp. Ibat formal 

leotorel are Of far lea. eduOlLbonal value 
than mdivldual teachIng ReoeDtI~, there
fore. Ibi. 01 ... has. separately and mlbvl
dually, receIved practical and Uleoreboal 
lnstruotlon, and tho the pro~8 of each 
.Cudent 18 oollltantly gauged aDd oblerved 

It 11 impo88ible that any course of lec
turea CaB make B DlUB1CUUl, In the artJ.stlO 
1Je1Ul8 of the word A mIIlJeal Itodent 
must h\m161f work,. ,nth frequent 8.881ltanoe 
and examwatlon of m. work The pnn .. 
.ipl.. of Harmony bemg. lIke tho.. of 
AOOUStJ.OI, based OD laws of nat'llJ'e, MUSIO 
is m one BeMa 8 SCIence as wellu aD An. 
Dub the lubJeot CODleB more smelly under 
th. domam and proVInce of Art ... m the 
oase of other Fine Ar&s. 

es;~.:=::.thha:d :~~! ~r:. 
.. IlOilo nlbsr Ihou with the ac.oullllo 
.. peet of tb •• atudy. 

Wlulat IeaniDg 10 the fonner of th ••• 
"pBOtI. Ibs prosenlleachmg of thIB Chmr 
amll ., eombmiDg Art With Seuance, 
Pl'IIoII .. w.th ThBOry. 

11. SAW81UD'f Atm -
CoxPAJU,.TlVB 
l'mLoLOGT. 

II. E"oJlQlllBllfO 
(CIVIL "'IID 
JIBOlWIIOAL) 

13 GBOt.OQT .An 
14IW1lltAIoOGT 

usn. 

II , 

3 

None. 

15 hours are 
gIven week ... 
Iy 10 tb. 
Olass, eachr 
Btudent ...., 
CClVlDg an 
hour,aaex .. 
amlnatlou ! 

of prepared 
work,prae
tJoalor th .. 
oreboa!. 

100 

80 

About 105 

A ohoral 
oiaa., con
IlBIIuIf of 

about '150 "Malriculalec1 
Btudenll. has been .. ta
blishedm OODD.U10n With 
lb. Chm~ (80 far ... 18 
bemg trauJ.ed and con .... 
ducted by Ibe Prof .... r 
as voluntary extra 'Work), 
entitled" 'l'he Unlver81ty 
MUJlcal SOCIety" Tlus 
meeta 1D the musIc cla. 
roo.. eveJ7 I week or 
oftener for practice of 
'Vocal mulIO, and as im
dence of progreas a pubbo 
concert IS gtven m March 

Aboull! In a separate 
'olasa Pie
obau.ea1 
dr&wing UJ 
taught live 
days per 
week for 3 
ho ... each 
day 

The pTlvdege baa aIoo beeo ... tended 
to unma.tncwated persons,. of whom a 

I eertam number are admItted on persOllI1l 
written appbcatIon. 

The contemng ot Degrees in M11SJ.C 
Is urgently advooated 

The Um ...... ty of Ecbnburgh lB the onlr one possessing 80 ChQlr of KUIlc 
whIch does not give Bachelol'l' and 
DocIols' cIogreei ID that Fa.ultr. 

The Itudenta 
at the eon
eIUBlon of 
the short 
coune of 
lectures are 
takenfoJ'l1x 
hours .... h 
day dunDg 
lidayo,nlo 
thefi.ldand 
taoght II11J'o 
veymg, level, 
hng, and eet
tmgouc. 

There are tbree olasses eon
dool<d by Ibs !'rof ... or 
and Iua AaaIBtant-

lit Tho DllUIl class. h.ld 
donDg the wmter lelllOD. 

2ncL The draWIDg elaaa, 
h.ld donng the "",tor 
..... on,andch.efty tanghl 
by Ibs a_t. 

8rd. The summer eIaso of 
ourveymg. Iovelhng. oud 
Belling ODt taught by the 
l'roleIooo and hJa .... 
8lBtaDt. 

DDI'Ingth ...... ou 1874-75. 
eightesCllmODS for prac

boa! inotroctlon".,.. taken to plac .. of geol<>gIeaI m_ 
iD th. Dmghhourhood of .tcbnburgb. 

At. the close of the aesaion, 88 um81, an exoumon., of 
eight dayo' duratlOD wu made Tlua y_ the area VlBlfed 

s:!..~v!.. ':"::"...;.!LIbs liIghlaad hoondary Jme from. 

, None I None I Two Iecturee are clevotod 
(per week) to Eoon ... 

1DI08; two to Commermal quesbona t and ODe, on alternate 
-.kI, ,., oommtIIta Oil the ~ ........... , lb. 
other SO nbJects of iDtereIt at the tuDe m commerce or 
liwwoe. Tho 1_ "'" mteropenood 1nIh qu.uODlo 
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rrom N ..... ber 11 till the 
OIId of M .... h lA the oily!. 
mly _on. Th.leoturoo ....... .....-.. ftoom 
M8. au4 oometlmeo .... 
potltlone of • ten.book, t of Greek T_BIlt, 
) ., from DOts. -
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.. ! I~A ~J , 

u .teotur. ff inalude esa 
IIIIJIaIdmm, of wlnoh tbare 
", ... Ight In _ and 
8IS lD 8IIIID8L The 
00Ul'Ie i. ecmIzft.UOIII, the 
aucbenoe Iha _ IIIId 

.. the fee \61. 6 •• ) ....... 
I 'bo&h-'IOIlI. 
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8. SnOBBY... 51oclureBPor ~ oIa88 1110 locmlr.. 
week." , tor ope1'&- at lesatJ 

AIsa 00"," twpB, four 
monal meet,.. meetmgs per 
mga and 0.- week. one 
aminationa each !lay 

_. - •.. -.- -o .. -Bam.--
days. ----

I,. 

48. or 50 I eet;. *C1ass fo~prac-
• ltIgo, Inot tIcal bandag-
formal leo- mg 8D~ IJ1ll'-
tores, pr!ic- fIlcai II'pph-

ticallDltrue- anoes I Con
ttonmope- ducted\ by 
laIlvo ..1111'~, --my I1881Stant, 
pry. one hour each 

-day, "'" days 
per woek. 

'Op .... v.v. aur
gory , may II. 
consi'dend as 
correoponchng 
to laboratory 
mstructlon 

I 

I '-I f , 
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• ... \ I, f 

f -':. - i 
IHil 

f!<.l " rl ' fl ~ II! II \l..-' 1 ~'1q 1" I 
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• TIns class coDS18ts of SeQ.. 
bona of tho C_of Sol
gety, """ .. open to all 
students of· t1mt oIass 
1f1thont extra fee. 

d J. 
Be.des 1 ~g1'9lDg the five' 

loctures per week dtmng 
H WlDter, the ProfeBBOr 

meets the oIa88 fur oral 
OX81JIlJIab,on eech Sa_ 
day , " ,/ I, 1 
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1lboIr. 

I ~. 
.. 
_I I 

IIJQuaa, 
WInfar. lrlnlll'. -.... --

11. llorUT, 0acasI0IIlII Loo_ 6. SAnp\yin LootureI6O u:::e .. Speola. hll .... n:.:.:.:.c ;::: -'" otl hour pronov Io.a.t. J)&. = _.J>e.. , ........ mou\1"&" 

"""'- ""llllllD. taOD8,SOto 
amounting 'f.lom; 8,.01 88. 

1080.,.40. 1 - II uo .... 
eeeh. l10nl CD 

Weekly .... Saturdays, 
cmnionsOD •• th de· 

" Sa_yo m_ 
",th cl&- -.-monma- lod week 
t.wD. ofMayull 

TIme_ Jut.....tof 
lJIOdeach 
.y-

July. 

111010 .. 
II hcnu:o. 

I , 

108'''' aIaooeo 
IIID1 - -.!aeted"" 
8IIcI 18 ........ thePtor-ir 
open for ofBotauy and 

r=!..<lIJlw,:: h ....... taa ... 
foar dayo e 

ho ... aIao ~Ma:·o:.: open. 
the ODd of 
July. . 

, 

denla, both .. ft&III'\I 
the loo ........... m 8IIcI 
the _II... -lwIa -. 

Th .... II DO faallll7 
O""11llg on propor 
-'1 """"m ..... 
alalJ1111 the daparlm 
of pbyoIol0S'''' botaIly. 

BoouiI aod appanll1ll .... 
• 

cd 
nrpntl1 ~uIred. Th 
Unlnnll1 IUppU 

~~;r"ha!:'", the 
i>' 

phed&o. 

, I iBIGIJIIit» ill ,.. BoItJ.UJtJl CIDM f ... 1874-
Number of papil .. 8M: of dU!Ie 306 were mechoal "",d .. lI. 9 aolen.. _enl1l. • pha ........ boal IlIIdenla, and .8 genenI 

Bladenlll. SIDden'" of lint yeBl". 2251 ad .... oed _to. II' Pa~dlofthe cIau ofV.goIable HIatolollT. II. 
Number of 1 .. _ "",d _....., '0 I ~ demoDitraliODl, 80 I hlalolotpcol dumODatrab.... 1101 oompe\!lI .. 
e~DD.t 8, acmt"lliont,ll.\1 'I 1 

The followmg were the "_001_. Qoftllnilge 8IIcI A1'IliaIon. I. Xiugbo .. ODd BumII.land. 8. CurrIe aud Blalefor4. 
•• IMleIon an' North Bennet. 6. Broomlee and DolplunCOD. 6. LmIi~.. 7. Beatlook and .140ft's" 8. SpriDgflold aa4 
~~ _Lmton~Tymnnglu¥De.' 10 BriclgeofAllan8llclSIir!iug. u. MIU'tbI7. 11. In_.Ben VooJloh, 

Nnmber of lpeOl81 of pllnl1l oolleeted 4arIng the .,,,,arliano .-Phanerogemone planl1l. 885 I AmI and Ih ... AlU.., .1 , 01b0l 
\!l')'\IIOgaIDa'" TOtal, 7401 I, '" , 

,Number Of nDlea traveJle4 by raIl_y._boat/aad wD1ldDg. 961. Tha DDmber of ltudeal1l who ._dacI the """0111011' .... 
lI281 8IIcI the Dnmber at each .... lUIIOn vanecI' _ 16 to 18J. ToI1II ospenaa of th. $rll". 81, 7 .. 

U. NAl'llBAL Hu- 6 FrouI ao to -""The laboratory II opel 
_Yo .80 dally _ 10-4 thb 

oummer. OwIng to tIu 
want of aoeemmodIlIon 
the Damher of lIDdeD", 
_cling I. Ibmted to 
10. DlIBIOIion of IJ'PlnI 
....mplel of the IimnII 
pDpI of the IIllImaI 
IwIgdom II oamcd on 
1IIId .. the c1froot1011 of 
Prot ..... HIIltI"1' 

' ..... ildBaxCUL PO'
CHOLOQT AIID 

lOLlIno 01' 
Mmrr .... 1>,-

'f I to II hoorI 
stan uylum 
weeki,.. 

Peeparaa. ..... 

1l&4BBS. 

IV ~NU"BEB of STUDENTS attending the several 
CoUlISEII 1D the UIIlVl'BSITT 1)71 EDIBBV)lGlL 

, i 

NO"BSR. of StDdentl Matriculated at tbe Univeroity of 
Echnburgb for tbe y .... 1871-72, 1872-73. IIDd 1873-74. 

IB7H'.l • 1,8D4 
Roynl Co/JUDJUJOll DII 8m ... tdlc Inmuclaon 1872-73 • 1.906 

and Advancement of ScIence. 1873-7.· 1.9110 
6, Old Palace Yal'd. London, S.W. 

S,R, May lltb. 1.876. NVIlBaB8 of Medical StudentAllD tbe Univertity of Edin. 
I A" dueoted by tbe Duke' of Devon.bire. the burgh in eacII y_ from 1867-418 to 1873-74. both 

ChaIl'lllOD ofth'8 COIIIIDJ .. wn, to ask ron tAl be ao good as ,.,... mciD8lV8. atJd DUmboN attendtng the CIao. of 
to faV01ll' tbe ColDlDl .. ,onero br atatilllf tbe numbers of Eogmeertlll! in laid Umvemv m eacb yeBl" .,,"'" 1868. 
Mamcu1ated Students at the Um_v of. EdInburgh ill bem,qo tbo date of Fonnda_ of tho CJi&no. to 1873-74. 
1871-72, 1872-3, 1873-4, " , ,both ,.... uwbmfto, 

Alao the numboN studyinlf "' tbe Medieal ... d Engl'-' -..,...----+I--..,....-----,-....!--
JUIO?IDIf ScbooJa in each 1- from 1867-418,to ~873-74,' 
both IUclUSlve.. I 

Ih ....... &c. 
J. NOBKAM LOCI<YB", 

Tlte PrInCIpal of, " , &cretarr. 1, 
Tha Um ...... v of ~burgh. ' 

1)1 I 

Uuiversitr of Edmburgh, S,... ' M.sr 14th, 1875. 
I" "'I'ly to yoM letter dated 11th iDtRDt, I haw 

tbo bODour '" forward tbo ODnl!l:ed table ~ the 
-"':reqmrod br Jus G ..... ,he Duke of DO'IOII8hiIe. 

I have, &c. 
A. GlUJI'J', 

{I. Nannan LvGWr, ~. PD'""l'o1, 

11' .. ., 110 tI ' y-. -- JIn~ 
_ .. 

1867-68 "' 1868-69 116 " 189-70 586 .7 
187G-71 678 H 
1871-71 716 " 1871-7~ 781 81 
1873-74 Bat 60 

RoynI CommiAion on 8cien1itde IlI.IIraetioII 
and die AdnMoment of s.-..... 

,. 6, O)d Po1a<e Yal'd, Londou.8.W., 
8,.. Apri117th, 1816. 

I All cIlnocted br die Dab of Dev.....m... tbo Chair,. 
man of thu ComnnaaIoD, to uk c.!: on good ... to 
favour die CoamWsioDcp "I'h a of ~ IIIJIIIher 



, APl'E1IDI:E TO SJ!WEN'fiI l!.EPOBT. 

of Students attendmg the University Course during tbe 
past Seamon In the different Faoultlss of the U mverslty of 
Edmburgh. The Comml .. loners are deSIrOUS of bavwg as 
detalled a Statement as poe.,ble 

1 have, &0 
The Pnnelpal of J. NORMAN LoCI<YBR, 

The Umveralty of Edinburgh. Secretw:y. 

UnIVersity of Echnb1lrgh, 
SIB, 22nd Apnl, 1875 

IN compliance wltb the reguest contamed m your 
letter, dated 17th mstant, I have tbe bonour to state tha 
followmg partIculars for tbe lDformatlon of HIS Grace tbe 
Duke of Devonahu. and tbe COUllU18.lonera on SClenttfie 
lna_on:- ' , ' 

The Winter S...,on 1874-75 m tha Umverslty of Edm~ 
burgh was closed yesterday. Dun~ the Sea8l0n thenum
ber of Students attenchng the Umverslty Course m the 
different Faculties has been has follows , 

1. In tbe Faculty of Arts - 778 
2. In tb. Faculty of Medlome 743 
3. In the Faculty of Law ' - 310 
4. In tb. Faculty of DlVlmty 66 

, 1897 
, > 

The Summer Se .. lon of tbe UniversIty mil open on tbe 
3rc!. May. wben an add,t,onal number of Students Will JOID 
the UDlvemty" llurmg thelaet three y .... the numbers 
of Student. newly jomlng the ddferent Facult ... of the 
Unlv""ty In the Summer S .. mon bave been as followa , 

Facultie. of , , , 
Summer. Total. 
SeIMQD \ MedIOlDe. Arts Law. 

- r--'----187S 8& 8 8 106 
1878 117 6 7 180 
187" 128 I 8, ,8; 144 -----Total. 8M 22 U 880 

~ 

Average 111 1 8 .126 

OWIng to tbe faet that Prof ..... Huxle7 i. to \eetn1e on 
Natural H,.tory In tb,. Umver.,ty dunng tbe en.ulDg 
Summer SesSl00, It J. expected tha.t the Durnber of new 
Students WIll be above tbe .""rage But, taJa.g merel,)' 
the average, th. numb"" of Stud.nts .tteDdlDg the UDI
ve .. lty of Edmburgh dunng thO' AoademleM Year 1874-75 
may be .. t down .. , 

DurlDg Winter 5 ... ,on (actual) - • 1897 
DurIng Summer Semon (estunate) _ 126' 

Total 2023 
I have, &e. 

J, Nonnan Lockyer, Esq , A. GRANT, 
Comml881on 00 SClentdic IniltructlOn. Pnnolpal 

""lID. V.-STATBMBNT of the FSBS payable by Studenls attend-
, mg the Courses at the Umverslty of Echnburgh, ' 

> Royal Commleslon on SClenttfic Instromon 
, 'and the Advaneement of SClenee. 

: ,6, Old Palaoe Yard, S W , 
S'B, April 28tb, 1875. 

I AM d,rocted by tbe Duke of Devonslure, the Ch .... 
maD of tblS CommlBBlon, to ask you to he eo good ae to 
.late, for th.mfonnatlon of the ColUlm.BIOn .... thaamount, 
on an average, of the tess payable by Studente per annum 
at the U n"en111 of Edmburgh. 

1 bave, &c. 
To th. Pnno'pal of J. NORMAN LOCKyaB, 

The UDIver8lty of Echnburgb. Secretary 

S 
Uni-.ity-of Edmburgb, 

'... 51h May, 1875. 
IN rerereo .. to your letter dated 28th Apnl (wlueh 

ab •• nce fIoom Edmhurgh has prevented me from replYlDg 
tu 800Der), I beg tu encl ... """""Pts from tho Umvemty 
Calendar [marked A & B) whIch Ibow tho faes eharged for 
each CIa .. m tho cWrereDt Faculties. 

It WIll b •• een that the fae lor each CIaaa, or Course of 
Lectures, In Mechem. IS four gnloe .. , for eaoh CI .. s ID 
tbe Faculty of Arts, three g= .... , WIth the e.ceptlon of 
Sanaknt, Geology, Agnculture, and EngIDeenng, wblch 
are charged loU! gmneas ....,b, for ...,h cIa8. it1 tbe Fac
ulty of Theology, two g=eaa l wlule the rees In tbe Facnlty 
of Law vary from live to three gUlD ... , accordmg to tha 
length of the respectJ.ve courses 

r also enclose excerpts (marked C & D) whIch show tb .. 
mIDlIllum cost of a full MechClll Educataon In the Unlver., 
S:;:d::t~. ~J.::'cJ".:n~ee of tha~ cost on each' yeat of 1he, 

W,th regard to theF .. ult ... 'of Arts, Law,andTheoio!!1: 
perhaps, It may be roughly ee_.ted that eeeh Student, 
attends two Classes on an average per annum I beg" 
however, to .polnt out, fo1"' the mformatlon of H18 G~ 
tbe Dnke of Devonahll'e, thlLt the Clae. fee. of Studenta do. 
not form any contribution towards tha expense.o of th~ 
U diVersIty, ae they go III eacb ..... entirely to tho ProfessOl) 
wbo teachee the class " , 

The MatriculatIon rees mentloDed III excerpt B are tb« 
only oontributlon mad. hy Studenta towa>d. the UnIVersity 

""};.:::'h'Student Matneulates, not ~Dce for all, but "";h 
year while he attend. the UDlveralty, aDd he paya the M,..l 
trlculatlon fee wlueh entltlee hun dunng that year to be It 
.. mVlS" of tha Umveulty, In the last puhbsbed aceountlt 
of tho Utllverslty's Ineome the Matriculation, 1'... ~ 
stated for tho year as 1,8411. ' 

I have, &0 
A ChANT, 

J, Norman Lockyer; Esqre PrmClpa1 

lA.) 

Programme qf C/llB8eB. 

SUMM.R S ••• ION. 

Professors.; 

Engmeenng, Surveymg, PrJ>t. J enkm 
LeveUmg, &e. 

Saoslrnt - -
Hmd .. tan~ &c. -
C1Vll Law .. 

- PrJ>t Autrecht 
• PrJ>£ Lteton -
- Prof. MUirhead 

-, 

Scots Law 
Constltutlonal Law 

- Prof Macpherson _ 
and\ Prof, Mackay -

HIstory 
MedIcal Jnnsprudence, - PrJ>f Maclagau 
Botauy • Prof Balfour -
Botnmcal DemonstratioD-

Monday,Wodnesd!>y,aud 
Fnday 

Vegetable Histology-Tnes-
d_y and Thureday 

AnaIODUeM Demoll8trakon 'Prof Turnor. 
Praottcal Anatomy - - -
ChDlcal Surgery-Mpnday Prof Lt,t.. -

and Thursday. 
Cbelcal MedJ.clD&-Monday Prof Laycock and 

BOd Thursday; Tueaday PrJ>f Sanders, 
and Fnday , , 

Natural HIStory - • Prot Thomfi9D 
Pracbcall'hyslology PrJ>f Buth.rfurd 
M.dlcal l'sychology and Prof. Layoock 

MODtai D .... aea-Mon. 
day, Taeaday, and Tburs
day 

Medlcal Psychology and 
Mental D......... mlh 
PractteM IDstruCtlon al 
an Asylum. 

Operative Surgery 
Prscb.call'athology 

_ Prof Spenee -
Prof. Sandera -

-, 

~ClassF":, 
, 

£ • Il 3, 

8 8 
2 2 
5 5' 
5 5' 
8 8 

4 
!'> 4 

4 ,4ti 

2 2 
8 3 

8 3 

" oj, S a., 
II .' 
a 11'> 

• ,lI' 2 2 
\ 

Summer Tutorial CIaaa.. III tbe Faculty of Arts 111 
Latin, Greek, and MlLthe_, WIll he opened for Stud';"ts 
who have attended a Wmter Course on th ... enbJOCts 
These ClasoeawilllDeetftve dayem eacb week, commenClug 
on lind May, aud oloemg on 21st July Fee for each ClaIlli 
21. 2.t • payable to tha Class Tutor'. ' 

• IDclus:mt of Wiotai' Sessroo. 
t _<Ie, &lie GOJdoD t .. of ... 

13 
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Faculty .f Theology. 

Wol' ()""wford 

, '(B~,_ 
"YacvlIy of L_. .. 1 

II 2 

I! 2 
» II 

!:I'll .Roy.,~ 1 J,~ff"J.::'t'" "'''if J~ It 

BoyaI~i>t :Noon,DalIy-PerpetnafTickef, 101; 
Annual Tiekot, 5l lit.; Half-yearly '!'ieket, Sl'a..' Sepa
rate payments of •• yeora e1ltltre-ttieStndeottoa Perpemal 'r1cIiet;;_ _ _____________ _ 

. ~g:,,::=.:~~~-d>e~_ t __ ............ -. lIecIIot4r ..... _al ... 
, . 

M~JIO •• 
..t •• d. 

" Par lib. AA!Ademicoll'eat • • 1 0 0 
Por Iibe Sununer Seuwn onlJ, • 0 10 0 

AU Studenta &19 ~nired to Matnculate at the Reg ... 
~~ftioo, in Iibe UDl ...... ty. before OIIliermg &D1 01 tba 

"'(1'1 CltziIt8~ .• 

• Th~ ..... ~ SeaBlolII 01 Iibe CIaIaet III -la TW. 
9;11.'-

I The Summer S ... ioo, whiah open. in the begwWJg 
of MaLand ends WIth July. 

II The WOlter S ... ion ... h.ch opeOl in the bllglunlng 
of November. and end • ..,th Api'll. dunngwhioh the CIaaa .. 
In aU the to .... Faoalt •• .,.. ........ bl.d. ., ' 

The "rder of .tteDda:nce at the CI_ ol the Peooltr ~ 
ArQ, .. """"'"" to in the otatement relAtI .. to tb. Cum_ 
lum J'l'Ofured to the S~ ... of tho CIAo ... m thot Peoolty. 
and 1B IIlven !Jot leng\b m the RegulaR.1II for Graduatloo 
III Arts, &0 • 

In thl> FamiIty of Med.cine, b ... d .. Ih, Resuiatlonl for 
GraduatIon, the ... ia " VuhmDl of the nUDlmum cOat of 
atle1ldan, WIth the order of llud)' .... mmended for 
Gradue-. appended to the Synop ... 01 the CI..... .n 
the Faoulty 01 Med.etne 

In the FaculRee 01 La ... and DiVlbity, the .. del' of lludy 
18 given in the Regulatrons for GraduatIon ill th ... FaouJ. 
Ree, to be found at a lubsequent part of the Calendar. j 

During Summer and Winter, the followiug .............. 
atforded for Practical IDStructIon '- ' , • , 

-D.BBaOtmg Roome OpeD dady, .... dar Ih. "Y,omntenda_ 
01 Prof....,. Tumor, aoo.oted by J. A. RDI.e ,M.B., D. J. 
CWlJl1JIIIhaIn. M B., and A a Young. 

OImDlcal Laboraton •• 0l'en daur, under the B1lperiuten. 
denee of t~ ProfeI.O'; .. ~ by B. A. Letts, Ph D., ed 
A P Attk8ll, D Se j i I 
--Ph,..,u10j!!caI- Leb .... tory OpeD daily, uadaf the Iupem>
tend ...... ~.Dr ltuthllrfor~, ameted by Wml Stullllg. 

Ph,..,cal Laboratol')', and Me<hcol JlIrUIprndenoe Lebo
ratol')', ope" dati)' frOIll 10 to 3, under InperiDtendeu"" 01 
1'rofeeeors TIIfT; aDd MlICla«an-- I - -- - - ~. 

Roral Betoo •• Garden,1:Jerrnmum, and :idu .. tIn!, open 
oail)" aunog rnmmer. from 6 a m to 6 P m. • 

Nalural ,H,.tol')' Museum, 10 the Muoeum of Seten .. 
... d Art; Argyll Square, 18 ........ bl. to ,Ita Studmto 
~tIe1Idmg the Nalural HIStory Claoo , 

, . 
(C.) 

~I M,ntmIIm CDIj qf att",,"ng the Medlcd CUwe., "'"' ,h, 
• , Order of 81f11ly. 

WJulst there 18 DO ethomed order of itUdr, tha I18tIaI 
COlINe 18 gIven below I PrehDllJl&l';t' Examtnation .n Arts 
to be token III the month of March or October before 
entering Medical 'C1Ao.ee By order of the General !iechoat 
Conned, 011 Medtcal Slndenta reqUlle to be regatered .. 
811Ch ..,tlun fifteen de)'1 after the commenoement 01 the 
S .... on Students .... recommended to oommeooe thetr 
Medtcal Stu<hco b)' atle1ldlllg tbe SUlDlDer SeooiDo. • . . . 

---'-' of , ~£I 8 0 ., . Frniw __ 
~W_s-:... 

Il !,. , II. 1(;. 4. 
JlfatrlcaIaIwn (for 

Ii 
MatnettlalUia I 0 1/ 

"hole,. .... ' - t 0 WIl1OIeO of Hed£. -=:r '." '. • .. 0 ...... • 4 .. 0 
~ .AIIatDmJ I • 0 811r1!"'Y »" .. 0 
ChetIusVy . .. .. 0 B<lOpJtaI . 6 6 0 
IIosplIAl 6 6 0 EumiDaIlon m 
(peipelual TWkef,' Botany, NataJoI 

101.). JiJotory, aDd Che-
_'1, ID ApnJ, 

'17 16 • 11 - JlI"IDIIOlr ~ . 
-"""""' 

~I" 'IS- • 



I' T/ur4 {3urmtw Su""", -
£.. do 

Praetlcal Pharmacy 11 B 0 
D1BJ>8I"II"1" "B 2, 0 
&.pll.1. 

£4 '" 0 , ,----.. 
£i ~ ,1) 

FOUI'IA Wn'ter S .. ~ 

'17urd Winter 8e'81('" 

"' •• d. 
Matziou1atioD • 1, Q 0 

Matena Medtca "" 0, Pathology - - 4 4,0, 
Cbmcal Surgery 4. 4, 0 
D18peD88l'J' - -, 1 1 0, 
H .. plta1. 
Exammatlon to.Ana--

Matnonlatum .
Praot.,",of Med101D~ 
}hdw...,. - -
Pra.lloa! }hdw...,. 
ChnIcal MedI=e -
'V_II_ 
&splta1. 

Bo,plta! 

~ Bi II. 
1 Q 0 
40 4,0 

" + 0 I 4. ~ 
440 
1 t" ,0, 

" toDlY,PhYfIlOl()gy, 
Matena Medica, Fmal ExammattOD'" 

• PathologyinApril I 

or July • • 5 
forM B aIIdC.M. 10, Ia 0, 

& 0, TotalMlmmumEx- ' 
'pensee ill! M.B 

.eta 18 o,. DOd CoM. - 104 16 0 

Only oDe Com .. of Instruotton on Il8!'h subJect"~';" 
stilted. that beIIIg tho IIUIIllDWIl. • , 

, "Fees!or Dog"'"!" ",," , 
, ~" d. 

)'xlUDmat.oo m Botany, Cbenustry. Che:qucaJ. I , 

Testing, and Natuml HIstory • fit "I 6 n ~ ::0 
Exammat.on III Anatomy, PhJSlology, Materm 

Med,ca. and Pathology - - "6, Ii ,p 
Fmal E:mnunatlon ID Surg...,.. MtdwtfOJ')'. Pr_ 
,tlce of Pb1SJo. Cimlcal Med.ome. Clullcal 

Surgery, Meruoal Junaprudenco, Bnll PresCl'llh 
ttona. d1lllDS laat Summer 5 .... 01\. -, 5 Ii 0 

'rota! F ... for M B Diploma ~ 16 16 0 

Additional Fee for C M. DI»loma. -
AddltloneJ Fee for M D: Diploma. ~ 
~nment Stomp-Duty (fo. M.D. only) 

--.-
- 5 5 () 
• 60 6 .() 
- 10,0 () . 

"Nate..-Tots! Fees o.nd StlUDp fo. graduattng as M.D 
only. by Regulations for Stodanto commenomg, befo.e 
February 1861,251., • • 

'l'he F ... lot! Exo.mm.ttoDl murot 'be p .. d Olgbt dara 
before the dates thereof .I1l1d the Fees for Degree. of C M. 
and M.D.,lUId StlUDp-Dutyfor the latter, must be paul, on 
or before lib. 16th day of July m the JS' of Graduatton~ 

" I 

''-'68. ,Vl,-TIl~ pao~o.aD "lOW BOILD'''''. POR TaB V';ivlll'-
lOW, "TV OF EIl'"BUROH. 

UJilWnlty of Edmburgll, ' 
M" LoRD M"RQUBSS, 23rd March 18i5 

1 AM requested by M.. Lyol1 Playfatr to furmah 
your Lordshtp WIth mforma\lon relattve to the propooed 

'Ne .. Bwlchnga to. the Umvemty of Echnburgh 
The partaoulare .... as follOW1l' ' , ' 
The .. to to~ the uew Medical School o.nd Hall of the 

UnlVO'lll1ty, ID nomedJoto proxunrty to the N ... Royal 
Infirml8'f of Edmburgb. hoi been purchaaed for' a sam 
whloh, WIth law ""pen .... lUDounts to .bout 33,0001. Aboat 

, 1.0001, will have to be p8ld to ... deem a _de 0XJBtmg 
0""," pm of the l!JOund 

The Buildmga themaelveo. ",blOh are betng deelgned in 
th. ple.lutot style, .... toughly eotlmo.ted to _ 76,0001. 

, The Intomai tittmga .... roughl:y eottmatod at llO,ooo/. 
, 'I'he total cost of tbe New Buil<ltDga WIth Archltoct'. fee 
niay liben be ... down as not I ... than 135.0001. ' 

Beotd .. tlue erpen", about 20,0001 will be reqmred to. 
adapttng libe old MedleeJ Clau-1'OOlDS in the "",""nlCol. 
logo for th. """ of Professont III Arts. &0 ; total 155.0001 

'fowvds tIuo there h .... been oubslll1bed altogether about 
76,2OOl. The subscrIption field It n .... ly exbansted. but. 
perbapa, II)' great \D.WOIllI, &om. \11,1I00I. _ere may be 
ratoed ,J 

1_&0. I. 

Tho Yast Hun. ,A. Gu" ... " 
Tlldolarq ..... of l.attadOWll.." , ' .fnnctpal. 

U"IVBRBI'I'Y 011 EDINB~O'" BUII,DlNOIt ElOTB""",o,,: 
''''",ft l"1:'·j"SCl=PIM" , 

( '. P Appeal for/"~~''- ... " r :.~ 100,00011 

· I I,;' Of whtch alread1 SI1~s~bed J - 75.2001, 

I ,\f ' AenN& ~ CollJlI'I'TlIill 

"Tbe1tlght Hon fit. Lord Provost 
'Pnnmpal S1l" Alexander lirant. Bart. LL D 
Prof ...... S .. Robert Clmsttson. Bart. D.C L 
-James (l0W1Dl, Esq •• M P. ' , 
E. L I. Blyth. Esq ~ C.E. 

~~c.!\~oWll 
John Clmsttson. Esq. W.S 
John C1,perton. Esq ~ 

gh:f: J=E~s~ ! v, . _ 

R BruCl! John.:oon.~.q·. W S 
Prof ..... Muirhead.' • 
T. G Murray, E.q, W.S. 
R M. Snuth. Es'l' I 
Prof ..... T&lt. 
Prof .. sor Tumet' 
Prof ..... Wlioon " 
l'rJrunpai/ltr,Alemnder ~ Bart., (Jol'V_. 

-&muel B"y. Esq .• Uluon Ballk 'Of Scotland. Ew.;btn-gh • 
JOom .. Norwell, Esq., Searetsry,' UlUOIl BImk or floetland. 

'Edmburgb, "' ",', , 
) I Batt... Treasu!ers~ 

Prof ....... W Jioon, - ~ ~ , I 

John Cbrtsttoon, Est W 5., , 
R. ~ JO~toD •• sq, W.S~, 

I BOll'. Seeretanei.t 
, . ) .. 

LOllnoJl, COJUI'IIn'UI ... 

'The RIght BOIi Ly<!1l Playfa.u'. C B ; M.P.' , 
'F .. Beunoch, Esq. 80. Wood street. Ctty "" 
G. M. B .. dwood, E.q •• M.D •• Ind". Museum IJ., 

• Alexander Halley; Esq • M D. • .. " " • ' 
B B. M11Il\ E.q • 114. Clement's Lan~, Lombard S~et; 
Richard Davy. Es'!. F R C S. ' , , 
Dy .. Duokworth. E.q., M D , 11. Gro.fton Street, Ptcoachlll" 
F. Churohtll, Hs'l' MD 1'" " 
The Rev CoSJoo R Gordon. D D ' , 
H M. Matheoon. Ee,! • 3. Lombard Street. 
M ...... MOl •• Esq. M.A., Bamst ... a1>-Law' 
Charles Muroiuson, Esct • M D. ' 
I!l H. S.evekmg, E.q.,1II: D 
Philip Vanderbyl, Esq. Cannon Street. 
Edward Wyld. E.q, Holbmd, Park 
Dy .. Duckworth. Esq:, M.D •• 11, Gra.fton Street, PloaMhny, 
G, M. :Bll'dwo,od, Esq, )! D., 11'cha MUSOlIDI,', , 
. , HoI\., Secretartes. 

l S~"')lAIlY 0,. PBO..POSA.LB. 

1st, To purchase tOe mtes of Park Plaeeand Teviet Row. 
(TIwo has been already e1fueted ah cost of about 33.0001 ) 
, 2nd To erect m the immedJato "'ClOlty of the New RorU 

.Infirmtuy, complete Olaoo-roomo; Tbeotrea, labomtorJel1, 
and Muoe11l'Dll. WIth the latest SOlentdia Improvements, for 

, th~ MedIcal Faculty of tbe UDIvet'!!lty of Edmburgh 
3rd To reorgaruze th. elOOtlng Class-rooms of the College, 

and to 1l'Dprt>V8 them m dtrect adapte.taon to tb~ wants of 
'the .........r Profeoaoro m the Facu1tt .. of Arts, Law. and 

Theology , , , 
, 4th. To provide ~ed' and morl! convenm>t ..... m. 
moda.tton for the Uruverstty IAbrary , , 

5th To'- Btl Univerelty Hall for the conferring of 
Degrees. the holdmg of Exammatlons, and fo • ..u;PUbhc 
Ac8.demteel CeremomeJo • 

6th To IIDpl'OVO to Bome extont the nortb front of the 
College bwldiDg "., ' • , ' 

Stat_ .. lid .J.ppeat II 

· O~. hundred' y ..... ~ an appeal' W&IJ made 'to the 
,pubho on behalf of tho U D1v .... ~ ,of lj:dmburgh. The 
number of atodo.ntll W8II then otated as :' lIatwtx.I 8lJ: IUId 
_ hundred," the mo.dsquaoy of the Collegtato bwldmga 
to the ..... o.nd lDlPctrt8lLce of tbe Umverelty ..... pomted 
out, and. It W8II deolued. ,hat wlulo m Edmburgh great 1ID
pzovements were gomg forward an all banda; .. the U ..... 
,VOH.ty tabno alOI1&" _d .. m wcb a ueglected .lato 
.... to be pnerally oountod a d18hono ... to tbe CIty of Edm. 

, burgh, IUId '" IihIIII*'I of libs KmgdOlll,· 
Tbe roonlt of that .ppeal ..... & ht>eraI puhhc .ubeortptton. 

opened m March 1168, wIucb, WIth libo SId of GOVfA'DD1l!1lt. 
,pooV1ded tho Iumda<mts edt1Ioo now~. TI,ut.t bwld
J.ng ~ _,\mig pmo<L 1IUl\llJ.'~~' an.thQ teochmg 

I .{ 
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J'U1'P08I!I of the Unl_ty. Bnt the lap ... of a century 
haa prodnced great chang... During that penod the 
populataon of the Metropoha baa been more ~han trebled I 
m ...... ed fambta .. fOY tra.elllng haw brongloli the lim
vemty within _y reach of all parte of the .. nntry I the 
advantag .. of an Um .... lty educataon ha .. beoome much 
more .. pp .... lAted; the Ad.""cement of SCIeII .. baa WId..., 
extended the field of aeadOllllC teaclung, and the renown 
ahke of Teach ... a.nd Graduates, wh ... Dames wdl ...... be 
&OSOC1&Ied with tho UDlverslty of EdInburgh haa Ine>eaaod 
Its fame aDd r.putatlon thronghout the world. 

Thu., the bUlldmgs of tbo Unl .... lty agam P"''' to 'be 
wholly Inadequate to It. n ..... o.tt.. Tho ,~a8deqU""1" 
felt In varIOUS ways l ~ 

The number of Stud.nts attendmg the UDI .... lty In 
1768 waa "betwlll:t .IlI: and .... n hunched," and .the 
number of Professors wtIJI Ill. In the freaent ."81on 
(1874-5) the number of StudeDt. 1& botween ,900 and 2,000, 
and that of the Professors 18 35. The ..... room .... om. 
madataon h .. thus beoome wholly inau1lictent T/Ie Stud.nll 
.. t present attending the Ch.m18try, ADatomy. anll Natl11'lll 
HIStory CI..... number about 300 In each..... Tha 
leoture.rooma .... con.equeDtly much oVero!Owded, and 
great personal d,scomfort IS thus ..... ,oned to ,both tho 
te .. h .... and tho taught. 

But apart from the p .... nt bUlldmgll bomg m.ulliClent 
, as regards the number of studentsm .. ttendan ... the nature 

of tho modern system of teschmg .n ..... &1 branch .. h .. 
rend.red the eslBtlng sccommodatlon altogether unsw.table, 

SIn .. the p .... Dt UnlV8r8lty buddIDga were erected, the 
wftole subJect of Practlcal Chennstry h .. been addad to the 

• Courso of Study W,tblD the last 10 years large and com
modious Laborato .... have been pr .. vldOcl. ID oonn.Zlon WIth 
many of the European Umverslti ... and It would be most 
unfortunate If the Umv ..... ty of Edmburgh, whIch waa the 
first Bl'ltl.h School to mtroduoe praotIcaI lDStrnctaon ID 
ChemIStry Into ~he medIcal ournoulum, w .. e oot eDabled 
to corry on aatisfactortly thlB IIIlportant branch of medical 
and amentIfie tr&uung. I 

AglWl, the IDBtru.tton tormerly giveD in Anatomy ~n
"sted almost eDtIrely ;of leoturea and demonstretiono 
delIvered m the cl ..... room The chonges ,n medical 
edueatlOn dUl'lDg tbe last JO year. render It n .... aory tbat 
each Student .bould DOW pursue for hImself tbo .tudf of 
Practical Anatomy. The roome at present ID use were aM 
CODStruCted for that purpose. and are .lamentably madoquato 
for tho work to be dODe m them. 

But besld .. the Depertanents of Cbemistry and Anatomy, 
iD ...... d accommodataon, in the form of laboratories !",d 
rooms swted for lWCl'OBOOp1C and other practIcallnveatagB
tlOD and mstruotloD, IS reqUIred for the ChaIr. of MaterIB 
MedIca. tb. Instatute. of MedICIne, Natural HJStory. and 

,Pathology Nor 18 It leas urgent that muoh addltlonal 
acoommoaatIoll for the .. pparattns and the phy8lca\ labora
tory of the Ohair of Natur&1 Phlloaophy should be prowled. 

'rhere have been recently mstltuted In the UnJver81ty of 
EdInburgh. by the bbera\Ity of 1ho late Sir DaVId Baxter. 
of the Merchant Company of EdInburgh, and of the late 
Sir Rodenck Mur.hlSOn, Cb ..... of Engmeenng. PolItacal 
E.onomy, and Geology respe<ltJvely, and by the mundi
ceoco of Mr. H. G Wa1i8on and MIsS Watson, arrangements 
have beeD made for establlshlng a Chair of FIne Art m 
honour of the late Sir John Watson Gordon, thell' brother. 
For none of the cl ...... thua created 10 tbere .wtable aooom
modataoD Wlthln the present U Dl.er81ty bUlidIngo, and 
.hould the much-needed addltlonal CIniIrs of V OIVel'll&i 
HIstory, of Modern Languages. &0., be hereafter erected. 
tho absolute mau1lictoncy of the preseDt claoo-rooms would 
of coorse be w ..... lDgly folt. 

Collateral Wlth tbe _ of tescbmg acoommooatlon 
there IB also th. dISadvantage of _OB upon the u..tl11'lll 
growth of the Museums Of the Umverslty That of Ana
tomy for wotan... baa by the sceumulataono of yeare so 
outg;'wn the opacc allotted to It that tho Students canDM 
be freely Bdnntted. and It 18 to • great ostent rendered 
una.ailable for teacbmg purposes. 

'rhe UniVer8lty LIbrary, whlch yearly aecumulates a large 
number of valuable hooks. and wlncli 18 oontlnnally _v-
1Dg, by gift and oth ......... B" .... IIOU. of hterory_, 
18 faet ontgrowmg the Imnta ... ognod to .t. 

Nor 18 .t oDly III Ita teaclung aDd BClentllic operation. 
that the U DlVeruty IS hampered by tbe present IDldeqnscy 
·of Ita bUlldmgs All who are Interested m the Um.emty 
must feel It to be unfortunate, If DM d .. cre.btable, that.t 
__ DO Hall of A.saomblYln whICh Degrees may be 
conferred, the Unrrer8lty Connctl eonvened. and the in
_t,OD. of Chanoollora and Recton ... d other aead_,ca1 _0 ...... conducted. It.. nM only moonveDlOUt but 
abo unworthy of the Metropo_ Umvemty to be ....... 
_ed to lwe the M1I8lC Hall <R other CODIDID1I Aaaemhly
Room for 1Iuch purpo8ll8, ",htlst oth ... U ........ _ poe8e88 

handaome balIa. That about to be erected in Glaogow ill 
_ted at a ooe' of not I ... than 55,0001. 

OD the ..... Ion of tb. late Soott .... tonary banqnet (9th 
Angust 1871), the Earl of Dalhon ... mode a Ipmtedappeal 
to aupply, In oonnexlOD WIth the Dame of S ... Walter tIcolit, 
thlB great want of the Unlv ..... ty or EdInburgh. A ... 1>
ICrlptaOD for a ,. Soott Hall· waa opened, and had 1004 
prospect of IU .... ; but tbe .. 1IIm1'''''' In obarr thought 
.t right to adV1B8 Ita dJ ... ntlnuance for tho time, lest It 
nonld bo found to mterfere With tbat whicb mu", be • 
paramonnt object WIth all well-WlSbe .. to tbe Unlverslty
namely, the proviSIon of more s"'tabl. aooommooatlon tor 
iN 1'11l'lOno educatlonal depsrtmonta. 
" It 18 now resolved to make the most strennous etrorla for 
'elfectang the Itnp!Ovtmenle thu. IDdleated aa .... lItaai. 
, After a fnll ooDBlderatlon of all the Cll'CUmstaDl108, it baa 
'been con.luded that tbe best arrangem.nt wdI be to devots 
the .... tang U D1Ver.IV bwldmgl to the ..... 1.. of tho 
Fa.oulta .. of Arts. DIVInity, and lA.w, and to _lifer the 
MedIcal School to a ne ... buddIng wblch WIll at once a8'0rd 
"ufllCloul aooommodatloD for Lecture.room., Mu .... DIB, 
Laboratorl .. , and other apartments toy practICal Vrork, 

'rhe SIte ID ""ew, wluch "DtaIDS an area of 80,000 BljUIIN 
feet, 18 that oocupied by Park Plsco and a portion or TOVIM 
Row adJacent to the New Royal InlirmarYID oourae of 
eroctaon. The new butldmg. Will be luch as to enabl. the 
UDI .. r8lty to reorgam •• , not only the Oepertlnenll of 
Anatomy and CbolD18try, but all the .eparate Dopar_ts 
of Modical Teschmg. OD a scaIo lruted to tbo preaent ad. 
........ d iltata of SCleooe, aDd to tbe numbers of otudentl 
DOW atteDdIng the c1 ...... 

The oI .. e p!O=t,1 of the Intlrmary wt11 be , grea' 
advantago to tbe medical students. and the I'<Imova\ of thll 
dep_ent !tom the present VDlvem!y budd"'B Wlll 
IIberalie for the u .. of Prof ...... of other FaouItl .. a num
ber of ol .. s roome, wblob, togotber WIth all tho oiOIl·rooml 
of tho College, .hould now be 'mp!OVed In veDtiiation DDd 
~n otber respects. 

If It be d .. Ir.d that the Unlvenlty of E.hnbnrgh should 
looDtIDue to hold Its present hIgh POlltloD. m ... urea of the 
Dature mdleated have DOW become aD .beolUIie a_v., 
for th18 VnlVer81ty cannot be expected to IUBIDtain Itl 
reputation If It II ex .. lled by otber Univers.taes ID the 
In.tonaJ appbances of teaohmg. 

By the mUDlficent IIberalJv., for the moat; part. of tho 
'west of Scotland, the UDlVerslty of Glugow has rooently 
beeD foro18bed Wltb ... mpl.te eqUIpmeot of aead8lU1ctil 

I bUlldIDgs. The pnv.te .. ntnhutaona for thlB purpoee 
,amounted,.on 1l7tb Apri.llast, to 149,277.1. 161. 2d. Unleu 
thIS U olveralty can now extend Its tab ... , It wdI not only 
be debarred from antlC1patlng that atoady m .. _ m tbe 
number of Its .lUdenta, ",hlch at mogbt nth ....... naturally 
expecll, but.t IB obVUlUl that It may .. en .... e to OOOllpy 
Ito present hIgh place among the educataonal. iustltutlODl 
.of *ho country. It need herdly be IlUd that IDCh a .... ult 
is to be depr<icated., The mtereItB and weil-bOlng of the 
<lIty of EdmbUl'gh, and IDd .. d of all Sootland. are c1 ... " 
bonnd up WIth thoee of the MotropDhtan Umverelty. 

On th ... ground., and heosnae tho Um ..... ., baa no 
funds to meat the emergency wluch baa mIen, It II now 
determmed to renew the appcal wlucb w .. made 80 etrec
'uslly to the pnbbe .. hundred ,...... ego. The reputetaon 
which the Um .... ,ty b .. earned by the teocluDg of IDCh 
men .. Munro, Dugald Stewart. Black, Cbalm .... Gregory, 
.Leah., FOYbee. HllIDlltoo. Good8ll'. Srme. and S1lIlpBOD, 
and by the educataon Wltbm III wa\IB of ouch men aa 14 .... 
kmtosh. Walter Soott, Cberlas Bell, Luton, AboreromhIB. 
Brougham, Jeffrey, Horner, and Brewster, baa Iutherto 
been most wortluly mamtamed. It 18 the IIWCUS of the 
UmvemtywblCh baa ... mlored III bUlldmg __ -
...-ry. and It IB hoped that all those who are mterested in a 
CODtlnuanOO of ... fame will h~y napond to th18 

apr::-propooed';' make the prDVlBlOn or an Uni .... ity Hall 
dependent on tho amount that may be IU~ ""!~ 
.u1Iictent for all pmp ........ d the ooolrl/nm.",. ..... :.~ 
1Int msI8DoO, be devoted to BU'pplYlDg what baa ....... 'ue 
abaolntely n.........,. for tho UlIlveralty .... Teschmg and 
SCIent1lie IlIBtItutaoD. • 

Lookmg to the ~bable .... oftheadmuable 81te oeleeted, 
... d of the .required bUlld!nga w!th their 0IdIit, JDoindlng 
_dental apen .... the Comm_ lind 1$ n..-, to 
appeal to the general pubbe for OODlrlbaboJIB to the ""
ofoot leas than ItJO,OOOL 

The amou.nt ...... ved wdl be """had m such ........... .. 
ilia)' be detonmned by the General CommlS"'"' .... by., 
Accmg Cmmmtteo to De eppo1Dlod by them. 

n .. hoped that Her Msjeoty'. Government, wluch borg." 
OODIrIbnted to the opleodul newbwldmp of the U_ty 
<If Glasgow, wdl nM foul to po adeq .... _ to 
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pnvate eWorts for plaCIng the Metropolitan Umvemty of 
Scotland on such a footmg 88 18 necesaary to pl'eserve It m 
lte present state nf eJlimency, and enable ,t to keep pace 
Wltli otber Umvers,tlea m the march of unprovement. 

The foragowg Statement and Appeal were framed during 
the lifetIme nf that generous mend nf th .. Umverslty, the 
late Sir DaVid Ba&""" Bart.,,,,,d the Comm,ttee were en
couraged to venture upon tho extenSIve plan of unprove. 
mente .. bove indicated by hlB counsel and co-operatlon, and 
by the hope that he would hberallr ~ In """'1'ng ,t out 
That hope haa been amply realized, Sir DaVld haVlDg 
bequeathed the Bum of 20,0001 for the oxtenSlon of the 
bw1d1ngs nf the Umvenlty" or for the purch ... of land to 
forin a SIt. ThlB clrcumstanoe, together With the en
coumgmg pubhc support already prom1Bed, has led the 
Committee to subIDlt tbe accompanymg detiDlte " SUIIlIll&l')' 
of Proposals," whIch also mclude the UDprovement of the 
nqrtb front olthe eXlBtlDg bwldmg. 

The scheme embodIed III th& foregomg statement and 
... ppeal was maugurated a~ a pubho meetIng held m EdID
burgh, on 6th Apl'll 1874, at wlucb the RIght Hon the 
Lord ProvQSt prea,ded, .. nd the speakers were HlS Grace the 
Duke Qt Buccleuch, tbe Right Ron Lyon Playfall', M P , 
the RIght Han tbe Lord J ustl_General, Ch&ocellor of 
the UnIversIty, Mr Charles Cowan of Log&n House, Mr. 
Campbell-SWinton ofK1mm.rgha.me, Mr Duncan M'Laren, 
M P., the Rev Dr Macgregor, Mr John Mar.hall, advo
eate, the Rev Dr James Taylor, Provost Swa.n, Klrkcaldy, 
and the RIght Row. BIshop Cottenll. ' 

The Natloll&!. unportanee nf the Umv ... lty nf Echnburgh, 
and the strong c1aun. nf the •• heme for ,ts extenSIOn to the 
support of all who are mthested 10 a contmnance of lta 
f&me tmd reputaiaon,. were ably demonstrated by the .peech 
eE the RIght Hom Lyon Playfit.ll' Cop ... of a full report 
of tho proceedIngs at tho meetmg eon b. obtswed on 
apphcatlon to &01 of the Honorary SecretarIe.. ' 

APPENDIX IV. , 
IPJU,OJII_ .B_'I:DI'~ TO 'l'BB '\J1I1'VB:aBJ'1'1r _ G:r.ASGOW'. 

I.-PsoPOSIID REGULATIONS for the SCIlINOJI 
DEGREE. 

be adIDltted to a Degree In SOlenee unless he shall have 
gIven attendance m thlB Un.v .... ty dUrIng the last two 
• .... Ollll of hIS course, nor unl.s. he has attended th .. half 

[El<TaAOTBD from the GLASGOw' UNIVlOaSlTY CALv."DAR ' at least of h .. eourse", th .. Un.versity • 
for 1874-75,. pp ~5-90 ] 3 No SpecIal certlticete .hall b. gIven to students who 

have' passed examtnatIons m subJects for the Degree m 
B •• h,lor oj 8"..,..,. • \ Smenee, but B owned h.t of .ucce •• ful candIdates .hall 

The S.nate, with th. approval of the Umveralty Court. b. pubhshed after each eX&llllJlaiaon, and shall be copIed 
h he mto a book kept for th" purpose bY'the Reg18trar, Both 

have resolved to take t • nec ..... y .tep. to estabhsh t cop ••• of tho JISt shall b •• Igned b:r the exammer •• 
Degre. of Bachelor of Slllence, WIth three alternatl\'e cour... 4. The fee for tho Dogr .. 10 SCIence .hall be 3t 3. i it 
of study Student. W1ll be adtDltted to emmmatlOll, pro· belDg proVided that If any .. ndldat •• hall preseut hImself 
VlBlonally, in November 1876 The Courses of Study 10 for .xaIDlDatlon 10 the dUferent BubJects at cWFerent p.nods, 
!lbe as.arsl DopartlnentB W1ll be as follows .~, he shall pay 11 t.. In each •••• Ion 1D "hloh h. 18 exammed, 

A. l~ BIOLOGICAL SOIBNOB-Any four of th ... ti~e' " ia~ h"s::d!"~~~o ~IDlDeneed thm 00_. for Ii certrli~ts 
1. ChBIDlBtry. 1 m-Engmeermg SOlenee before SeBBlon 1871-72, may be 
2. Anatomy. granted a Degrae on exatDlnatlon 10 all the appolDted .ub-
3. PhYBlolo~., I J ' Jects WIthout attendanee on any 01 ... but those reqUlB,te 
4 ZOOlogy (Includmg Comparatlve Anatomy) for the Cwticate In Engmeenng Smenee. 

• 6 Botany. 6 ExamlDaiaons for tbe Degree of M A Wlll not be held 
And any four nf the Cl ..... lD the Arts Cum.ulum * .. aV&llable for the Degree of B Sc , unl... p .... d by the 

B. } .. GROLOGICAL SCIBNOB , 
1: Geology. 
2 ChOlll18try , 
3. Zoology llDclndlOg Ccmparstlve Anatomy). 
4. HIgh .. Natural PhIlosophy. 
And any four of the Ciao ... ID the Arts Comoulnm, 

proVlded always that, m the event of a Btudent talung 
Geodesy m eoDJunet>on WIth any Umverslty CI .... of 
not leas than 25 lector .. , he shall be allowed to 
d,spense Wlth one nf the Arts Clas .... ' 

C. I .. ENOINBv.RU/O SmRKe" • 
1. Mathematles (1 or 2) 
2 Natural PhIloBo~hy (lor 2). 
3. Inorgawo ChenuBtry (1) 
4. Geolol!Y (I). 
6 Clv1l ~n""Dg (2). 
And any two of the Clas ... 10 the Arts Cumculwn 

exeept MathenlBtlca and Natural PhIlosophy' pro
VIded always that, In the event nf "' student takmg 
Geedeoy In DonJon.tlon WIth the I'ractlcal course u> 
CIVIl EngmeerIDg, or any other UnIversIty CI ... of 
not lea. than 115 leotures, h. ohall be allowed to 
chspense WIth on .. of th .. Arts Claases 

Tile loUOV1JRg Gr. tA. Gen"'G' Rega''''' .... prop ... d lor tA. 
• D<gne 'II Bache' ... oj S........ ' " 

1. The examlOatlon. ,n those subjects wluch are taken 
from the Curnoulum of Arts shall be the aam.,_and subJaot 
to the seme regulatIons, as the I\X8llllDl>Iolon in those .ub-
jeots for tbe D.grce of M.A." , , , 

2. No student may present hunseIt for ""amlDatlon III 
any aubJeot WIthout haVlUg attended a alas. on that .nbJect 
10 an Unlve .. ,ty ~ but ~tudents may present themael_ COl 
exaJIllnatlou m any oniIJ*or mOft of tne IUbJf.Gt& 10 soon as , 
thOJ' have attended the requwte alas.... No student shall 

C1~~~nt."=.~e~~~~~~u;:~ ~0L!= 
lIa\llOm ...... N.lul1II Ph11000pbJ 

8SSn. 

student as a candIdate for tb&t degree; but examlll&iaons 
for the Degree of M A, passed preViously to lst Jannary 
1874, Wlll be accepted for the Degree nf B So, on the 
eandidate paymg the fees for exammatlon for that degree, 
over and above any fees he may have paid .. a candIdate 
for the D.gre. of M A 

7, Honours ,n the .ubjects taken from the Faoulty of 
Art. shall be gIven to Graduat.. ,n SClenee ouly on the 
same currICulum and exammatlon as to Gradua.tes In Alta. 

A. In B .. 810U 18i5-76, the subJacts of eXBIDlnatlon 'n the 
, dep&rtlnent of BIolOgIcal SOlOn ... hall be as follows I-

I .. Physwlogy -A general knowledge of th •• ubjaot as 
treated, • g, In Huxley's Elementary Manual, and 
SPecIal knowledge of some part of the BubJect, to be 
annoonced from tlme to fame ~ the Calendar. The 
opemal subject for next year to be the General Fun ... 
tions of the Nervous System, lDeludlDg the· Bl'8ln and 

I Spmal Cord 
I .. Anatomy.-A general knowledge of Deacnptlve An ... 

tomy aud HlBtology, and a more detaUed knowledge 
of eertam parts of the .ubject, to be aDnonneed from 
tlme to tlm. The Bpemal. subjects for next year to 
be-{l ) The Skeleton (2) The JOlDt.. (3) The 
Muscles The Termmology Wlll be that of H""", .. 
Anatom!l. 

, I .. Zoology tmd Comparalt •• Anatom!l -A general know
ledg.. of the pnnclples _ of ZoologIcal C1aasdicatlon, 

• WIth a more detaUed knOWledge of eertam parts of the 
.ubJect, to be announced from tlme to tune The 
ap.C1&l. subject4 "1' next y.... to be-th~ N ..... ous 
System .. a f!U1do to ClaBBdiceiaon l the P1aeental 
M&1llDllIoha and the Molluaea. 

In Bot ... y -Morphology (Organography), PhYSlology, 
and Systematlo Botany, the last restrIcted to the 

'. general prmClples of olasadieauon. and to BntlBh 
., 'Natural Ord... The -candIdate may b. asked to 

descnhe plants Bet before lum, and refer them'1io th8l1' 
proper p1aee 111 the Vogetahl. KIngdom. (Text-Book 
reoommended, HenfreJ'e Elero..tary C ..... ", 'If Bot.,." 
Mastera' EdJtlon ) , 

K 



/I 
In Chemistry.-Gen<!raI Prmclpl .. ~ Orgau.c Chi!lnls1ay l C. TIre aubjOdla in tbe Department of EnginMri1l8 Selen'" 

CIasslflco.tJon of Orgamc Su"batancea, anol Cheunatrr <if _ ~ abaJl be .. followl .-
Blood, B1Ie, and Urme. \ ".'. Ito MafA"""""".-The IUbjeot. of the &ni01' Math_ 

• : \ trcal Olau. ' 
B The I1lbjeeto of examinatIon In the Depsrtmsnt 01 'ljs N_al PAiloIfJply -ThomlOll and Tait' • .m.....t1lf'J 

• Geolog.cal SCIence shall he .. 1011 ...... ·-' no."" .. aI Nattral Pob""""Ay: porbonl of Maxwen 
In CAetrast-. _ The Pnndamental PnnClpl.. of th\ or Balfour Stewart On H",,: CeJitral Force& Candl· 

..•. "'-_. ... n-~k" ~ datea may profeu higher IUbjeeta 
SCleI1ce, t~ ...-.w.try ,.. ...., .. onnatlona an.. 1. CAliI BfI91IIOO"lIg.-The IUbjeeta mentioned In the 
Mmeralogy. Calend .. at ppr48 and 44 for the two 00_ of the 

1 .. Geology.-Llthol0p' and S_graphn PaI""'n~ ProfeseorofEn n8l!llllfl ' 
logy. anel the cm>d.trono on .. Inch Cw..l Chang.. 111 Geoduy. - ~eo'1 ;;, Geodoaical Instruments I 
depend As spee.al,ubJeota for not year .-Denua.. Methed, of DetermJnmg Local Tune, Lon tud.I.Loti. 
tlan! &tmo.phenc "nd mann.; the eompC8ltlOD .. nd tudea, end Aounutho, M ...... """ent of ~ .. e Lme., 
cmgm of Co,,1 and I_no; M ....... C1mento I the Pnnetpl .. of '.i'rlarJ&ulabon. M ... urement of AroI of 

' .... et, .. of Igneons Rock. found _ted WIth the the Menchon • 
Carhomferoua Stmta m Sco~ "I I" C~. _ The Fundamental Pnno.piea 0' the 

I .. Zoology_PnnClples of Olaoaifloatlan, and a mOll'l Science; tho ChIlml8trf of Iron Oofpm: Lead Tm 
deta.lled knowledge of _0 porta of the lubjeot. to and ZlDO, of Bulldmg MotOl'l.; " W~ter .... d At. 
be announcedfrom time to time The epeClaleubJ ____ .. molphOl'lll ~tr. 
for not y,ar to be-Ohmatal Influence on the D •• tn· I .. GeoIo9V -LIthology, Stratigraphy; Geology .. applied 
butlon of Animal., the Structure and Ammtl .. of the to M'D'ng, and GeOIOgJeallI"""'l"Dg. 
BrachIOpoda. f " , .. en ..... try and Geology tho •••• mnatlon may b. con. 

111 Naw..al Phllo6ophg.-Studente wlll be iequl!ed +.,;. lluotad, m whole or lD part, at the chooretton of the 
show equal profic.ency to that whroh II re~wrOd tor the E.amID .... by reference to lpeaunenl, 01' (10 Geology) 
Degree of M.A. ' "J " • b:r Hours'OD. in tho field. 

",) I, 

iI. .... SJu.Tl!IH.fDIT of the ~.u. EMOLTImllNT8 of the PRO~E8S0BS Bnd Am8TAllT8 in the URIVEBSl'lT OJ' 
GLASGOW; and SoBBDllLE. of LEoTtTBES and LADoluirORl' h8TRUcm01l'. 

ISm, 
, Royal CommiSBICIn On SClentiJ!. Inetruction anil the Advancement of Science, 

. 6, Old Palace. Yard, London, S.W., May Slat, 1876. 
I AM directed by the Duke of DevoDshit-e, the Chairman of tIus Commission, to inform you tbat the 

CommlSBloners, with;' 'View of making their Report on the UnlVOl'8Itles of Scotland 811 complete 811 possible. 
and, as far 88 may he, 8lnlllar, In the ~hara.etet of the InformatIon It alfords.to the Report already iSlned On the 
Enghsh Colleges, are deSIrOUS of in.ludml!' II Statement of the Total Emoluments of the Professor. and 
ABSlBtants in 11'8 varioUl Faculnes. " ' 

W,th tlu. VIew, the acoompanymg Schedales have been drawn up, ami I 8m to .. k you to be 80 good .. to 
further the Inqumes entrusted to the CoDlDll8Slon by alforchng the required informatIon in as complete a form 
tI8 possible, together With any remarks you may he pleased to make. ., 

I am .to. add, ,that, 811 the Report lS now nearly ready for presentation to Her Me,jesty, the Commisslon8l'll 
would 'be glad to receive the Schedules at 88 early a date 88 practicable. 

The Principal of 
The University of Glasgow. 

I h~ve the honour to he, &co 
J. NolUWI Locxn:s, 

Secretfl'7J. 

SIR, . J Glaagow Univeta.ty. Jun. 18th. 1875. 
IN the ~bsence of the PrIncipal, I enclo .. a statement of tbrProfesllore and As_to III tlia ~OUI FBOUItlee of 

this Umvel'sltt As the Wrote. Sea .. on closed III Aprd, and ooly a fe .. of the CIBuee meet in aumlDllr •• t hoe been f01lnd 
lUlf,oaa,ble, partly owmj! to the absence of some of th. 1'1-of ....... to mak. tho Return quite 00UJ!?1ete. 

nth. second return (Schedulea of Lecturea, &. ). the numbers II'veD incJnde.all Cluo meeting .. whether for 1eoturea 
.trlCtly.o celled. or for exammalloM, or other clas. work. In oome of the CIao .... ",struman II conveyed Blmori entirely' 
by mesne of lectur.. (el<&DllnatlOll8 bemg only ocoaaional). moth .... tho greater pari! of the time '" ...... plBll ... th the 
."am.natlon, chlefl.y oral bnt alao '" wntlnll, of the Studentem _ JII"IIlrIbed~ In the Hnman.tyand Greek 
CIao .... for example. three of the four aours 01 daily meetJng are spont .n tina ""y, and (JD\y one 10 1eotureII and 
},robatlans, delivered by the P1-of""""". • ' 

I. Noiman Lockyer, Esq, • 
Secreta.,. to the Royal COIDDlI_ (J'O 

SetentJllc Instruction. 

I have the horwnr to be, &0., 
DONC4" H WalK, 

Clerk of Senate. 

J:.-SCHEDULlI: OJ!' PA.YMENTS. 

" 1 1 
, 

FeeaorShare N1jllIberof~ Aggregate Stipeod of 
SubIeoIo. Ellilowmentll. •• ofF ... Total of or .Aol.otaDto and 

(A.venge'or Bmo1umeBtI. :IlemqutratmL 
1>emo .. _ 

By .... ) ;-., ,I 

" ' 
.. 

~ I, d. ~ .. d ~ .. d 
Logic and Metaph1Blce. • 280 11 2 560 0 0 *840 11 2 -- -
Moral Philollophyand Pohtioal 301 51 3 3500 0 *651 2 3 -- --
~. 

~. of AsIIiJtBnt Natural P oeophy. · ' 316 11 8 . . . -. . tAn BIIiotant IlJJder 
Orolmance, ... d • , Demonatrator in 

• ExpenmeataJ 
Phy ..... 

1001. Greek. . · 292 4 6 87211 0 0 1,164 15 6 One-..tant . 
BmD&IJlty. _ 

,~ · 289 811 1.000 0 0 0 1,289 8 11 One_t . 1001. (.--.f br 
J PJOf_ to 26Ol.): 



','6' . j ,. '. 'T " " .. " " , , ~I I L ~ ~. II 
l , ' i <, F ... or ~ , 'Number Jr AsBmtauta 

Ag~!'n~~d of of Feei • T"tal Subjects. Endowmeuls. (Average for EIIlOlumftst .,.r" or "", I 

8 Years) , "D_trIItOn., • Demonstrators-. , i, j.. .' I ,\. I 

·1, 
- • , 

It s d, It • d '£ s. II' I 

MathOllUlt .. l. · 312 0 0 820 0-0 *1.132 q 0 One !lBsistant '1001 ' (increased'" b,. 

• Professor) , 
Astronomy.. • • 300 I) 0 ' 310 0 *303 fO 0 One IIlIsIStant · 1001 
ClVl1 Engmeenng and Me- 476 0 0 ,I'19 8 "0 664 8 O· On.as~tant ; 501' (pwd b,. Profe.· 

chames. , ,sor). _, _' , " 
Engbsh x.. ... t1IJe. • · 200 0' 0 880 0 0 580 0 0 

, 
" ':::I D.vm.t,y. - · :: Ig, b 118 0 0 *556 13 7 -

Ol'lental Languages 
", '~~~I g' 0 *449 0' 0 ' -'- -- I ,j · Ecol ..... tJoal HIStorf · 341 15 'I 0 *41815 't -- v~ 

B.bboal Cl'ItJC1SID • · 315 0 0 62 0 0 377 0 fJ , ,--,. --
Law - · 310 0 0 340 0 0 '/iliO, ,0 ,P'. -- --
Conv"1lUlCl1llg · · 100 0 0 213 0 0 813 0 0 -- " (Paid by Profe .. or.) Med1ll1lle • · · 270 () 0 . . *. J On. assistant 
Anato1lI,. · · · 250 0 0 781 13 0 *l,03l 13 De1l1onstrator and I 2001 for essIStanta and 

.. S1Bt&nta cJ.a.ss~ses • 
Natural HlatolT · · 219 0, /J ~ o ,0 440 ,0 Q OneasmetantUl Goo· (faull>,., .. sor.) 

S'Tw:l. • 624 S '0 624 0 
101!1. 

· · 100 0 0 ,. -- ---r 
M ..,.. · t 100 0 () 21519 4 315 19 4 -'-
ChOlIllltly • · · 200 0 0 640 0 0 840 0,0 Two 'ess!St&nts · 200/. 
Botany • · J " 230 0 0 ~~ tY I~ 530.0 IQ -- J 

21ii (111';;;;;d hT Pro-Mate1'l& Med1ca · · 100 () 0 364 11 4 One .. S1Bt&nt · ; I '" " r ... or to 46/). • 
Institute. of Medimne " ,150" 0' ~' ,J.' " J ... (. - -' , - , 

" fAssIStant - ~ Pwd hT Professor! ' 
ForeDllo MedlO111e , ~ - 100 0 0 200 0 0 800 0 0 On'''I'~~t - 251 (mcressed b,. Pro-, fessor). 
Cbruoal Sur!.""" - · 100 0 0 104 9 6 204 9'<1{ 'If' -- --Chmosl Me .. me 100 0 0 97 2 6 197 2 J6 -- -' " 

WaltoD1an Lecturer on tho 106 6 0 . - - . . - " 
1_,_ 

Eye. , 
-- ... -~~ -- . . -

• A _ II atIooi.ed 10 _ 0haIrB. 

Il-SC:fna>ULE, OF ,'LEC'rtmES AND 'LABORAtORY INSTRUCTION. 
, . , , 

LeoIures per, W .... .....:.;.:..;.;;, '/ Laboratory Work. 

SubJ_. " 

1 w~. j:slm ... 
, 

~'11 
WiDt~. Suuunor ,Wmtor. s~! 

" 
}t I) 

Hum&J11t,. • "' " " · - 20 - 500 ...., - , .,... 
Grcolt ., - ! I ' /'t.l ~ 100 j 20 ., 500 ",. - -
LOglo and Meta:;,..... - 10 - .250 , ..... 

" - -:Moral Phdolop < and Pob"oal 10 - 250 - - -
BoonomT" 

Ii 
, 

80 Enghsh Lit ..... t .... · " - - - -
Math01l1&tJes · - 20 - 500 - - -
Natural P1ul080ph,. · · 10, I' - 250 ..." D&Jly from 9 a.m. -\' to4pm. 
Aotronom,Y • - - 1 - '20 ....:. . ..:::. \' ~ 

ClVl1 EngmeerinJII and Mechanica. 10 - 250 - Two or more da,.. -&0 each week. 
DlVlnlt,y - · - 5 - 126 - - -O .. ental Languages · " 

lq - . 375 l... - -Churoli lhatciiy · · 6 - 125 - - -
B.bboal Cl'ItJcnsm - · 5 - 125 - - -
An 

Law · - II - 225 - - -Conv.,....';ng · - 5 - 125 - ~ -atoJJly · · - 16 7 800 - D&Jly from 9 a.m. D&Jly from 7 II.m. - to4pm to2pm 
ChenuatrT - · - 10 - 250 ~ Dallyfrom lOa m. D&Jl,. from 10 a.m. 

5 60 
to4pm. to4pm 

otany · · - - - - Demonstral1on at , the ButanICGarden, 

Ph)'8lol~ - · - 6 S 126 40 - one hour,d&Jl,.. 

N.tural IStorf · · 5 5 60 60 - -
S~ _' " ,- , 6 • a no 40 - -
Mate1'l&Med.oa · · 5 II 110 40 - -

B 

Praott .. of Mechcnne .. 
" 

8 11 176 - - -
ForensiC Med10me · " Ii - 110 - , - -
Mld=s. - · · I; - 110 - - - -
Cbwosl i'.l': · - II II 60 25 - -Chrucai Me ClDe · i 2 2 60 25 - -, 
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70 ROYAL OOKMt8810N ON BOUN'lt1!'1O INSTRUIlTION, BTO.: 

ni.-NUllBEB of STUDBlITII aUhe U!II9BB81Tr O! 
GLASGOw. 

Royal Colllllliaaion on Sotentmc In.trnotron 
and the Ad"",..",."t of s..ence, 

6, Old Palace Yard, London, S W.o 
SII', Apnll7tb, 1876 

I AM duected by the Duke of Dom>nsiure, the Cb ..... , 
man of thIS COJDIDI ... on, to .. k you to be 80 good .. to 
favOW' the eomm..sloner. WIth a Statement of the number 
of Students attendIng the Umvemty COIJ1'8e dllrUljJ the 
]last ..... on m tbe ch1ferent FacuU.ea 0' ~ UnIVerSIty of 
Gleogow. The C0lllUllS8l0ner. are de8lrOWl of haVlng ae 
deta>led a Statement ae p08.,ble 

I have, & •• 
The PnnClpal of J. NOIIMAN LaeETall, 

The UOlvemty of Glaegow. Secretarr. 

Gleogow Umveralty, 
SIR, 22nd Apnl1S76. 

I AM Inetrnotod by the PnnClpal of tbis Umvemty 
'to mform you that the number of Matnculated Students 
attendmg the )Jmverlllty dunng the pIlOt S .. slOn was 
1,456, VIZ -

IV.--FaBepayable byST1lDBlITII at the UIIlVBIISITYOI' Bee,. 
Gusaow. 

• Roya.l ComDuuion on Scientdlc 11l8trnction 
IUld the Ad"",oem ... t of &18n .... 

6, Old P&le .. Yard, S W., 
'IlIa., Apnl 28th, 1875. 

1 AM duoct<ad bf the Duke of Devonehll", the CJwr,. 
man of tlu. ComUllllloll, to ask you 10 be 10 good AI to 
.tate, f .... tbemiormatton of the CcmnuBliioners, the amount, 
on an average, of tbe fees payable by Studonts per annum 

,~t tbe UmVll1'8lty of !l1eagow. 
, I have, &0. 

To the l'rm",pal of J. NORMAlI LOCI[Y8a., 
The Um'f'oralty of Gleogow. S .... tary. 

University of Gl .. gOlf, 
Sla., Mayard, 1876 
. 1 Alf 11l8trnotod by the PnnClpai to mform you thM 

In the Faculty of A:rte • 
In the Faculty of MedtClUe I,. 
Iu the Faculty of Law· 

each Stud.nt attendtng thll UOIVerolty pa18 annually a 
.' 904" I MatnculatJOn fee of II., and also" Cleo. f .. to each Pro-
• 339 f .... r whose Lectur.. h. tak.. out. Tha fee for each 

In the Faculty of Dmwty 
• j 163 : Conrae " 31. M., WIth the follOWIng okception., VII., 

(;0 ~atura1 Pbllooophy, i!CDta Law, Cml Law, Conveyancing, 
, -1- 41 4. each; Astronomy, 11. II; Pohtlcal Economy, 

Total· .1,466 11. 11 •. 6<1.; Metaph1l1", 11. 11, 6<1. 
, 1 am &leo m;t;.uotod to forward to _you the encloaed copy , Many of the Stud.nta attend t .... CI ..... each SoBIIion, 

• of the .. Cleo. Catalogue." of the UnIversIty refemng to othera a greater number, but lOme tako onIJ ono 01 .... 
the iBam.e Sesston. ,,, I I am. &0. 

1lee_UIS. 

t am, &0 THaI. Mal" 
THaI. Mal" . , ~. 

TotheS~, 
Royal COJDIDI8olOn on 

SClentmc lnetrnotron, &c. 

1~' 

APPENDIX 'V. 

Royal ColllllllSslon on SOloutdlc InetrnctIon 
IUld tho Advancement of SOlOIlce, 

Ill, Old Palace Yard, London, S. W , 
SIll, _ Apnl28th 1875. 

1 Alf mreotod by the Duke of Devon.lnre, the Chlll1'. 
man of tin. ComDll8l10n, tel .. k you tb be .0 good ... to 
state, (~ $e 1IIformatton of the ColDDllBloDero, the amount 
of the )09""'e of th. Umted Colleg. of St Salvat.or and 
St Leonard In the U mv .... ty of St Andrew's 

Tho Pnnmpal of the U mted 
College of st. Salvat.or 
and St. Leonard, Unlvorolty 
of St Andrew's 

I have, &0 . 
J .N oRHAlI LOCI[YB8, 

Soaretary 

St Andrew's, ' 
SI" 30th AJ;'nl'1875. 

_ I AI< dll'eCted by tbo :i>nnClpal of the Untted College 
lD the Umveralty of St Andrew's to acknowledge the receipt 
of your letter, of dote 28th curt, requeatmg fum to state, 
for the joformatton of the Comm ... loD, the amonnt of tb. 
Income af the Umted .college of St. jlalvator '!"'i St. 
Leonard 

In comphance WIth BOid-reqnBBt I bave now to menmon 
that tho mcome of the UnIted College avmJable for the 
oaJan .. and Incomes of the PrinCIpal and elgbt Prof ... oro 
In tbe Colleg., after payment of pubbc and paroelual 
burdens on the college Janda, pormaneot ohargBB and or
penoes, amonnto, on an """"'Ko of the past three y ..... , to 
1,9501. 1 b. Iii 

Th. Prof 08801' of ChomlStry In the United College do .. 
not partwtpate in the above mcome. He ..... ves a eaJary 

, of 901 per annnm from the proceeds of a beqDBBt by the 
l&te Dr. Gray, the net tmIonnt of wlnoh, after dofraymg 
other cbarges, does not adDllt of an)' greater paym~ hemg 
made to the Prof .... r. 

J Norman Lockyer, Esq~ 
Secretary, Royal CommIB';on 
on S .. entdic IWltrnctIoD and 
the Advancemeot of Science 

1 have, &c. 
STUART GBACW:, 

Secretary, Umted College 
of St. Andrew'. 

St Andrew'8, 
Sla., 6th May 1875 

I AM an..otod by the Principal of St. M...,... Colleg. 
m the Umvermtyof St.Andrew' .. toaoknowledgetheleCOlpt 

of YOut letter of date 28th ult. requemog lum to state for 
'the mformatlon of the ColDD1llllOD tho amount of tho 
mcome of St. M...,... College. 

In comphance Wltb said ~uBBt, I havo now to mention 
that the Revenue of St Mary. College ava1l&bl. for pay. 
m ... t of t/lo SaJan .. and Incom .. of tbe <PrmClpal, the P..,. 
f ... or of DtVlOlty and BIblical CntlCllM, and tbe Prof ...... 
of Hebrew In the College. aiter dedootron of pubho IUld 
paroelual burde1l8 on the College Landa, permanent oharS" 
and expenoea, amounta, on an avorege of the past tbree 
rears, to 7201 So 3d. 

The Profes ..... of DIVlDltl and Church H,.to.., IU St. 
M...,... College do .. Dot partiCIpate In the abov. lnocme. 

, 1 bave, &0. • 
J Nonnan Lockyer, Esq., STUART GRACII, 

Secretarr. Royal ComimsSJen Secretary of St. Mar)"_ 
on Smentrllc lnetrnctlOn and Collejre. 
the Advancement of SCI.nce. 

IL=-STA1'EHEBT of -the TOTAL EIIIOLUIIIEtITI of the Ieott I"" 
PROF8880RS and A8SlSTAlI'TS m the UmvBII8lTr . 

- 0" ST. ANDIIIIw's; and ScmmuLII of LIICTURBI 
and !d.BOIlATORY llrIlTRUCTIO... -

Royal eommlBlioD on Screntiftc In8truction 
, and the Advancement of Scumee, 

6, Old Palace Yard, London, 8 W., 
Sm, May 3lBt, 1876. 

I AlII dfrected by tbe Duke of Devonohire, the 
Chairman of thIS ComlDIB8I0o, tb inform yon that the 
Colll1lll8slOners, W11.h. a VIew of malung their Report 
aD the UmvenntlB8 of Scotland as oompJete 88 pOll
SIble, and, 88 W as may be, 8IllI1lar, In the character of 
the InformatloD It aJfurds, to the Report already .awed 
OD the Engh8h Colleges, ""' des.rous of "windIng II 
Statement of the total Emolumenta of the ProfellllOl'8 
and AssIstants m the vannna Faculties. 

WIth tlua view, the accompanying Schedolee have 
been drawn np, &Ild I am to ask yon to be 80 good as 
to further the Inquiries enmtoted to the ComiwMiDn 



APl'ENDvt TO SEVENTH BEPOBT. 'il 

by alfordulg th& reqUIred mformation in lIS complete 
a form lIS pOSlllble, together WIth any remark. you may 
be pleased to make. 

I am to a.cId, that, as the Report 19 now nearly reedy 
for presentatIOn to Her Majesty, the "CommlSSI<lners 
would be gled to receIve the Schedules at lIS early a 
dste lIS practICable. 

I have the honour to be, &c. 
J. NORMAN LOOKYER, 

The Prmclpal of Secretary. 
The Umverslty of St. ~ndrew' •• 

UnIverSIty, St Andrew's, 
SIR, June 10th, 1875. 

I AU dl1eeted to acknowledge the re"",pt of lOur 
letter of the 31st o1tnno, addressed to the PrInCIpal 0 the 
UmVer81ty, and toencI08e, forthe,mformatlon of your Com .. 
mlSSloners, a. 14 Schedule of the Lectures and Laboratory' 
Instruction," and a. "Schedule of Payments,'" a.s requested 
by yon. 

I have, &0., 
J. Norman Lockyer, Esq , ROB""T W ALB"''', 

Secretary to the CommISsion on RegIstrar. 
SCientIfic Instruction 

I-SCSEDUL. of PAYUBNT •• . 
BndOwm~ f" " I Numberof t.f:.:;r:: Pees.01' Sha'r6 of Total of AlI8lstanta 

Subjeol .. P ... Jilmolumenta or Demon- .AJrwgWltlland 
, Prom College j1'ar11amen1e.l'7 I stratol'l Demonatmtorl 

prope1't7 vote. 

L-Um1'BD COlJ.llGJD 

" • d J!. 
PrInCipal • · · 807 10 7 240 
Humawty ].>rof .... r · · 195 4 ~ 120 
Greek II · · · 215 4 1 100 
MathematIcs., .. .. · 206 4 7 109 
LOgiC and E.gb,h Literature Profeo,or - 215 " 7 150 
Moral Philosophy Profeosor. • 215 4 T 150 
Natural Phllo,ophy .. · 215 4 1 150 
CbOJDl8try 

" · ·90 0 0 125 

¥edlcine " · · 194 811 100 

Natural HIstory .. · 194 811 100 

• n.-IlT. M.,,,,'s CoLLBGlI:. 
PrInCipal and' Syst.lIlILIIe TheolOgical 

Professor . 
1218 ,6 i 248 

Blbbcal.Crituusm Profe880r · · 327 Q 9 87 
EoclellastIcal HIstory Proieasor , mi. ~429 
Hebrew Professor · · · 174 12 10 211 

n.-SCSIDDUL .. of LIICTU"". and LABORATORY' 
INSTRUOTION. 

Subjec. 

I.-UNr<BD COLLBOB. 
Pnnotpal .. .. .-
Huma1l1ty Protelsor .. 
Greek rt .. 

MathematiOl ". ... 
LolJlo and Eugll8h LIt ..... 

lure Prof.ssor 
Moral Phllo.ophy Rnd 

Pohllca\ Economy Prof 
Natural PbUo.ophy .. 
Ch.mlStry Profeuor -
MedtOlD& u .. 
Naturallh,tory Prole.sor 

U-&r MAlo .... COLLllGJI 
Prlnolpal and Systemab6' 

Bir~:t(gI1~':P:ie.oor 
Eooleslasbcal HI8tory ,~ 
H.brew l'rofeuor -

15 
15 
18 
8 

7 

7 
7 
8 
$ 

11 

S 
S 

10 

oaeuional. 
845 
845 
299 
184 

150 

\68 
161 

69 
115 

162 

90 
90 

180 

• 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

(), 

0 

} 

"_11'1 m.-NUlIBlIB 01' STUDRNT8 attenlhng the UlfIVJla-
8ITY OI'.ST. AlroRBW's. 

Royal Comm_on 011 Scientific Instruction 
and the Advo.ncement of Sc'Ol1"" 

6, Old Paiaoo Y &rd, London, S W., 
SIR, April 17th, 1875. 

I .... ~od by the Duk. of Dovonshue, the Ch_ 
IlIaD of th .. COlllllllWon, to ask 10n to be 10 good as to 
favour the CommIS.,on .... With a Statement of the number 
of Studenta att .... hng the Umver&lV Co1ll'lO duting the 

I 

d ,& • d ,& •• il ,& • d 
0 none. 547 10 7 - -
0 152 5 0 467 9 7 - -
0 15~ 8 0 47012 7 - -
0 155, 8 0 470 HI 7 1 100 0 0 
0 118 U 6 478 16 1 - -
0 64 1 0 4i9 5 7 - -, 
0 80 11 0 446 1 7 - -
0 95 0 8 810 0 8 - -
o{ None 8X&lted by }2~4 811 - -p ...... tProfeas.OI 

o{ No •• exacted by 
late Profealor }294 811 - -

Q 40 S 0 501 11 1 - -
0 21 17 6 "86 6 ~ - -
8 28 5 6 445 7 2 - -
8 80 19 6 41614 0 -

past SesalOn in the Ihfferent F""ultIes of the UDlVerslty of 
5t Andrew'.. The CommISSIoners are demon. of haVIng 
.. detaJl.d a Statement as pOSSible 

I have, &0. '" 
The Pnncipal of J NORUAN'LocB:YB"I 

The UDlVel'lllty of St Andrew's. Secretary. 

UDlVOrIllty, St. Andrew'I, 
SIR, A,PrIl22nd, 1875 

1" •• ply to yo"" letter oUb.17th IDst, I beg to state 
that the number of Students attendIng the Class .. m the 
Faculty of Arts dDrlng Ses .. on 1874-75 h.. been 118 
ThIS Facultymc1udes the followlDg Class .. in MathematIcal 
&lid PhYSical SCIenoe, VIZ, MathematIcs, Natural Plulo. 
sophy. and ChemIStry. The number attenlhng the Facnlty , 
of Theology has been 23 

I enclose a pnnted hst, from which the CommISslone .. 
will. .. e tho number of Students attending the .... p.ctlve 
Class ... 

I beve, &0. 
J C. SSAl"P, 

PrInCipal of the Umted College 
J NOl'DlBIl Lockyer, Esq. 

Number of MatrIouIated Students (Session 
1874-75) at the UOlted College • • 

Number of MatrIouIated Students at St. Mary'. 
College • • • • • 

Total at the Umversity • 
[E.<tracted from LIsts for 1874-75.] 

118 

23 

141 

1V.-FBEs payable by STUDIINTS at the UNIVERSITY a.e_ 
OP ST. AlroRBW's. 

Royal CommISSion on SCIentlllo InstructIon 
and the AdvenceJDoot of SCience, 

6, Old PaIaoe Y &rd, S W , 
SIB, A pnl28th, 1875. 

I AM dI1ected by the Duke of Dovollllhue, the Ch ..... 
11\&11 of ~hlJ !;ommilSIO/l, II> ask you to be 10 good .. to 

K3 



'12 ROYAL OOMMISSION OIl' 8oh:lI'TII'ro'INBTRUOTIOlf. RTO.: 

atate. for the Infonnatlon of the COIIIIIllSIloners. the amonnt, 
on an average. of the f ... payable b;r Students per annum 
at the Umvemt;r of St. Andrew's 

I have. & •• 
To the Pnnoipal of J. N O" .... N LOCKY." 

The U OIver8It;r of St Andrewa. Secretary 

UOlverS't;r. St. Andrew's. 
SIR. Ma;r5tb, 1875. 

IN reply to your letter of the 28th AprtI, addreooed 
to the Prmctpal. I &Dl dtreoted to mform you that Students 
attendmg the Umted Colleg. pay a Matnoulatloo Fee of 
11 ou enj;erlng, and a few of 31. as. for eaoh Class they maT 

_d durmg "he SeasiOIl. Should 1hey _d thNo 
CIasaea, winch .. tha ~ number. In that _ tha 
aonnal payment mad. by eaoh Stud"", amoon. tn lUI lie. 
In the evont 0' their pNC88dmg tn GraduBtton In .uta • 
funher fee of 11. b. 18 payable for eachof tha three Deport
menta of Exa.mlnation. 

Studente of St. Mary'. College pay" Matriculation Fee 
of 11.. and " Fee of 21 21. for each of tho CJaaa .. th.,. 
_d, winch .. In general three In nnmber~ 

, .. lam,& .. 
NOl'IIl8Il Lookyer, Esq., ROIIBB'l' W ... Lltll" 

London. Begtatrar. 

APPENDIX VI. 
I .4l'''' aar.a.TZa'G TO Ta. _ZV'IIKIInT 0 • .&21 ___ • 

800"""",4& 1. CORaIl8.oNn""0,, BBTWB"N BBa MA •• STy'S Co .. -
MI8Sl0NlliRS AND THB PXINCIPAL OP THB UNI
VERSITY OP ABERDBBN. 

MtDutesof 
Evulence, 

X:~dn:v., 
p ,. 

Royal ComDllS •• on on SClentlile Inatructlon ' 
and the Advancement of SCIence. 

6. Old Palace Yard/London. S W., 
Sm, 'F.broary 17th. 1872. 

14 .. dIreCted by_hb Dub of D.vonalnre. the Chm
man of tina Comm .... on. to &eqUlWlt fOU that EVIdence 011" 
the subJect of SClenttfic ,InatructlOn In the Sl'Qttllh Umv .... , , 
Slll .. IS now beIng taken. and I am to ask ,.ou If you are 
deslloue that any Wltn ..... should be ..... wn.d Wltl\ ref .... " 
ence to the SOlenttfic In.tructlon gtven In the Vlllvennt;r 
of Aherdeen. "Dd the Statement wlltcl> \yen, ha ... already 
been so good as to {oflV&rd to the Comm1ll1on. In tha 
event of tine bOlDg the caae. I am to requ .. t you to be ao 
good as to favour me IWlth the nato .. of the Wl_ ... 
whom you would propose. and to atate If mthet"Wodneaday 
or Fnda;r next week would be conv.m.nt for taktng tha 
eVIdence. 0' wluch " pl'llms should be nt onoo forwarded. In 
order that It may b. P1'lDted and Oll'Culated amonll tha, 
CotnmlBl,o .. ers pnor to the day of meetlDg. ' : 

1 hav .. &0. -

The PnnOlpal or 
J NO ...... N LOCKY .. ". 
, Secretary. . 

The Unlveralt;r of Aberdeen 

I VniverlJt;r of Aberdeen, 
SIR.' " , , ;Feb, .23rd. 1872. 

'I 9: .. VE commUDlCllted the Hohtente of .,our letter to 
the Prof • .,.o .. of the Unlvemty . 

I regret,Jo '''y that. lit thIS bUlY ..... on of the y ..... it 
would h~mely mconvoment, " not tmpo.Sl\>le. for any, 
of them to leave thell Academ,c duties for the purpose'·of· 
gOlDg to London., 

At the sam. time I have to observe. that d a pr6o,,. of 
tho .xanunatlon to winch, m the .... nt of th .... go.ng th ... 
they would be sllblected. ~r any IOftes of quer.es, &bould b. 
lent by the CoIlllIl10810D, 0Itb .. to the Umverelty or to the 
Professora separately, any )nfarmailoll j;ha~, IS 408lll1d WIll 
be gladly fuml8bed . "I' 

May 1 venture respectfully to expresl an earnest Ilopo 
that.r any practtca\ steps for the Advancement of SCI.noe 
should _ult from the laboura of tha COmDUS8101\, tho 
deliOlOnc.ee In apphancea for Smenttfio lnstruet>on. paott
cularly a. to _ana of tUootrlllJrm, winch tb18 and other 
Umv .... ll .. labour under, ma;r b. bome m mmd. 

I ha .... &0. 
(SIgDed) P C. C ..... PBBLL. 

J. N. Lock;rer. Esq Prmcnpal. 

6, Old Palace Yard, Londol\, S.W •• 
March 2nd, 1872. 

I BA VII latd your letter of tha 23.d of February 
before tlu. CoIlllDlBBlOll, and I am dlJ'eCted by the Cbwman 
to ask when It would ha convemenU .. &Dyof the S",entrllc 
Profes .... to appear before the ConmuslIonera Wlth a 1'IeW 
of gmng eVIdence on the defiotenCles m apphences for 
SCl8Iltrllc Instruction referred to m your letter. as tha 
CODIJDI&8lonere can only Report on wliat may b. gIVen m 
EVIdence before them. 

I ha .... &0. '; 

Th. PnnClpal of 
The Unlverslt;rof Aberd .... 

J.NO."AN LoCKYB" 
Secretary 

Un""mut;r of Aberdeen, 
SIR, March 4th. 1872. 
• I S ... VB had the bonour to ..... ve ;rom letter of tlui 
~~ and Will COmtnumcateon the aubJect of It with the 

I f .... however. that .t will scarcel)' be poeeible for them 
formalli. to come to a deOlI.on on .t before the neBt meetmg 
~~ .natue. WblCh '" to b. on the 9th .. st •• -Saturday 

, In the meantime. I ahonld b. much obliged b;r yoOf 
telhng m. how long the Contm .... on II to IJt. and wliat .. 
tho Io.telt penod at whlOh .VIdence WIll b ...... ved. 
, I' I have, &c" " 
"~ L I :" (Stgned) P. C. C ...... ULL, 
'.\ •• ~orme", Lockyer. Esq. , , H Pl'lnC1,poL 

i ,II 6; Old P,,1o.co Yard. London, S W.. ' 
5, .. ' [ , MIlCh 23rd. 18711. 

, I AM dtraeted bJ the Duke of Devon.h .... the 
Chairman of th .. ,coDUDlloioD, to uk wbeth8l' I. would be 
conftm.nt for any.of the SOl.nidlc Profel.on to "pp.'" 
before the CoIDDlllSlonon on either the 12th or 19th of 
Apnl, for the Jlurpo.e of gl'nng Evidence on' SOlenttftc 
In._oo II>tlJe l.IlI1v .... tr of Aberdeen? ' ,,' 

, ~. b ...... &o. • 
- The Prin~ Of ' I. Noa .. iUI LocEY ... 

, The UnlVerBlt;r of Aberd..... ,', , Secretarr. 
The UIIIVerlJt;r. Aberdeen. 

Sm. March 28th. J 872. 
, aa.BaRlNG to your letter of tha 23rd mat .• addreoed 
totha P1'lDOlpai of -thi. UmVOllDt;r. 1_ that I ma),.ln 
the absence of the l'rlnOlpaJ from ill health. be pemntted 
to '''y that I ehaIl 10.,. yOUl letter before the Senatue 
Academtons at I. fust meeting on the 5th of Aprd nest. 
afteJ winch I ahall ha able to gtv. yon a definIte answer. 

lam. &c., 
, (SIgned) WH M'LL'G41f. 

'The SocrM;ary.' Secretary of the Umverl1ty. 
Royal ComDUaalon on SOlentrllc lnatructlon. 

The Univerllty. Aberdeen. 
S,a. ' Aprd 8.h. 1872. 

_ aaPBaRlJIG to yOOl letter to the PnnClpal. of tin. 
Univeralt;r of date 23ld March 1872. I &10 inotruoted b)' 
tho. Senatus Acadenncul to sa,. that. on cona,deratum of 
the 8Ubject tharem Hferred to. the Seoatua II of "",man 
thatc n baa notlnng apOOlai to COlDIDUDlOate to the Com-
1Il18SlOD. 

I Am, &0., 
(Signed) W ... M'L~JOAIf. 

The Secretary of Sea. of 8eDntus. 
Th. Roya\ ComDUlBlOD on 

Smentdic InatructIan, 

IL NIlII.Ba of STI1I)IIN::;:'dmg tha UJf1VllIUIITY or ... ~I ~.", 
_ , ABBaoSBlI", "t 

Royal ComlDJB81On on SOleDllila InotrnctiDn 
and the Advanoement of SOlen"", 

6. Old Pa\aoe Yard, London. S.W • 
SUI, ApnJ 17th. 1875. 

I 4 .. dtracted by tb. Duk. of Devonalure. the Chalt. 
man of tina ConmusSlon, to ask you to be 80 good as to 
favour tha COJDJDlBBJ ......... WIth .. Statement of the nnmber 
of Students attendm~ tha Umv .... t;r Couree dOlIDf!' the 
past Seamon In the diJl'erent PlICUltlea of the UIJ.lVIOOlI;r of 
Aberdeen. The Comtntoalonera are demoua of hamtg .. 
defatled a Statement as poambJe. 

lhav •• &c. 
The Prinmpa1 of I. N oaHAIf Loctt:n .. 

The Umveretty at AberdseD. Semetar;r. 
, a-uwnol, Stdmonth, Devon, 

S,.. Apnl 26tb. 1875. 
IN reply to y= letter of 17th inst • I have the honour 

to state tIi-' the Dumber at Students attendmg tha Um-



verOlty Cours.. dUn\lg tho pv.st S .... O\1 ,1874-75) was 
aefollow_",- ,l 

In the Faoulty of Arts - _I; -' i. 336 
.. .. DIVlDlty. 36 
'd Law., 14 

Medicine 227 

Stud~ta l"lboth Arts and Medl8mo • S 613 
_ m both DI'VlDlty and Mcdunne 2 

• 10 

Total number of S~de~ta - ;I~ 603 
I regret ~hat abaenell from home has pr ... ellted me from 

maklllg an _her reply 
lha .... & .. 

J , I P C CAMPBJC.L.&J \ ,J 

The Secretary of Pnnmpo.l of the Umverslty 
The Roy.l CommIssion of Aberdeell1 

on SC18n¥c lnstructlon, ~c. 
I' ~ ! 

• 
' ...... 141} III. F"". p.yable 'by STUDBNTS .t the U NIVBRSITY O. 

I ASBBDBBK .. 

'Royal Comlllloolon on SCIentific Instruction 
and the Advancement of Smence, -

, - 6, Old Palace Yard, S W , 
SII" 'April 28th, lil75 

t AM dIrected by the Duke of DevonshU'8, the ChaJr
man of thIS ComIDl881oDJ to ~ asky.ou to be so good aa to 
llta.te, fol' the mformation of the CommI8sloners, the &JIlount, 
on an average. of the fee. payable by Studento per annum 
at the Umv .... ty of Aberd.en . - ,> - ., ," , • 

To the Pnnmpol of 
The Umvel8lby of Aberdeen. 

I have, &c .1 ' L' ~ 'J 

J. NORMAN LOCltYBB, 
, Secretary • . ' 

Rooemount, Sldmouth, 
Sill, Mar 1st. IS76. 

IN anower to yoU\' letter of the 28th ult •• I beg leaveto 
state that the amount, on the averag., of the f ... payable by 
the Studento per annum at the Un,ver"ty of Ah .. deen IS 
I18lollows'~ 

73 

£ 8 d. 
In the Faculty of Arts' - 7 12 0 

" "DIVIDit}i If 13 4 
" Law 6' 4 0 

, ( n ' MedIcme" :. - 12 0 6 
• rie .. He the a'V~e .ums p",d yearly by the Students 
follOWIng tl18 cours •• reqWSlte In each Faoulty. but as 
many Studenta attend more than the reqnISlte n.umb .. of 
Classes, th ... experuhture lJI In suoh cases hIgher than the 
above.1 ,I' J I 

The fee for esch Class or Cour.e of Lectures IS generally 
.31 3 •• ; for S.cond Clasoeo and Summer Co"".e. generally 
21, 2s, III some ...... II 1.. In Anatomy -Second 
Cours •• 31 3s , ThIrd Cou .. e, II Is. 

The average yearly payment otated above Includes In 
each case the annua.! Matrll;.datlon Fee of 11 (whIch com
pm .. ubrary and ell mllldental expens .. ). as well as feeo 
to Prof ... ora Addmon&l payments have to be made at 
Exanunatlon for Degr.... m Alto, 3/. 3s ,III DIVInIty 
(lI D), 3/. -38 , m Medlcm. (M B), 151 15., (C M ), 
.Ql.- Os, on promotion from M B. to M D, 5/. Os, In 
add,tlon to the stamp duty on DIploma The Degre.s of 
D D and LL,D. are H;Ollorary, and DC> ch."ge lJI made for 
tl18m, 
, A con.id_ole numb .. ' of Students 'in the M.d,cal 
Faoultr. attend thIS Umver.lty only dunng the I.ot two 
;year. Of the Cumcwurn. bavmg studied a't oth.. MedIcal 
Sohoolo. and BOm. Students, havmg no VIews to Gradua

I ;tIon. attend SJ!emal Lectures In th. Faoultle. of Arts or of 
MedICIne, paymg ~h,e uoual f.1l}! to 'the Profes.ors whose 
lectures they attend 'I'" I " I tJ, .JU ,'" J 

,I do not \Ind ... tend I~ to b. the WISh' of' tbe Com
InlJlo,onero to know the gtoS~ Revenue of the UnIversIty 
And Ito OfficJols. 8lISIDg from pyamento by the Students. 
Hut although your letter does not appe .. to Imply thiS, I 
should end .. vour to prepare a statem.nt on the subject, If 
d ...... d. and If you would b. so good as to let me know the 

,:::E.:..of years over whIch 10~ would W18h the aVBra!\" to 

I hav., &0 
P C CA"PBBLL, 

Prlllmpal of the UnIverSIty 
of Aberdeen 

J. Norman Lockyer; Eoq, S.cretary, 
Royal Comm, •• ,on. on SCIe,n~fio lnotructlon 

APPENDIX VII. 
PAP ..... r.ATZWO '1'0 'I'll. qVJI ... S _lYIIIuft'1l'~' 'I'll. qVIIBlr's cor.LaoaS Dr maLAll'D. 

" I EXTRACTS frolP the C\VtL SERVIOE ESTIMATES for B.-ExAMINJlRII' STIPBNDS • 
the :/<1NANOIAL YEAR 1875-76. ,. £ 
Th. Queen'. Un •• er.dy '" Ireland £ 

A-SALARlas 
B -EXA.MINBB8' STIPBNDS 
C.-EXAM1NBR" ExpaNs"S" 
D.-MaDALs ANn PBlZI08 • 
E.-INOID"NTALS _ 

DIITAILB of the above 

• 1.261" 
• 1,260 

735 
" 749 

268 ,-
£4.273 

" I\.u.AJIY~<>DI"" 

A,-8AU1W1" 

J ~]] J 
181Md. 

Iil .... tary" _. - '. ,£ .i £' 
- 500 ; 20 600 ,600 

A..,.taut Seeretaryf , 150 20 820 190 
Clerkt· - - - 90 lQ 180 170 _ 
Clerk of CODvooaUOD - - - - 100 
Wnlero - . - - - 40 
OIB.e~ - I - - - - 11 
EchI1ng CalencJar - . - - - GO 

I 

ToIal forSalanei 
I 

1!1,ll61, , 
• ThI, om .... -.. aIab3OOl. pol' AlmtmJ .. AlmlantBDmlnertn 

Three ExallllD,rs m Greek, two at ISl , one at 201 56 
D,tto - Latm ditto d,tto _ 56 

DItto MathematICS d,tto ditto - &6 
Ditto Natural PIu1osophy. two at 181, 

one at 201.. - - 56 
FIve Ex.mlD ... m History, Enghsh LIteratUre. 

LogiC, and MstaphySl .... four at lSI, one at 20/. - 92 

Tbree Emuuners m Chellllstry. 'two at 181, one 
at 201. - 56 

Ditto Natural HIStOry, two at lSI 
one at 201. - - - ' 5~ 

ModOlD Langu&g88, two at 
lSI .• on. at 201. - _ 56 

Anatomy and Phyolo!ogy. two 
at lSI. one at 201. - - 56 

D,tto Crril EngJD88!IDg. at 201 each 60 
DItto ,La" d,tto 60 
D,tto Pohtlcal Economy ditto 60 

Qu. Examin .. In MechCIne -
'DItto Surgery-

D,tto MIdWIfery, &0. 
Ditto • ~ 'Mechcallunsprndence 

DItto Matena M~ i" 
Contingent Exammera 
Superintendenla of ExammatJons -

- 100 

- 100 
- 75 
- 75 
- 75 
- 100 
- 15 

£1,260 

1\4 
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D -Ma» ... u ..... » Pal .. s: I. 
16 Medals .. IH. k for FUBt C\aaa at D~ Ex· 

allUJl&tJon • - - • 84 
17 Pnoes at 151 and ono .. 101 for Degree Ex-

ammatlona - • • - - 1166 
13 Pmes at 101 for FUBt C\aaa at proVlO". Ul1Iversity 

ExammatJon - - - • - 130 
22 p,., .... at 101. and tbJee at 61. for Second CIaaa at 

D"!!",,, Exammatlon • - • - 235 
7 Prizes at 51 for Second CIau at Degree E,.....,...,.. 
tlon at Preo).oua Unlverstty Exammatlon • • 35 

k/49 --E.-I .. cI»""",,,,1o EXPII .. BIIS : 

Rnu .... of the Number of Stodenta In tho ... varal Faoulttll 
or Del;'ariments at Quoen·. College, Beirut, dunng the 

Saaaion 1873-74. 
In Arts·. • 118 
.. Ctvtllllngtn88l'1ng 20 
~Law.. 26 
It MedIcine ... .. .. 206 

• Not pnmnng .'" Special Colll'lre 
or Faculty • • \.'" ,,,,3 • 

",,~, 

Attendtng In two Depmmenia 7 

Total number 01 aoparate Studenta 376 
(S'Ped) 

May, 1876. 
R». OULTO ... B D •• l\egtotrar. 

Queen '. Collega, Belfaat. 
Advertl8ement., Senatora' Expens .. , Extra Attend

anee at Exannn&t1ona, at Meetings of the Um_ 
mty, and at MootIngs of Convomtton, and 
Sundries • • • • • 1.1168 ---

Tn. Q ...... '. Colleg .. , Inland. 
A.-I.. AI»' OP Tall EXP""BIIS OF Qu .... 's 

}t.!...l .. CAt':G:; ~~:"'ExPII"sJlS OP QUBBN;. 1.000 
COLL&GII, COltE • 1,000 

C.-IN AID OP TBII EXPII ... II. OP QUIll,..'. 

Taa Diatrtbutlon of the Stildenta atteodlDg Queen" Col • ...,Jif""" lege. Cork. antonl! the ,.vera! Facult..... durtng tb. ~Iui" III ' I ,,,II 

Se88lon 1873-74, II .hown m the follolVlng Table. Qe:OOJt \ I:;~: 
(Jon .. I >to) 
Cort.1 1 m' 
'boA. .;ril 
mfclJl 'IPI 
1811 ' ,,'"' ~ Hatrloolated I-~~ted Totol, Bt;udQntl. .tUdeutt. 

Faeulty 01 Arts • · sa 8 84 

COLLEGII. G ... LW ... Y • 1.000 
D.-X .. AI» OP TBII AUGKJlN'I' ... TIO .. OF TBa 

SALABlES 01' TUB PROP.BBORB OP TBB 
,ADOva· .. AKE» COLLIIGII. • • J.176 

1.4,176 

Tho Sum or 21.0001. per &mIum .. charged upon the 
ConBobdated Fund for Salanes of Profes .. rs and Offic .... 
and Allowances for Scholars and Pro.... purau.nt to 
8 & 9 V,et. c 66. sill. 

II. NUHSlIlt of STunIlNT. attendtng the QUBB .. ·S 
CoLLBGB8 m laBLAND 

6. Old Pal .... Y &rd, London. 5 W. 
SIlt. May Illth 1875". 

X AK dtrected hy the Duko of DevQnBIure. tho 
Chall1Il&u of this Commission, to ask you to ho BO good sa' 
to 1It&te, for the mformatIon of the CommlBBlonerB, the 
Dumber of Stildents IU the severa! Facultl... at Queen'.' 

~ Belfast, } .. ' 
College ,pork, dlmng the Selllon 1873-4 • 

• 'aI_y, 
• lh&ve, &c • 

J NO""A" LOCEYII", 

The PresIdent of 
Secretary. 

Queen's College, Belfaat, 
" » Cor~ 

Galway. 

• SIlt, Queen'. College. Belfaat, May 14th, 1875. 
I BAVa the hononr of aendmg to you herewlth. m 

co>;!,phanco WIth your commun1C8t1on to me of th.12th mat, 
... rI1tI1m of the number of Studenta who attended thJJ 
College dUl'lng the Seaston 1873-74, claaoUled depart
mentally 

It wtll be observed by a comp&l'18On WIth my lIeport feR 
1872-13, of whtch I Wive the honour of sendtng a copy by 
post to hJJ Graoe the Duke of Devonshtre, that m the 
Seamon 1873-i 4 there waa an IIlcreaae of 1!4 StI1dents 
here I a1a0 take the liberty of send.ng to h,. Grace the 

, Duk. of Devonahlre a oop,. of tha Repott of the Q .... n'. 
Unlver,nty for 1876 

My Report for the ~ 8nllmg lD October laat (1874), J8 
nearly pnnted, and will ho presented to Parhament '1JIJII&o 
dlltely after Wh.taonttde. 
,lam hapPf to 811 that durtng the Cl1l'I'8IIt S .... on an 
lncreaae agam appears. sa 392 Stildenta "'" at present 
In attendance • 

I have, &c. 
P. SBULnBAM HltIfIlY, , 

PresIdent. , , 

- La", • · 7 - , 
" MediCIne 1M 18 170 .. Engtneering 18 - IU 

Totltl · 1188 12 r-;-
• Of thJJ number. 10 Sludenll entered for, and attended lAo

'urea m, two Baoultlel. 

SIR, Queen'. College. Galway. May 14th, 1876. 
e I Bl>G to lend you. tor the informatIon ot h .. G ..... 

the Duke of Devonshtre and tbo ComlDlBBlooerl of Sc.on. 
tltI. InatruotJon. tbe Dumber of Stildenta 10 tno severa! 
Facultl ... at the Queen'. College, Galway, dlmD/! the 
& •• ,on 1873-74. 

I have, &C. 
EDWARD BaaWICX, P .... ,d.nt. 

- RBTURN showing the Number of StIld.uta in the .evera! 
Faculttea at Queen'. Collega, Galway, durmg the 
SeaBlon 1873-74 

Faculty of Arto • • 
,. Law.. .. 
" MedlCJIIB .. 

=-.:~a::e~ 
Non-Matricolated. • 

7 
I 

III 
6 

111 
8 

\6 
I 
I 

Tolala· 87 41 Oftheaenineatlendedm} .II " 
two FacoltJea, VII -

JJ 

116 
6 

48 
8 
1 
1/ 

80 

8 

11 l 
I 55 - g 

" 88 - 10 - I 
I • 
6 165 

- , 
77 & 158 Total of Mparlte inell. 1-'-8-5 +--811-+--+-+

't'JduaJa. 

Qu .... '. College. Gal_y, 
May 14th, 1876. 

EDW-.au BBBWICK, 
P .... dent. 

NUHBla of STU»II .. TS (Matnculated and Non Matricu. 
lated) attenthJ1l! the QURSN'S CaLloaoa. III IULAN», 
in the SeaBlon 1874-S 

[BeoeJved m reply to teIegruna ] 

- Iv. ~ ToIIL 

, 
Bel&lt- , . · 341 47 8" 
Cork - I: · J28 28 1411 
Gal .... ,. · 148 • 154 

LONDOlli', 
Printed 117 Gao ..... E. E.,." sruI WILUAJI 8Fmnaw_, 

I'nDters to the Queen's Most __ Maaeoty , 
FII< Her Majeat)"a __ ry OSee. 
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, ROYAL' COM.MtSSION' ON SC:tENTIFIC L~TRUCTION AND THE 
ADVANCEMENT 'OF S'C:tENCE.'" 

rIOTORIA' R. 
VICTORIA, by the Grace of God of the United Kfugdom of Great Britain and Crelani 

Queen, Defendeln ,of the> Faith, To, Our Right Trusty, and, Right, Entirely Beloved 
CouRin William Duke of Devonshire, Knight of Our Most,Noble Order of the Garter,---.' 
Our Rightt. Trusty 'and ,EntirelY. Beloved Cousin Henry Charles Keith Marquess of 
Lansdownfl,.-Our, ,Trusty and Wellbeloved Sir John Lubllock, Baronet,-Our Trusty 
and Wellbeloved Sir James Phillips Kay-Shuttleworth, Baronet,-Oul' Trusty and 
Wellbeloved Bernhard Samuelson, Esquire,-Our Trusty and Wellbeloved William 
Sharpey, Esquire, Doctor of Medicine,-Our 'Trusty and Wellbeloved Thomas Henry 
Huxley, Esquire, Professor of Natural History in the Royal School of .Mmes,-Ol1J' 
Trusty and Wellbeloved William Allen .Miller, Esquire, Doctor of Medieine, Professor 
of Chemistry in Kings College, London,-and Our Trusty and Wellbeloved George 
Gabriel Stokes, Esquire, Master of Arts, Ll1easian Professor of Mathematics in the 
University of Cambridge, Greeting: 

Whereas We have deemed it expedient for divers good causes and considerations 
that a Commission should forthwith issue to make Inquiry with regard to Scientific 
Instruction and the Advancement of Science and to Inquire what aid thereto is derived 
from Grants voted by Parliament or from Endowments belonging to the several 
Universities in Great Britain and Ireland and the Colleges thereof and whether such 
aid could be rendered in a manner more effectual for the purpose 

Now Know Ye t,hat We reposing great Trust and Confidence in your Ability 
and Discretion have nominated conshtuted and appointed and do by these Presents 
nominate coustitute and appoint you the said William, Duke of Devonshire...,..Henry 
Charles Keith, Marquess of Lansdowne-Sir John Lubbock-Sir James Phillips Kay
Shuttleworth-Bernhard Samuelson-William Sharpey-Thoma:s Henry B;uxley
William Allen .Miller-and George Gabriel Stokes-to be Our Commissioners for the 
purposes of the SlI.ld Inquiry. 

And for the bettel enabling you to carry Our Royal Intentions into effeet We do by 
these Presents authorize and empower you or any three or more of you to call before 
you or any three or more of you such persons as you may judge necessary by whom 
you may be the better informed of the matters herein submitted for your consideration 
and al~o to call for and ~xamine all such Books Documents Papers or Records as 
you shall judge likely to afford you the fullest information on the subject of this Oul' 
Commi~sion and to Inquire of and concerning the Premises by all other lawful ways 
and means whatsoever. 

And Our further Will and Pleasure is that you or any three or more of you do 
Report to Us under your Hands and Seals (with as little delay as may be consistent 
with a due discharge of the Duties hereby imposed upon yOU) your opinion on the 
several matters herein submitted for your consideration, with power to certify unto Us 
from time to tinle your several proceedings in respeet of any of the matters aforesaid, 
if it may seem expedient for you so to do. 

And We do further Will and Command and by these Pl-esents ordain that this Our 
Commission shall continue in full force alld virtue and that you Our said Commis
sioners or any three or more of you shall and may from time to time proc~d in the 

~~ &2 
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execution thereof and of every matter and thing therein contained although the same 
be not continued from time to time by adjournment. 

And for your assistance in the execution of these Presents We do hereby authorize 
and empower you to appoint a Secretary to this Our Commission to attend you whose 
services and assistance we require you to use from time to time as occasion may 
require. 

Given at Our Court at Saint James's •• the Eighteenth day of May 1870, in the 
Thirty-third year .of Our Reign. 

By Her Majesty's Command. 

H. A. BRUCE. 



ROY.AJJ COMMISSION ON SCIENTIFIC INSTRUCTION AND THE 

AnV ANCEMENT OF SCIENCE. 

Vl CPOBI.LI. R. 
VICTORIA, by the Grace of God of the United Kingdom of GreatBritafu and Ireland 

Queen. Defender of the Faith, To Our Trusty and Well-beloved Henry John Stephen 
Smith, Esquire, Master of Arts; Savilian Professol;' of Geometry in Our University of 
Oxford, Greeting: 

Whereas We did by Warrant, under O~ Royal Sign Manual, bearing date the 
Eighteenth Day of May, One Thousand Eight Hundred and Seventy, appoint Our 
Right Trusty and Right Entirely Beloved Cousin, William, Duke of Devonshire, 
Knight of Our Most Noble Order of the Garter, Our Right Trusty and Entirely 
Beloved Cousin: Henry Charles Keith, Marquess of Lansdowne, together with the 
several Gentlemen therein named, t{) be Our Commissioners to make Inquiry with 
regard to Scientifio Instruction and the Advancement of Science, and to inquire 
what aid thereto is derived trom Grants voted by Parliament, or from Endowments
belonging to the several Universities in Great Britafu and Ireland, and the Colleges 
thereof, and whether such aid could be rendered in a manner more effectual for the 
purpose: And whereas since the issue of the said Warrant William Allen Miller, 
Doctor of Medicine, one of the Commissioners thereby appointed, hath deceased: 

Now Know Ye, that We, reposing great Trust and Confidence in Your Zeal, 
Discretion, and Integrity, have authorized and appointed, and do by these Presents 
authorize and appoint you the said Henry John Stephen Smith to be a Commissioner 
for the purpose aforesaid, in addition to, and together with, the Commissioners now 
aoting under the above-mentioned Royal Warrant. 

Given at Our Court at Saint James's the First Day of December 1870, in the 
\ Thirty-Fourth Year of 0lli Reign. 

• Professor Henry John Stephen Smith, M.A., 
To be a Commissioner for inquiring into 

By Her Majesty's Command, 
H.A.BRUCE • 

Soientifio Instruction and the Advancement of Science. 
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EIGH,TH' REPORT. 

TO THE Q'tJEEN'S MOST :f;XCELLENT' MAJESTY. 

MAY IT PLEASE, YOUR MAIESTY" 

W!!I, the Commissioners appointed by Y &ur Majesty to make Inquiry with regard. 
to Scientific Instruction and the Advancement. of SCIence!, humblY' beg leavedto present. 
to Y onr Majesty, in conclusion of the Inq uiry entrusted to us, the following Report on 
the Advancement of Science and on the Relations of Government to.sClence 

In the course of our Investigations into the P~oceedlDgsl and. Management of the 
Universities, C"Ueges, Museums, and other Institutions, 'Which e::s:ist wholly or in part 
for Scientific Purposes, consideratIOns bearing on the Relation. of, the' Government to 
Science, and on,' the Advancement of Scientific Research, necessauly eame under our 
notice to a certain e::s:tent; they were, consequently, referred to in an incidental manner 
in the Reports already submitted to Your MaJesty, which, however, were mainly concerned 
with Scientific' InstructIOn. The present Report ,will ,address itself dhectly to the 
Relations of Government to Science, and to thei Advancement. of ScientJfic Research; 
and our Inquiry divides itself into the following branchCis :-, 

(1.) The Scientific Work carrIed On by Departments of the Government. 
(2.) The ASSIstance at present given by the State towards the promotion of ScientifiQ 

Research. " " " , , ' . 
(3.) The Assistance' which it is desirable the State should give towardll that object. 
(4.) Thel Central Organization which is best; calculated. to, enable the, Government t~ 

, determlDe Its action, ID aU questions affecting Science. " 
• ,; ! II ~ t '\ I ! I \ Iii 

I • 1 1/ I , " ' I" , I ~ I 

, I I' tl/. t j I r .. ,,\,' l I j I 

I.-The Scientific, Work Icarried on, by DepartmenU$ of the 
Government., , ,Ii ' 

The principal 'I bl'a\lchl;ls, o~ \ ~cientjfi.c ,YO' ork :C~>Dd~!<te~,\ ~y ..offic~r~ ,?~ the Impenal 
Government, and the Departments by which they are adminIstered, are as follows ;-

Topographical' 'Survey [Treasury' (Office' of Works)). ' : "t 'I 
Hydrographical Survey [Admirattyl. I,ll' t, 'I; " 

Ge('llogica1 Survey [Privy Council J. ' ' 
Astrnnomical' Observations ': "J' I 

Greenwich and the Cape ot GoOd Hdpe [Admiralty]; 1 

Edinburgh [Treasury (Office bf Works)]. I \' , 

Meteorolo~ical Observations: j, "'It \ 

GreenWIch [Admiralt.y]. 
Edinburgh' [Treasury (Office' of' Works)]! ' 

. The MeteorologIcal Office. ", , " ' 
[The Meteorologtcal, ~e 18 not amDlDlstered by any Pubbc Department, bot is dll'llcted &,Y at 

ComlDlttee, winch, although,appomted by the Royal SOCiety. J&lmdependent of that body.:' \ ~ 

Botany.-ltoyal Gardens, Kew;' Botinic Garden,' Edinburgh {Botamc' Garden&, 
Dublin (Treasury (Office ofWorkb)]" ", ". ' 

The ChemIcal Department of the War Office. " 
The Standards De'par~ent of the Board of Trade. 

Analogous work is carried on in some of the 'Colonies and Foreign' Possessions b): 
Departments of their respective Governments. ' 

In one case, that of the Royal Observ~tory.-Gleen:wich, the work is examined into'~nd 
reported on to the Admiralty by a Board of Visitors composed of men 'of Science. 

Some branches of ~he work dealt; with, ~m the accident of their origin and from 
other causes, are less' entirelJ: devoted to the direct necessities of the State than others I 
whilst it wil~ be seen I that there are certain lin~s of investigation 'of no less importanc~ 
to tlJe State tlJan tlJose for which provision has already been made, which tbe State has 
Dot as yet undertaken. , ' ,,\ , ",', 

The Imperial Investigations enumerated, with the exception ~fthe verylepecial Yl'orl Qf 
84356 1]'1.4 I I ,r 
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the Chemical Department of the War Office and the Standards Department of the Board 
of Trade, generally extend over large areas or long periods of time, and consequently are 
of such a nature tbat tbe,8ta!:l' ,roulli not. safely \ntrust,them to the action of Individuals 
or Societies, even if thestfwete \Yilling \0 llDdertak~ them~' I , 

Wben. ~cientific q~estions aris~ on :which t~e Depart!D-ents are !lot supposed to possess 
the reqWSlte theoretical or practIcal mformatlon, Special Committees are appointed or 
the advice of individ~B p're~umed ~o be Bpecially quab1ied is obtained, eithel' directly 
or through the Royal, the Geographical, or Bome other Learned Society. 

The fono~g is! a Statement showing the annual charges borne by Imperial Funds, .1 
the presentctlme, to defray the 'expenses or Buch.of these vanous mvestigatiODI ali appear 
lIeparately, in the Esumates for the yeat 1874-75.. I ' : , 

t IJ (,. )!!" 1\. , f£ 
TopographicallSurveyl! 1 ',,,, "'"I,, '" - 132,000, ," 

(excl!1ding Mili.tat1 pay of mell employed)" ," , ,I 

HydrographICal ,Survey , III ,,.d ' , : .. I, ...... " • 121,05/L " 
Geological SlIn'flYt ,;;,. ,,', I\'~ _ ", ., I ••• ' ,- 22,920 I , ,', 

! Astronomy ! .. ~, ,fl Ii'",j"- /;1 I_I .f _11, ,,\\1 J,. ,9,703. 
Meteorology· I: '~ " .J "'. ,~,". 12,082 I. 

, Botany,' including th~ maintenance of Botanical Gardens I ' 

, 'as places of Public Recreatiou ' *, '. • 2l,470. " 
, 'Standards Departmento£'the Board of Trade ~, '. 2,063 "\ 

In addition to these recurring charges, lIulne ~re voted from time to time for varioUIJ' 
Expeditions and for Experiments incidental ,to the Services of the varioUil Departments, 
such as the [uvesttgatlons conberning the CaUlics and Processes of Disease carried bn under 
the Direction of the Lords of the PriVY COllDcil, and the various Experimental Researches 
carried,onforlthe'Al'IliyandrNavjr. " " f', "" " " ' 
, 'We ,ha",e 'lioll considered, It I necessaJiy to' take Evidence, regarding I the detailed, work, of 
the Public Departments, hut'lbaveAhougbt ,itllSuB¥:ient, ~o collect the general opinion 
of those who are connected with, or well.iDformed concerning, the Scientific Work carried 
on by those Departments. _ _, _ , 

In the case of the Meteorological Office, however, both on account of its recent 
establishment and the circumstance tha~ it is not directly resJ>onsible to any Public 
Departnient! we1have' 'felt it our"duty to ltake'Evideuce ateorne length, both as regards 
iu ScientIfic and FinanCial Administrat~on." " ,-, J 

" ' I, Jil,i§~e M ,iti ,(~~ ,I4.ffE~~~ of ~M. ?,~ent Orgqniz~~.. ') 'J 

The Evidence which we have takePr,8f, t9 th!!, Bufflciency pr insufficiency of the work 
done for the Advancement of Science, inciuding 'that of ,the Govelnmen~ Departments, 
is very copious. A large portion of it is contafnec\ ,ip, the) volt;l.Mes already 'pubhshed, and 
it will have been seen that there is a general concurrence', 0/ opinion, that; even in the 
interests of the Departments LtJ1I!1DB~V,ElS'i mo~ .ought, to, be dpne by the Government in 
the way of Investigation, pariicbiarly hI r~!ffiect <;,£ tholj8 Spi~l,les, the Practical Application 
of which has been developed, or the scope 01 which haS 1)ee~ enl~rged,1t 'Piscoyery"within 
recent years. I I' " " , , 

These opinions are entertained alike lu .~sonll ellg~4 in ,Scientifiq W \>rk under the 
various. Dep,artments of the Government,' iind by ~~1jlIltiP9, ,~e~ ,;Mv~ns ~o. official 
~o~ne);\On, With, ~he,~ta.te"l ,f" 'I , ,r 1,,\' ", ',I ., '(1'", , 

The fonowing ~re extr/Wts ;£rom ,the -;Eviaence pD thiS. brancli ot the subject. , 
Sir, Henry,R/1lflinson .. " ~embeJ,"' of· }he, Jndian COllDcil" sta~ that ,in that COllDcil 

they perpetually have reter~riceS befor~ th~ ~.¥#'l,\h~t ,~, unable .~' peal :wjth,' He 
adds: ('IJ(IP~i1":1"}1t' {'lj1' ! f '\ 

• • • .. We have, for instance, So:UWilIlAD1 lBaker: upoI1 t the' CounCIl" and General a_bey and 
Colonel Strange ~ attached ~ the Office \ yet, notwlthBtandmg their valuable alii, ~here are many IUbJ-
referred toulJwitk irhichlw8 are 'l,nite 'moompetent ta 4eaL" I ,!., , '. " I 

L He ,then refers to the following subjects a;nong others i-The Manufacture 01 Iron and 
Steei in India; \he Eftl\>r6seence ofS~da.on trriga~Land; theFermentation of Beer, "which 
'~ may involve '" loss ,of, 200,0001. or 300,0001. a "year to the British Government;" the 
question of Dr~tight arising from'the Destruction of ,Forests'; the Construction of Harbonrs 
and of ~the~ ,Hya~·aul,il).:W orks ;' thJ Founding of B~s Guns; :ndal Obse!'VationB; .the 
Pubhcation of Works on the 'Flora ana Fauna of India; Geologwa~ and Tngonometrical 
Surveys; Sea'Dredging; and Observatories~ ,'" ", 
" He point;s ~ut that DI/IllY jO~ tb~~ .questions are, practi~ an4: eco/lomical, bUt ~ha~ ~.i1l 

tlleIe is a scientific element in almost all of ~em, aild he adcJs..:- ' 



iOlII ,S£D!llIlTlI!'IO \INSTRUOTION, ET6. " 

.. References on alJ. these subjects are constantly coming home, and we have no means of answermg them m Qu. 12565 
our own body, whde i~ , 18 very unsatIsfactory w be obhged 'to' send onf for- gratuttous mformation. We do ,. 
sometImes, It IS true, ap..!'ly to mdiVlduals and, 80metunes to SOCIetIes. bnt in I very many cases, l !lUI. airaul, 
the questIons are shelved, because tHete'Is nO competent and lIuthontatIve body to refer to." 

,captain Do~glas G~ton, or the' Office ot Yo~r ~aje~ty:s Wo~~'s, ~d ~ul>1icl B:undings, 
thinks that, as a 1"Ille : J, I ' : ,I 

'. '.. .... ,,' O~, ;u.~~~n'ld~. n~ .. a~~~atedpr~~ri,. ,$e' "eluelk;aet<lllt1fi~ Jl<lJnIl8' ~;"pil'lltUic Qu. 1~,966: 
lU'luiry, and that they are very lIluch fonder of expertments made llpo~ It Wge scale lfJ.th ;no, defined 
system, than they are or experiments' wlueb have been brought out as the result,' of a carefully studied 
previOUS-InquIry. Ii !I. thmlt that an enol'lllou$ amount o£-mdney"Was'w~d'lIl the' casll'of the inquiry Into 
armour plates, both for .lups and forts. lP. that case the Government appoInted a partly SCIelJtifle oomIWtte8, 
but It was ZIllXed up WIth other pe ... on& who were no~, 8ClentdiQ., &nd wstead p£ QOIJlIllenCIng; II, senes of 
'e:rperiments upon a small and c1ea.rly defined ~e, from wluch, they could: have, drawl\ ,<:pncluslODS for ;makl:ng 
theIr largen experim8JI.ts, they began by firwg at any plates that were oitereli to ,thllDl whleb bad no relatIon 
'one to another, eithe~ In theU' relations to thet guns or Ijp the form oJi,b~ or 10. any ot,h",! way, and 
_consequW'\~ll! ~f iW'1:8 d~cnlt to dr~"If u~ul ~Cl1latlon~jrpIU,t.hIl"l.'~ l' " " " , " " 

, I Mr. F~6p.de; who 'was-,a, p.r~mlDent'!pjemlJ~(bfl,tlielll:l:e, ~0t'?,mHte~, OIin~aval 'De~ignsJ 
·and. who is nOw'dllVo.tIDg, his whole time wlthOUt.\ remu,neTation to the, mvestlgation o.f. 
the proper. fo;ms o.f shipS, o.f' ,war,. states that If. at, an earlie~ 'time,' a labo.rato.ry' had 
eXisted,' 'and' 'proper 'experiments had' been "made, 'enormous' 'sums 'wo.uld 1;rave"been 
saved which have been expended In the actual constructio.n of ships, o.r, as lie'terfnS 
iii, iii' "apE!rimentSi 'on ,the scale'of, 12 inches to. a foo.t,;V 1l.Ddi that definite 'reSults would 
have been arnved at mth les~ lo.ss of time. ' , 1 

" I think any experiment aJ,most on tbe Salling O~ rolhng properpes 'If '" bIg, i!lnp, ,wh/lD. tried 111 a bIg Q.i: 1i1344-
ShIp to begin WIth, ' ... waste of money. The cost of eon~llCl4on 0/;,1\ bIg sluP.llli llIlo,lllBtruInjJllt of IUves-
tlgatIOn 18 enormpus, ..",~, if it' 'is tJ;led )VI\h ,. VIew to the ~pplu!"tJ(ln of, .. ,new prw,CIlpl!l, there' nmst he the 
rIsk that the expOl1lment WIU be to some exteut wasted. B~mg, alL e:r;pe1'1I!Ient, the.,very;!SQt ,fhat. It, 18 an 
expenment lIDplle. that It ma;r not ,turn out as It 18 expeeted"an~ .. ,f.,u.ure):Il, SO o~tlif {lo pUlee of apparllot1l8,as It 
new complete slup i. meVltably a very costly &I1ure. Sp &r, e,a 'It, ,lEI ,posSIble to IIITJve at a prope,r under-
standmg of .uch .ubJe,ts by small-scale InaJa, Ii is of the utmost'Importa1l(lll" ~conolI\lf!lllly, /Jl~ thllt ~eth\1d 
should be adopted, anll I thwk tho,t th~t bas not been .ullicl~ntly adop~!', I [ , 

, It will be seen from the 'Evidence of General' /)trachey;whll;li '\'Ve ,qiro~ jri')I. ~ubsequent 
part 0.£ this Report" that hll 11180 disapproves, of, the, mode, in. which! Go:vernment is at 
present adVIsed on questioDs' of SCience, especially on the"gro.und of the"sbsence of 
scientific training in the polit~<lal and ,official', clas~~~N,~~i~' F?\1'1!Yr1: ' 

Sir Wm.Thomson has given us,the.following Evid~~ce:" ' , " 
'. • • "With a VlISt amount' of mechan1cal work 'which ill nece •• ..nlj undertake'il.lhl the Government,;Qu 106'15 

Bnd which ill continually 111 hand, questions 1I1volving SCIentific dlfficuit1es of iI novel' clta_ frequently ., 
occor; 'qnestlons req1l1nng accurate knowledge"of sClentllie' ttutli hlthertb' nndeveloped are oC'Cl/rrin;t every 
dny. In both respectlS the Government is' at present i'D.ofIiciel1'tly'adv1sed~ lind the'reSlllt Ii. uucfouhtedly'that 
mech&nlca.1 works are somet,me.llot dOJ,lG as well as they ml~1 \le"donel that gr~1).t tr.I.ta.k~S ar~ somemmes 
made; and, &galnl tI. very ,Ilenous and perhaps even a more serious eVIl 'ot thi! present system, in WlilCl) there ' 
Is no~ sullicient :~~lenti6c ad .... l.e for the Government, ill the 'umderta.k~' of works "whicJi aught hever to bll 
undertaken. n • I ~ ~ 'l' 

.. Are you ahle to point out any mstances whIch you have in your mInd of mIstakes which you thInk have Q 106'16 
occurted &om the want of good advic" on the part of the Gover/uneut ?-<m.e grcat mIstake Undoubtedly was u. , • 
tbe ronstruction o¥ the "Oaptaln," and I beheve that .. permanent sqient~c connCIl advlSfng the Government 
would have made it impOSSIble to oommit sucb II mIstake. They would, in the vcrY begmnmg, Have re1iev~d 
the Government &om all that pressure of ignorant !,lublle oplnlon WhICh the Governmel1~ could 'not'posSlbll, 
in the present ~tate of things, WIthstand." , " ' ' 'co,', • 

\ 1 ~ l,.' - , J , 

I The present system 'of Special Committees is objected to' br ,Sir William ThomsoD 
and by o.ther competent Witnessell. ' " ' ,", , ' 

Sir William Tho.mson thinks I~ that a 'singhi pody wo.ula.1;e:h~tter, tJi~!l ~ p.ulI\be~, 'of 
small Committees for advising the Government on the ~eat variety, o.f questioys wQich Qu. 106'1'7 
from time to time !would be likely to arise:" ','I 1 ", I ", I, , , " " ," 

Admiral RIchards, late Hydrographer o.fthe Admiralty; is ofbploiOli''ihlit1
: "" " .. I 

,," Tbe members of such committees 'must be .eleoted more 'or lelllJ'to'fol1i1' oertaio pohttca1'oondi'tionB, ~! H,'SS9: 
end that, aa ... rule, they would ooma new"to thll' sul!Ject that they _re' going to consider, lind J do 
not behave that tha CommiSSIon whIch sat on the Naval J;lestgnsthe other dar waS 'a 'Very 6Ileoessful 011.';': I do 
not kn.,w lIhat any gT880t advantages have 81'18811 or are llkel)' to arise from it." ' , 

Mr. Froude; in reply to the remark: "'You dQ hot cQDsidel; 'Co.uimitte~s .oftuat kind .. 
• , to be a. very satisfactory way of P!oceeding?" tbWl- 'Bta~es.his objection to the present 
.ystem) , , ii, '>, I • w , 

, ': I do not think SQ. because they. have to tind out the dream and fue lnte~retati~ both.' whlcb' is al~ays 
a dilliculty. They have to feel the1\' wny to a locus Blanda, wlueb would already be pos8eSi!8<l P.Y "Council Qu. 11,293. 
habltUnlly operating WIth reference to the .ubject. ~ " ' " " 

Additio.nal ~amples of these defects are givenA not o.nly'br,these Witnesses b4~ also. 
by otdi~ersPo whom. w~ shall, q'\lo.~ in, t,hf!.t, pllrt o,f pur, ~epo, t w!llch deals with. ~he' p~o~ed 
,reme ea. ' 
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Evidence lUI to 11.e Insujficienc!J of the present Appliancesfor Investigation 

Our attention has been especially directed to the want of Laboratories for the use of 
the officiJlls charged with SCientific InvestigatIOns urgently required for the economical 
manllgement of the Public Departments. ' , 

Mr. Anderson, the Superintendent of Machinery at Woolwich. who has been reo 
sponsible for the expenditure 'of '~very nearl,r 8.000,000/ .. of pUbbc money." pomts out 
that there are no means at the disposal of State servants to enable them to investigate 
questions on which large expenditure depends. With special regard to his OWD Depart
ment. he states: 

" There is 8 very great ileal which I should like to see takeu In haud systelnattcaUy. • • • • Thore 
i8 much tbat we are In tbe dark about; we are groping in tbe dark in almost everythmg at present." 

• • • • " Although we know a very great deal witb regard to Iron, cast, wrougbt, and in tbe condition 
of steel, th_ IS yet very much winch we do not know, and I am persuaded tbat if we could With cerlaioty 
treat ord'nary cast ]ton In the way tbat we sometlm"" do, nearly by cban ... , we would do away with three. 
fourths, ur a very large proportIOn o~ tbe wrougbt iron. wlncb IS now used lD tbis country, anti we sbould nBe 
cast Iron. A great deal of tbe cast Iron of Commerce Is not much above live toDS per square inoh ill tenaCIty, 
'bnt we can, by trying, get it up to 16 ton .. although some of the reason8 tbat determine tbat high character 
are obscure and It IS very ddlicult to ee what they are. I should bke tbat tho 8ubJect of cast iron sbould be 
tborougbly exbausted, and at the SIlllle time I should like to 88$ • the phYSIcal properttea of iron tboroughly 
exhausted." • • • • 

Re next refers to Rnother guestion of great importance to almost all the Public 
Departments: 

• • • 'II There is another 'Very impomnt subject wbich I mighi mention to the Commission. Some 20 
years ago we were using 10 or HI pounds of cool per horse-power per hour, and the maJonty of englDes still 
reqUIre six pounds, bot by the Improvements that have tokeo place we are now down to two pounds. 
'There 18 B httle ebglDe 8t work hOW lD the London d,scnct whicb I. worklDg &t If pounds. '!'bere is a great 
'gulf yet between gettmg steam-engines that will work lit I! pounds per borse.power per hour, and the point 
where we are DOW 1 I mean gettmg that done practtcolly; but J belle,'e that 'If the right man, or two meD, 
'were told oft' 'to thoroughly I1Iveatlgnte tbIS subject, and not to stop workmg ontll tbey had brought it to a 
practtcal shape, we could lD 10 years from thIS ttme get down to one pound per hOI'ae-power per hODr. I S00 
tbnt there are very many leakages or 108s in steam-engines '1\ the ,<ery best way that we make them at 
pr~Rent. The knowledge tbat w~ gamed by Joule'. experimenfll a few ye .... ago seems to me to bave been 
'of immense value. Tbose expel1ments that he carrIed out for hIDlself Wl'l'8 tbe sort of tbing which I think 
;the Govemm""~ ... hould have done for the sake of the \lOuntry. He dId more to make englnoo .. thotonghly 
d, .... tlsfied with theIr preseut knowledge WItb l'8gard to wbat they can do wltb steam than anythIng which 
had been dODe befol'8, I believe thai what M,. Joule dId will do more for thiS country tban even what James 
Watt dJd. The part that James Watt took w"" very great, Bnd tbe world gIves him full credit i'or It, but tbe 
world ill scarcely willing to g,ve cred,t to Joule for what lie WIll <10; but he has made all engineer. dis
sattalled. They know tbat the best .team englOe IS not dOlDg one-SIxth of the work wbich it ougbt to do 
and ClIO do, That IS a sad state of matters to be m when we know tbat we are 10 far wrong, but yet no ona 
WIll go to tbe trouble of gOlDg to the end of the questIon 80 &8 to lDIprove the .team engme 81 It might be 
done; in, met, It 11'111 cost a great deal of trouble aqd a greJ!.t deal of expeDlIe, I have no doubt." 

With regard to the question whether it is "desirable that the Government should 
establish any Laboratories for carrylDg on those investigations," he thu8 stated his 
opinion: 

" I shonld like to see a grand laboratory Jitted WIth everything that would go towards the investigation of 
such matters, and.at the 88tne time a testtng apparatns for gettmg at tbe phy81cal facta as well. To get up 
the proper plant would be very expen81ve, hul stili 1 should like the Datll'n to ,bave it, 80 that any pubho 
department could go to thiS same lllboratory aDd ask them for asSISlance to IoveStlgate any doubtful point. 
• • • • In the Government service e~erybody who gets any work to do wortb mentiou. 
ing i. overpowered with work-eltber they get too moch or too httle to do-and tbe Invest.Jgator should not 
be bothered witb eoch mlScellaneoue work. For example, lake my own C88C, I may have 60 SUbjects in a tiay 
many times. Yesterday I had well on to 60 subjects to take np, and go into tbem oll ... well as I could, and 
I dId not get over my work to wnte the paper whICh now bes before your Grace until 9 o'clock \asl night. 
A man IS not in a poSitIon to purane iDvestlgations when he is overworke'! IJl that way," 

Mr. ADderson's Evidence finds a parallel in that given by Mr. E. J. Reed, M.P., late 
Chief Constructoc of the ,Navy. I 

"I think that tbertl are many branches of science !,em&lblng undeveloped at present, the development 01 
wblch would be of £T""t advantage to the conntry 1 base that optwon partly npon the exper_ whieh 
I acqUIred at tbe Admn-alty. ID whICh I COBtJDually (oWld that great and Important qnestton. were unde
veloped for the want of orgtmiaanon and of the meaus of developmg them." 
I • • • " Mr. Froude In hi. eVIdence before th,S Comml88Ion stated that lie had io baDd a aeries of experi. 
mentsfortheAdmiralty,loaviug for tben' pnmary obJect tbe determlDation orthe relattons between form, speed, 
Jmd TeSlStomce in sbJps, and, as he justly observe<t, this iDqUlry coll.terolly raises I!OlIl8 other queetlon8; bot 
there I. one 8DbJect related to that whicb Mr. Fronde has onder conslderatiOD, bot wh.ch has Dot beeft 
developed at all yet, and It IS ODe UPOD which very IIDportnnt tlnaDCJBl qUestIODS hu,ng; I refer to the depend
ence of the form of ships nJlOn the weight of tbe matenals composing thetr hulls. It Will be ObvlOD8 to the 
CommissIon that if yon are gOJDg to bwld a ship for hlgb speed of tbe tlnnnest steel, yon can aff'ord to 
prolong the ends of tho v.....", at eIther end, and gIve them extreme tlneness in a manner Bnd to a degree 
winch would be preposterous, and I may even say monstrons, m the...... of a sh.p which had to be bnih with 
very thIckly-armoured 8ldea. In tbl8 conntry the esrher ironclada were made of a form involving very long 
'tUld fine lines, ID fact a form snalogons to duIt of mercantile steamships, and the consequence _ that although 
in \be'l\linotllUJ"tTP" of shIp armonr IUId baekingequivalentonlytotbatnsed in \be lIrstinslaDcein tho 

, 
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• Wamor' was employed, yet we got a sbip 400 f";,,t long, co.ting .nearly half a million .terhng. The 
impropriety of that course unpreased Itself upon my mmd, and I beheve It was more for that reason than for 
any other that I vento.ed to propose to the Admiralty .. great change m that respect, and placed before them 
the de.lgn for' the' BelleroPbon' .... an example or 81 v ... e1 wmcht .hould be l1li fastr ... tho.e' long .mpe, 
and more effectually armoured, and much more handy, carry.lDg at leaot ... effiCIent an armament, and yet 
should co.t about 100,0001. I.... That pohcy was sanctioned by h,. Grace the Duke of Somerset; the 
, Bellerophon' w... built, and I beheve long before she was finIShed the prmCIple obtamed .0 much favour 

r that the idea of bnIldlng another of the extremely long vessels never entered Bnybody'e mInd, and It was stated 
by the late FIr.t Lord of the AdmIralty, MI. ChIlders, m.1?arhantent, officJ.ally, that' by adbptmg that,modJl>< 

r catJ(\n of form at le/lllt a mIllIon etarhog had bean saved.to, the county m the course of a very sbort tune., .But 
1 msh to impress upon the Commission, If I =y be aJlowed to do so, that that economy resulted from II mere 

'tentative and hmited application of a scientific prlDciple, wbich has npver been developed, and which the 
,Organl.atton of the AdmIraly furmshes no mean. for developmg.' ]; indlcatnd the nature of thiS lDvesttgatlOn 
,in a paper laid before the Roysl Society some twa or three years: ago, but ... the solutIon of It lDvolv.. high 
mathematiC. on the one hand, and .eIaborate"expenmental lDvestlgatlq~ upon) the other.ll, h ... , never, been 
taken up and dealt With m any suffiCIent way. , ", , 

t, "A second Illustratton wmch I should lIke to glve'ul thiS:" the present conibtt'Orl'of the luanne steam- Qu.12,708. 
englDG and boIler IS very unsatIS&ctory. It IS' unsatlld'aclony to .ncb an extent that I beheve If the manu· 

,factore of Iron and .teel were improved With reference to Its nse m,the constructIon of engm .. and bollere, and 
if Improved matenal were apphed by improved methods, a savmg of one half of the present weight would be 
IIttnmed, and when I say one half I know that I am .peakmg greatly Within the hmlts wluch some persons 

· who have thought very much about thl. questton wonld be prepared to expr.... Of cour.e, If that be so, 
I If we are carrymg about In our mercantile and othel' .teamsmps tWlre the weight- WhICh IS eosentlal for the 
,production of the power, tbat 1& so-rnuch taken off 81ther froUl the further power and speed whICh .mIgbt 
be obtamed, or from the fr81ghtage and commerCIal value of the vessel. I may mention that lD the manu
facture of shafts, for instance, of the marine engme and of stern posts, and other large forgIngs for smps, the 

'method of production IS comparatlvely rude, and It very much needs development. 'I for one feel the neces.ity 
\ of great improvement m th .. e re.pect., because I know that at the present moment the succ .. sfn1 productIon 
r of those enormous forgmgs re.ts "great deal more upon the skill of a workman than upon the. apphcatlon of 
any .clence whatever to them. So much has the .ubject been neglected, that, at thl. moment, I. have the 

I re.ponSlbIllty of .eemg .ome verr large for/!:Illgs mdeed made for certBln shiPS, and the most effectual manner 
in which I can gIve effect to my I esponslbility ,. that of .electtng the very best workmg Bmlth that I can tlnd, 

'and puttmg hlUl into the manufactory where those things are being =de, for him to do the best thM hi. expen-
· ence enable. btm to do, m order to see them ploperly constructed., I behere that If a regnl"'l mdependent 

.Clenttfic mv .. tlgation were applIed to a manufacture ofthatnatnre, enormous advantage would at once resnlt." 

I The Standards Departmcnt of the Board or, Trade is another Department requiring 
I advice in varied scientific subJects. The Warden of the Standards ,( M~. Chisholm), states: 
j " There IS no .cientIflc authority to which Ii BID entitled to appeal. It,happen. at the presena time that Qu. 11.666. 
I have tbe adv~ntage of appealmg to my former colleagues lD the Standard. CommisSIon, to the Astronomer 
Royal and to Professor Miller, and I get a great deal of as.lStance from them in that way, especially from 

'PI'bfessor'Miller. 'In f'act I conld hardly have 'executed the .cientlfi .. duties' of my departnlent Wlthont 
havmg asslstallce of that kmd, but such aid ha. been obtamed merelY'lIII eonsequene.'of my relattons With 
them ... a colleague. I am in no WIse authonsed· to caJl upon them or upon any other .cientlfi.. authonty for 

, InfonnatIon or .... lStance. ~ may here partlcularly refer to one subject wmch IS mentIOned m my paper, the 
preparation of new standard trllli plates for com. I actually requIred .Clentlfic 1Ofonnatton upon that pomt, 
and I could only apply to the Astronomel' Royal, but hiS' time' was taken I>p po mucb that after some time he 
declIned intelferlDg In the matter,.o that I have been obhged to act 10 the matter Without havlDg any 

'.cientific authority to aid me, altbough It IS a V81'1 responsible duty cast upon me by law." 

Sir William Thomson, in reference to the subject of Sta~dards, says ~ " 
" The conservancy of weIghtll and m .... ures 18 a .ubject 1OvolvlDg qU .. tlODS of the Illest extreme SCIentific Qu. 10,678. 

niaety. Faraday made statements .howmg how completely unknown at pre.ent &I.e the propertIes ot matter 
upe which we depend for a penn anent .tandard Of length. One of the very first objects that shonld be 
undertaken in connexlon With the conser .. ancy of the .tandards ofi weight and length I. secular expeflmente, 
on the dimenSIon" of metals and s"lId. of other claas .. , IllIder varlou. condItIOns of stress, temperature, and 
atmo.pheI'" Tho.e wonld mvolve SCIentIfic expenments of an extremely d!fficnlt character, and also operattons 
extending from year to year. Thel'e ought to be Ju.t now a set of expshmental specimens of .ohda IBId up 

I which .hould be exammed every year, or every 10 yeare, or every 50 years, or every 100 year., the ttmes 
when observatIons are to be made !'tom age to ........ beIng regulated by the expenence ot: the preVIous observa-
tIons. It would be necessary to begIn observmg evelY month, then when cOWltancy is attnmed WIthUl the 

'degree. of ob.ervable n;Unuteness to observe every year, then every 10 years, men perbaps every 50 yeare, 
and then It might be .ufficlent to look at them every 500 yeare, and examine whetber thl. copper standard and 
that braas standard have retaIned precisely the same length.' ThiS would not be a very dIflicnIt or expen.lVt! 

'thIng to mstitute m BUch a way as eventually to obtnm good reoults" bnt It would be an operation of a secular 
cbaracler, wmch conld only be carried out by the Government." ' , 

Dr. Frankland thus refers to the various req~irements of Government involving 
Chemical Investigations: 

• • • "The State requires many important IDv .. tlgation. to be earned on. Such investigation. are Qu. 11.065. 
bemg contmually conductnd m buIldIngs often very Ill-adapted for the purpose, and which are fitted up for 
the purpose at a great coat. The laboratory of the R,vers Commission, for instance, which we have occupied 
for fOUE year .. w ... construoted In .. holl8O m Vlctona Street; a rent of 200/. Ii year 19 paid for It, and It ill 
hterally notbmg more than a moderate SIZed room, and twa smaller on ... very Ill-adapted for the purpose; 
Consequently, thIS laborato~ is not .0 effiCIent as a buIldIng erected for the express purpose of condncting 
such Investigation. wonld be. • • • • 

In tbe Evidence which WE" have taken with regard to' Astronomical Physics and 
Meteorology, the expressions of opinion as to the insufficiency of the means of IOvestiga
lion are so interspersed with suggestions as to the remedies to be applied, that we think it 
more convenient to refer more particularly to these subjects in the Third Part of this Report. 
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• EIOm'JlABBPOX' 01' orJDI' BOT J.Il OOIl¥I8SIUN 

:O:~T1id . .lSsi$t8.uce~given·.bY' the state tOwards the Promotion of 
"', " ," '" " , ""'" I Scientifio Res-e8.l'ch.:' " , 1 

" ' II r" \, ,~ " 11 ,j It"" l \ , I 

\. ,tt maY, ,be convenient. fo; the Pll~ 01 this Report, to consider the Assistance giver 
by, the State towards Scientific' Research as being either Permanent or Oc('aRional. ' I 
"lOur grea~ NlUionttl MUSeuIDW (upon 'Which 'we have already reported) come under tht 
first of these"p.escriptionsj and it wilJ ,have been'seen,tnat for, the purposeS ot the Studenl 
ot the BiQloglcal and Geological Scien('.es., Collections are provided on an extensive Bcale 
80,tbat the Student 'of these branches of Soience has advantages simIlar to those pl'Ovideci 
fot'the Student of Art or Literature. ",' . ' " 

, ' , "On the othell haml,,,the ,Student of the iPhysical Sciences has no such facilities I therE 
. are. at the hest,'fbr ,Some of these branches of 8tudYI,Callections of Instruments of aver, 

iuadeqnate kin~ and relating for 'the' tnost 'Part to Applied as dIstinguished from Theo. 
retlcal'Sciell.l!e. 'I" " .' , , ' , I ' • , , 

',~, W ~ ha~e',/I1sp.' rep~rted, ~o, y I'ur Majesty, that 'the 'National Collectiqns, so'tar as the, 
illUlItrste"the Bi(}logica}. 6/ld Geological Sciences,1 are ,rendered easily acceSSIble to' thE 
Students of thosl!' Sciences. ';Sut,the few inl!'tJ'11ments illustrative of Physical Science ill 
lIil)" Natioluil C611~ctiop are sO placed that. ihey ~arl ,scarcely be used even in the Btud,} 
9ft'he,'JIi,story ,bf Sci~nce.., 'Moxeover,,' as' ~:ml¥e ~pneGt.ion, pf instru1;ll~nts, however com. 
plet.e,,,-witJiout.,working ·laboratories. is IIlf, little me to> the Student of, the Experimentsl 
'Spienee~I'1Ihld' R'S there lire '119' Public Laboratorie$ avwable for the Uesearches of PritatE 
rn'l;e5'figat~r:S; lLPl(,F '~" ,ea!d J~at' N'; $any bra~ebes' of Experimental ~ci~ce tpe StatE 
a~pr~ lIQ"per);llW!:lnt, mateIlal &J(J"to such. IIIvestigators, If' " .' 

~,r .A&istallaelotl &t PermaDent Desaription is also afforded to certaiA Learned Societies, b, 
Rr6"\Tidilig' fheW' 'With a,PI\.Ttments free b'f'l'ettt,' ot' 'With annual grants' of money in lieu oj 
5UC1i." ltccbfi:itn'odatioD; the Bunr'df'. 50oi. gl anted annually to the R.oyal Geographical 
Socret:.y\inde~'l!eniiiti 'col)ditidiIs is an instance tlf such 'a grant." I, ' .', r ,,, ' " , 
·'W~ma,. 'tegard as' .. '" PertnaDent11 AId t()' Scienl:e the gtlllU of 1,OOO/. for Researches 

, " usrriedJon b1.' Private Individuals,"whicli is >annuall\,"voted by Parliament, and administe~ed 
~i"a '9?tn~tee'~!,~~ ~oYa'\:S?eiet'y.,'" ., ~ ,::' ,,,;,:j,' :: ,~H' , '," , " • ,I. ' 
\I ,,'f,hl!ltJ,q.}.'lIDI: :hll,\l, r~nd.!3r~d "such, great "serVlces,.t.o,scrence •. that .. we, deSIre to gIVe the 
IIOllowmg Outline of ltS .HIStory." .. I, , • I' > I" ' '" '" " • , " 

',tThe' first'J>l'()posal 'for' 'Such, a'''grant 'was' eontained'Jin 'a 'letter (dated October 24th, 1 
1849): fidni Edrf, JtUsSelI:(th~~ I.:ord "ohb Jtu~sen) to "the "then' President of' the Royal 
S,'pCiety:,(tlil;EarI.Of ltosse )~an<1 :waS iQ theJo1lQwing effect:, "', ". I 

A Xl ~. As tberJ \lre f\oOlh tune~' tiuie scientdic dlscOv'erl~ "anll research,/" w1nch oost mon", and 88slstance the I 

,!JPiI. p' ", students of sCIence can 'often 'but ill afford;' I am lDduced'to consult your torilship. 88 PreSident of the 
• • Royal Society. on the folloWlDg auggestlon....... ' " 1 • 

','q: l>ropqse.t.hab &t the eloseof thE! ye&r 'the, President and CoUllCll &hould. pOIDt out to the Fll'IIt Lord 
of Ule 'l're&llUl'y a lun,ted number of p_ to whom the grant of ......... el, or of • sum to de£ra1 the eo!$ 
ali ~l<perlIuen:t.e. IlllI!ht be of essential servtce. The whole Bum winch 1 could recommead, the Ooowu to ,ram 
lllo lobe present)le&r iii l,oDOl., nor. can I be eertam ithat my successor would follow the l!&Jlle <lOurse, bu~ I 
BhC/utd wish /.G l_n .,heth .... ,lit your Lordslnp'sllplD1OJ1 ,anol thai,bf your colleagues, the CAlI .. of science 
wollll! be promoted by such grants." " ' , " ' , 

.', ;!:;0'~~1' Rosse., In 'hj$, :reply'i;o the' proposal, 'IDad~ b~ LOrd'John, llu8sell, expres~d bia 
parsonat opmion) that the judicious employment of grants in' the way propoaed .. wouJd 
'Very"materially promote the Advancement of 'Science;" 1tnd of the two IIltematives, 
pltme!y"expending tpe, '~,O()OI: in tewards ,or, a~p~op~atin~, it to ~he payment, o~ ~he 
~~D~ of ~pe~Dts. he preferred the latter, mdicating his reasons as follows; , 

App. XI """There 'at\, of teD' iletwIs to be'worked out oefo;e it is JKlS81ble to .employ uBeruny kewly discovered prinei
'Vol n. p. ,1. pies. In many of the sciences reduebons are required before observatiODB can be made use of. Both in Science 

~,~ faots :tachnlCBlly 'c&lled, conllllmllllAre I th~, materials of discovery; to deterlniue them _atel, Ie of 
great lIDportance. Now ID aJl these cases, and ill many other., the work to be doll. 18 laborJOWl and expeDBive, 
"'l? '!" ~~ adds ~ httlf!.~lJ!PI'l3tlTdy ~ th~ mme of the ,ptdlVldnal. it eap~y reqwres encourag_." 

".,6~ ,ib)~ ~O~~poJl;Ience'~l~ ~~u~icated 111' .the'COUllC~ at the )lW~aI .Society, • 
CODllmttee was ;appointed ~~t& oonside1'"&rld.«port, r~ectmg the appli~IOD of the 
~ ,P~o~o~~ ~a~~" ,!hi~ ,P,o~t~ ~, ~ the fo¥owmg RecommendatIons: . . 
, co Fn-et and clne1ly-That the grant be awarded in aid of private fudi~ scientific investigation. ' , 
! ., Secondly~ In ... d of ,the ~fI,,,,, and SCIeIltdle reduet!On·of _ of _ulated obeervati0n8. 

co Thudly. In md of aatronomicalr :meteorologtcal. and other ,ObservAtions, winch IllIgbt be I1118iated by 
tn. purchase and employment of new instromenl8. ' 

.. FOlU"thly. and. 8Ubordtnatel, to the purposes above named, lD aid of such' other scientific. objeet8 lIB DI1I1 
f.mm tune to u.me aPl""ll' Woo ofsuAicieilt ~ allhoogh. neteoming .unde.r .... ',oIdle foregomg hatda." 



It was further added-
" That a CoDlDl1ttee be appomted, coDSlStmg of the whole Counct! for the tune being, ex OffiCIO, togethel App. XL 

with &n equal number of Fellows of the Society, chosen by the Coun~Il amongst the members moot convets&nt vol. II. pp. 
'WIth the business of the Royal SOCIety, or 'WIth one or more of the leadIng departments of SCIence, 41,4S. 
or officwJIy cennecteq 'WIth th9 pnnClpai scIentific bodIes oC .the kmgdom; such addItIonal members to. be 
named for a period of three I yeMS,' subject- -teo the- dnnUBll revi<nom- of thEl, Oo\meIll· ,anoi. provISion beieg 
made for 1I11in1l' up the V8C8Dcy OC'C88Ioned by:&u~ addItIOruil. "Plll!llber becommg " member of Council dunng 
hIs term of ServlOO on the sBId Committee, should such ooeur."·' _.- ~ , 

• • • • • • • 4 
J f I" I! I ,",.. t' J I ( ~ t "' I f 1 I" • '" , ... ~, 
\ ,W~th, ~egard to true ,Govel'Dmer;li: ,qrant; ~ir ~d ~a,rd, Sa~ine. jn ,!p~ \~YJden,\e, say~ ~ , 
,. • • "I suppose that the 1,0001. in. ona year was deSlgned as !Ill' expenment to trx the matter m the 1Ir.t Qu. 11,136. 

instance. J always understood that Lord RUBBen contemplated that the sum wduld be lI'ugmeuted if the plan' 
were found to work well." , ,'I', " , 

Neither th~ amo~nt of. the ,GXant;'nor the' c~nditi'ons of, it~ admlni$t'ration~ have been' 
varied .from the time of its commencement.. FOJ;, full de~s liS '~o" i,t~' ap:t>li~t~on in' 
successive years. we refer to the Statement presente~ by SIl' E., SalJme, and p1W~ed, in' 
the Appendix to Vol. II., at pp. 41 to 47. Iii 'a later' part of this Report,' we shall 

• refer to the proposals which have "been" made t'd1,'Us' for in'creasing' the 'amount' 'and 
usefulnes, of the Grant.. '," ,I " ' , " , ," ", 

The most important instances of the Occasional Assista~ce given 'by' the State, are 
Expeditions for Special Researches, and Outfits of Ships, 'and' Apparatus 'aDd Grants of 
Money for such Researches. ' These" contrIbutioni' are, of great, v~'le; bu,t, tl1ey d~ .po~ 
appear t() be granted or refused GIL any tnfficiently well .defined prinCiple., ' 

, I,'" I f 
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Qu.13,565. 

Qu.13,656. 

Qu.13,567. 

Qu.I3,513. 

Qu.13,623. 

Qu.5883. 

Qu.6884. 

Qu.5885. 

BIG1lTIl BBl'ORT 01' THB ROYAL OOWUS81011 

IlI.~The Assistance which it is desirable the State should give 
towards Scientific Research., 

We have teceived strong Evidence that it is the interest and within the proper 
funt::tion of the State to' give efficient aid to the Advancement of Knowledge, even in 
t,hose casl"S where such knowledge is not directly required for State '(lurposes and we 
may remalk, that some of the most decided expressions of opinion to thiS elfect ~re those 
(\f Statesmen, who~e views, owing to their official experience and their intimate knowledge 
of the exigencies of Patliamentat1 Government, are entitled to great weight on points 
illVolvill~ increased grant~ of public money. ' , , ': , ' 

The Evidence of ~ord Salisbury is enlDhatit! ; . r' " .• 
f ), 1111". t' fl ,1\ 1)1 I I} !, 

,,'fjUo you hold that the State may r1egitlmately interfere in Irving sid to the advllllcem~nt of science ?-J 
certamly do. lt lB a very orthodox doctrine to hold, 8I1d one which eoulcl be IlUpportcd If nece_I'Y by 
quotatlons out of Adam Smith, the eBsence of the doctrme being, that the State Is pll\'fectly juaulled in 
stimulating that kiud of industry winch will not lind .t/j reward from the prefersoce of indlvldnaJs, but which 
JB useful to the fcommunlity 1It darge.", I I' I II \ ! ,. , ~ ,I f' I 

"Tbe Stat!' hOB .urendy, to a consldemble ,extent, recognized, has it not, that' duty I and there are f 
conSiderable lIumber of selentine institutioDs supported more or 1.88 by the State ?-No iloubt the State, in 
tb. money that It gived, anil has gtven lO'p~st tImes. to the beat Universities, haa recognized tbat dnty." , 

,. There are tbe ObgervllttJry jat GTeenWIch, Ithe BrrtlSa Museum,' and Kew Gardens; 3'OU wuold consider 
those as 10stances 10 whicb the State aIds the promotJon of science?-They would be alimstances in point; 
and 1 do not apprehend that as to the abstract doctnne itself there has ever been any sel10ua contest.· • • • 

Lord Del by's Evidence in favour of State Ald to Science is all the more weighty from 
the limitations b.y which he guards it : 

" I think there has been a very general conssnt amongst a large number of men of science who have been 
exammed before thIS CommiSSion that 10 the present state of sCience ,there Bre m8l1Y branches as to which 
there is no probability of theIr bemg advanced to the d~ree to winch they are capable of being adVBllced by 
pnvate ell'ort, and w.thout the assIStance of State funda In some shape; what is your Lordahlp'. opinion upon 
th"t subJect? -1 am, as a general rule, very strongly in favOUT of prIvate etrort, 8I1d very deCidedly against the 
application of State funds to A.Dy pnrpose that CBll be accomplIshed rothout them; but I think that If there i. 
any exceptIon to that whIch 1 venture to call a sound lind wholcacme rule, It IS m the case of scientU\c research, 
becanse the results are not immediate, they are not popular in their character, 8I1d they bring Bbsolutely no 
l'ecuDlary advantage to the pelson engaged in worklDg them oot. A great mathematical or a great Bltronom .... 
cal discovery ,s a benefit to the whole commuDlty, and in a certaio sense to mankind in general; but it is 
productlvo of absolutely no benefit, m a pCCUDlary pomt of VieW, to the plll'acn who has gmm Ius labour to .t.' 

Sir Stafford Northcote thus states his opinion on the point: 
• • • "The State should do what it CBll both to promote scientific education aud also to aslls! in the 

prosecution of SCIentific expenmenu. 8I1d lllqmries when they can ~ best prosecnted by the aid of the State." 

On the proposition that it is the duty of the State to encourage Original Research. 
we might multiply our extracts from the Evidence indefinitely. Dr. Frankland, Sir W. 
Thomson, Dr. Joule, Mr. Gore, Dr. Carpenter, Professor A. W. Williamson, Mr. Reed, 
SIl' E. Sabine, Dr. Siemens, Dr. Sclater, Mr. Farrer, Admiral Richards, and numerous 
others, show that the Aid of Government to ScientJ1ic Research has been beneficial. 
so far as it has gone, but that it has been insufficient and should be increased. 

We have selected the Evidence of Dr. Frankland and Sir W. Thomson from amongst 
that given by men of Science. 

Dr. Frankland's Evidence is to the following effec,t: 
.. Settlng aside the interests of science, what would be your expectation under equal circumstances 01ber

W18e,-1O reference to two couDtr .. ,s, in one of which SCleDullc research W8B neglected, whilst iu the other it 
was pursued WIth conSJderable Vigour, Wlth regard to the progress of the arts and of manufacture. 7" 

" In my opmlon thlll'e could not be 8I1y doubt but that the nauen which neglected scIence must .ull'.... ill 
the end, because although It could hny sClentItlc inveutlODB from the other counlry. yet stlll it 'rioald alWByl'he 
behmd, as.t were, m tbe market; ,I would have to follow the lead of the other country, which I unsgme 
would be a commerCIal disadvantage." • 

.. Might It not alac be the case that the appreciatlon of -the commercial value of scientific ioventlOl1S would 
be very much more oncertam in the one country th8Il in the other?" 

"Yes. It is o.lso much more cWlicult to estshhsb manufactoretr upon new .nventions in • eoutJ"Y which 
negleclB science, beCl~use yoo cannot have ruther workpeople or managers competent to oondoet those ~ 
Which depend upon SClenc.fie pnnClples." • 

.. People might pay large sums for what was worthl ..... and neglect that which WM of great Yalo8 ? .. 

.. They might." 

QUo 10,';36. Sir W. Thomson emphatically asserts that, in his opinion, it is of the mOllt Unmediate 
consequence to the honour and welfare of the country that men should be enabled tc: 
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live o~ Scientific R.es'earch, and that a definite and' secured position shoullt be given' to 
Scientific Workers. 

In another part of his Evidence he states: 
, • ., • - "There are many investigatwns whlcli can only be done ~y the natIon as a whole; and Qn.2,693. 
vIewing the Government 10 one eense as acb.ng for the natIon, as It were a connmttee of the whole natIon, 
there are very many InvestIgatIOns not merely of importance WIth reference to promoting the matel'181 
prosperity of the natIOn, but valuable to the natIon as promotIng SCIentIfic dlScovenes, In winch the whole 
natIon takes a pleasure, and from winch the whole natIOn derIves as great benent as anythmg matenal can 
pOSSIbly produce. InvestIgatIOns for whICh a large expenditure of money IS necessary, and WhICh must be 
continued through long perIod. of years, cannot be undertaken by pnvate indlVlduals. Generally speak1Og, I 
beheve that If the Government is well adVISed 10 respect to science, it will be fer the good of the natloll 
that the Government should make it part ?f liS functIOns to promote ex~enmental InvestIgatIOns In SClence." 

As representing the opinions of public servants ocCupying high official positions in 
Government Departments, we may refer to the, Evidence of Admiral Richards, late 
Hydrographer of the Admiralty, and to that pf Mr. Farrer,'secretary to the Boar.d. of 
Trade, the latter of whom, in answer to the questionr-" Have,you formed any opInlon Qu.12,642. 
"as to whether further grants ought to be given' by the· Government for Scientific 
Research P" says ~ , , " ," , " 

" I can only gIve an oplOlOn whICh IS of very htlle value; but I thInk there can be no doubt whatever that 
there are numerous subjects, and always WIll be numerous subjects, In WhICh prIvate observers are unable to 
do what is wanted. For the older SCIences yon have had observatones establIShed at the Government. expense, 
fer astronomy, and now, recently, fer meteorology I and those cannot be the only sciences to winch asSIStance 
ought to be gIven 011 ,the srune prinCIple," , 

Eoidence relating to the Establishment 'oj Lahoratories. 

We proceed to give extracts from the Evidence VI aced before us in reference to the 
need of Laboratories for conducting alike Chemical,' Physical, Metallurgical. and 
Physiological Inquiries, both for Departmental Work; and for the Researches ofl'rivate 
Individuals. Where the' EVidence 11\ of a general character, and includes proposals 
regarding Observatories also, we give it here, although, we shall deal with the special 
question of Physical Observatories separately. 

Amongst the witnesses who are in favour of the erection of new Laboratones for Research 
is Colonel Strange, 'whose view of the National Requirements in these t:espects is thus 
given~ 

"WIll yon be so good as to enumerate the'inst.tutions whICh you th10k should be under the State?- Qu.l0,441. 
(I,) an observato'7 for physics of astronomy; (2,) an obsel'Vatory for terrestrtaI physics, namely, meteorology, 
magnet.sm, &c ; (3,)" phySIcal laboratorr; (4,) an extenSIon of the Standards, Office; (6,) a metallurgIcal 
laboratory, (6), II chem.callaboratory; (7,) an extenSIon of collectIons oinatnra! h.story, and an able staff of 
naturalists; (8,) a physIOlogIcal laboratory ; (9,) a museum of macbmes, sclentdic Instruments, &c. I beheve 
that under one or other of these and eXISting mstitutIons every reqUls.te 1OVGst'gatIon WIll range Itself. I 
have not stopped to inqUire whether one or another .8 more or less important.' My aun m the SpIrIt of my 
postulate No, 2 has beeu completenes.. It may be necessary for a manufacturer to prosecute only such 
partIcular investigatIons as promIse direct and speedy profit. A great natIon must not act 10 that commercial 
spirIt. AU the operatIOns of nature are so lDt.mately lDterwoven, that ii IS impOSSIble to say beforehand that 
a gIven IlDe of research apparently unproductIve may not throw light m unsuspected dIrections, and so lead 
to uniold and undreamt of treasures." • • • • , , 

SII' W. Thomson's Evidence is as follows :-
"Are you of opmion that any national institutions supported by the Government are required for the Qu. 10,696. 

advancement of sCIence ?-I thmk that there ought io be lDslltutlOns for pure research supported by the 
Government, and not connecied wiih the Umversilles. The only SUItable place at present for such .nstitullons 
would be London, or the neIghbourhood of London; lD that SItuatIon, I beheve, very great tlungs could be done 
by lDstliutlons for pure researcb, at wh.ch work of a very great Immed,ate money value would be produced at 
an extremely moderate cost, anol I beheve that dIscoverIes redoundlUg to the honour, and credit, and pleasure 
of thiS country would infallIbly he made" ' , , 

"Are you able to gIve any idea 11$ to how mllDy such mstitutlOns would be reqmred ?-There shonld be Qu. 10,697. 
flve. One at present 8XlSts, namely, the Royal Observatory at GreenWIch. Another in my opinion IS very 
much wanted, an observatory for astronomical phYSICS, then ':rBlD a phYSIcal laboratory, and B laboratory fot 
ohemlcal research, and a physiologicallaboratol'Y are necessary.' - • - • • 

.. Wonld such a phl.sical laboratory dIffer ID any essential respects from a physical laboratory attached to an Qn. 10,703. 
UruVerBlty P-Yes ; It would be adapted SOlely for research, WIth no proVISIOn for pupils except what may De 
called apprentices, or pupIls fo1' research I no proVISIon tc.r teachIng the mere elSlDents of mampulatIon, bnt 
provision for reseal'Ches dll'GCtly adapted to incre..... knowledge, and for making pattern researches for the 
sake of tmmmg research pupIls who had already gelDed expenence and proved ability in InstItutions of 
inetructlon. II ~ , 

.. Would you leave the researches to be carried on at such a laboratory mainly to the discretion of the person Qu 10704. 
who had chsrge of it, or would you place it in any degree under the oontrul ot the councIl of whIch \'011 have • " 
been speaking 1-1 would leave It to the ruscretIon of the person who has charge of It." • -. • 
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" AnI1 tb"t the Government sbould also be "ble to colllllllllld inVel\tigatiou ou tbe advice of tbe couuc!1 r-Yes" "'KJ I), IJt ~ ~ ,.).J .... U \, dr ~ If! f' ~j'q, ,d H t1 III ll' f ')II J J • , i, II , ~ 

'''Of course the director would report?-Yea, the dll'OOtor would report 'on everythinlf, both ~ 
undertaken at hlo own inotlgatlon, and mvestlgatlons undertaken for the CO)lucll. Or for the Goverumeut." 

" And your View of what sbould be done in tbe chemical &lid p'by.IIlIDglcallabol'atorlee would, I presume 
be sometbmg of the 8ame uinre? ....,- Yea, 80metqing of tbe same klDd, mut .. 118 mutmulu." , '. 

" WIth respect to tb ... apparatus, and tbe annual supply of apparatWl, it Is probable, Is It not, that the 
phYSlcaJ.laboratorlee would be the most costly?-Yes, the most costly In apparatus." 

" Some very line ms1rUments of a costly kind are now required in phymologicsl!nqulriee, and large pieces of 
apparatus II.t'e sometimes employed, such 811 the respiration apparatus at Munich, whlcb Wall put up OU the 
recommendation of Professor Petteokofer ?-Yea, it would be 1D m,y opimoll necessary not to limit to a Jlx!'d 
endowment !'he ~wtllre of anyone of those instItutions, but to let it be determintld (if I may use the 
e,q,reBBion once more) by natural selection. appl,1cations for mooet to be IIlIlde to the council ~ be duly 
weighed, anel. the counCIl to apply to tbe Treasury. That would be much more economical than gIving a fixed 
sum whIch, being to be spent, Dllght be spent WIthout due regard to economy, j)j' wblch, on tbe other hand, 
mlgbt pro,vB IJI 1\& WIIu11i,aient for VlIl:uable restll!l'ch~ ll&UBWg t¥ institution thereby w b. onppled land to lose 
effiCIency. 11..' , 'i J 'J. 

/. You would, not think .£ indispenSable, would 'you, tuat' soch institution" If the (loverrunent' thought 1It 
to' est&bhsh them, should be in the beart of London, or in any vert' central SItuation ?.!.oNo, It would be moch 
better t;hat, tbey'8bould ibe. ia. the ,coutry m 'P{)sitUms CIIIlVIIIllently _ .. ,ble to London. For a phYSIcal 
IlIlboratory·qmetness ~,the grAlDnd is qf fmmense lDlpertanCf!. I It ,would be impoeS1ble to mnke a great deal aI 
the most important sClentlfic mvestlgatioll8 m a phYSloal laboratory mthm 100 yards of ally of tbe grea' 
thoroughfares of London, and a much greater dlstance then 100 yards l' qUIte necessary for DlBDy suoh invest!-' 
gationa,,"! " I IJ)' ,I.", ,) I , .It!! r it, I 

" .. You, wOllld. not,inet~uto,,,,,,y ,-egu\,,«, proVlBlon for !<eIIchins ~D; those laboratorIes ~-No." 
" l! But. yDll 'W'Duld, ,aUow ,y\l¥llg m,e", 0' studtllllS whq, ~ed, to qarry out orl{!inal researoh to avail themselVIll 
of itbel\l. .unl\llr •• b,l, Wr~t!OIl.t t)l~ \perso"",;wl¥>- Wlll'e ,..ill, cqarge of them hYea, l!nder tb, direction, and to 
some degree under the mstructIon of the persons m charge I but tbe 1nllt1'u,ct\on shon14 be l,imited to metboda 
for adv .... cmg BC18nCe. The director of such Bll institution must not be occupIed WIth lecturmg in aoy other 
mstitutlon, or With lecturlDg at all. He ougbt indeed to be prohibIted from lecturing, except one or two 
oCCBSlonallectures in the !lOnrse of a year." 

.. Yoo tbmk that the obJect for th!ch fon re,commenfl tbe establishment of thoGS laboratonee eould not be 
accomphshed by any <jtber 'me&!l~o't%,t ~tio:os''C8I'JIled '00 jDllOtil*, llIbol'llWrI. in tbe coontry 7-
Certamly not by any otber means," 

~ub~.j~r~iik1a~<t thus 'te¥er~ '!hI Uufa~U:ble ifdncti<iU 'which such LaBotatOries !night' ~erformt 
and: Bt' ... tes his,new i~ \'eferenc~ ttl their rnltnagcIl1ent':2....' [" " ,," ".'" J , j, , 
'~ / 'T ,{) .. If rr' \ ) 1 ,,1 f J \, ' f( If~[- f" 1f or;t, .. • 'r ( \ I 

, .. Can you mak,e &llY: suggestlo,ns as to stimulatJ,Og original researcb In this country ?- • • • We i.a ... 
in th,s'country \. Considerable body o! lll"estigaton 'Wbo are not eugagtld III teachmg at all, and 1 tbmk that 
tbis IS "peculJ.J.rly hopeful feature df10ur -.. , It sbows ltIhat th. EnglIsb have Dot Ouly " taste fo, research, 
but that they b""e .. natural talent for.t. We have nUlllel'l)l1I>men. Ilke.Mr. Gsselot; Sil' ,W. Grove, Dr. De LIt 
ltue, Mr., SpottlSWOOOCly Mr. fIugg~.\ & ;Dopp&,; ,Mr, l\uckton, I Mr. ~o~, Mr. Lockyer, ~. Ferkln, IMr. 
Se~ck, Colonel Yorke, anel.,tbll1'll wbom l: could, name, who ar~ not 10 any way engaged 111 teachmg, anel 
hever have bee~ bili .... ho blLv Inad~ importaot o\iglnal researches, and ha~ spetlt a geod deal of their tJme hI 
the worklDg out of new dlscovenes Now that method of stlmulatlDg research, whIch I bave mentume4 till t1t"l 
former eX&mlnatlon, would J10t of course apply to them. • Men of tbl8 class are resJly peeullar to England, for 
l havll never known any sucb lD8to.nee III Germany or lD France, of men altogether Wsconnected WIth teaching 
taklDg 'Up reserurch In the way It 18 d!>IU) in England., 1 tbmk that,for soch men the estabhahment of natlonal 
IJlstltutlOns such ,as those which are recommended ,by CplonEl1 Strange would be pecuharly lI88fuL In fact, I 
ltave heard several of these gentlemen express strong <>PlDUjQS 811 to the great advantage it would be to them 
if tbey eould go to ,some mstltotlon of that kmd to coruluot Xlesearch, where expenllve lDBtrumente, wluch are 
f)ften required for then: e;x:perunents, were proVIded for .. J1umber o~ soc,h mvestlgators, and where appropnate 
I1OO1llS, for earl')'lDg on, these researches eould 1>e had. ,It is exQeedingly dUlicult to csrry on cbennca1 research 
PI one'. own, bouse, beeause of the waot of proper contrlvances for deahng WIth corrOBlve gaeee and vapour. I 
and beaee appropriate bmldmgs ougbt to be provliled for carrymg on anch mvestJgatloJ1s. I think, therefore, 
Iiliat at would ,afford ... ~ stimulus to __ elL of tblB kind If such lllJItltutlDll8 were provided, &rul £nrniBbed 
With such lD8truments as would be generally useful 10 reae&lCb,.lelmDg the more specJ&l ill8truments and 
matenals adapted to tbe partlCular researcbes tbemselves, to be prOVIdtld by eacb operator. • • • I have 
reason to beheve that no IDC01l81dera\lle number of men. more esp~ of these educated maOJ/lei of the lJelence 
schools, would llDdertake researches if sucb facliltles were afforded themr , , ~ • 

.. Would you conSider the Chief, use of such IDBtltotlOll8 811 laboratoneo to be to enable private lDqnlrers 
to =y on tbeir researcbes, or would you ;propose tbI\t any mvestigatlOD8 should be IJiUTWd on there on 
behalf of the State ?-1 thmk that both tInngs lDlgbt be prOVIded for. The State reqmres many important 
investigations to be carried on. .. • • That lDlght well form one part of the objects of sucb a hnildwg, but 
I should think that so far 811 abstract research, of whIcb we are more espec1ally speaking now, is concerned, the 
other portion of those objecls, namely, the encouragement of original mvesttgation m the case of amateurs 
would be more important, because the Investigations made for the Government are essentiaUy practical 
inyes~tlons; !;bey .... e not usuaUy of that character which:. lead to discovenes or to the advancement of 
JKuence. f I " ) 

.. W <mid you place those laboratories under a permanent official 1-They most ofnecessuy be under the direct 
and constant su~tendenee of lOme one thoroughly conversant with the ~tions going on in them; and, 
SO fBl' 811 the conduetlug of the .separate origmal researches is concemed, I tbmk tbat it would be very 
desirable that the admissIOn mto sucb mstitutlons should be granted through some such body aa the Research 
Fund O>mmittce, for mstance, of the ConnCIl of the Royal Society. or some bod, of tbet klDd, who would 
make intelligent and impartial inqllJry lllto the quaWicatlolll' of the men applymg for accommodatlDn." 

" Yoo would not throw opon the chrector the eole responsibility of deCIding who should be admitted and who 
should not i-I tbmk that-would not be deBlr&ble.H

• I ' " • 

, ··,And 1 Understood you to say that you would not i1iink it cl'e8frabIe tha\ the Government should wrect 
any speciIic ongmal _ch to be earned on, except With reference to smne t:::,.tICal purpose ?-E:i!:! WIth 
rcgaro to subjeCla about whlch the Government Of!'" for infonnation, tllIuk it Ie much ~ , each 



man th devise his own research ; .he.takee mu\)h more interest in it, and is.If>lICh.'DIore"hkely 110 pul'BU6" it with 
VIgour than if It IB prescribed for hnn." ,,, 'J, ,. -' " "d "), i 

., And do you thmk it would be reqmslte that those institutions should be on a l!"lle scaJe ?-I thmk that Qu. 11,069. 
they ought te be on e fairly large scale e'Ven td 'begin WIth. because it 'is lllways aJ costly' process to rebtuId 
BUch inStltutlaus I and I am mcImed to think that they would be rapidly filled. ,.A. tolerably. large inatatutIoo 
of that kmd would probably m .. very few years be filled WIth ,workers." , " , 

"Y<>u would not recommend, m the first mstl\Doo, at least" more than the estabhshment of one for eacb Qu. 11,070. 
department ofsClence ?_I thmk not mote tha.n that" , " .,'". , • 

"And should It be m London ?-Yes, 1 suppose they must be commenced here, but eventuaJIy,t would be QUo 11,071. 
des .... ble that the important centre. m the provmces should IIIso be formshed With such plaees" I , 

" Colonel Strange recommended the estabhshment of four laboratorIes; should you be dIsposed to agree Q\t. 11,072.\ 1 

with Inm in that VIew ?-Yes, I tlnnk that those would be necessary; perhaps the I_t essentJ.&i of them ,would 
be the metallurgIcal one, but certainly the others would be quite essent"ll " 

" Could that be combined WIth the chemlcallaborlltery 1-1 think the metallurgIcal one, m the first mstan..." Qu. 11,073. 
Wight be comblned with the chemu.a.llaboratory, as the' processes are smula~. There "Would be the cheIDlcai 
laboratel'Y, the phY81cal laboratery, the phYSIco-... tronoIDlcal, as we maY'term it, and the bIolOgIcal. It. 
would be necessary, in conneXIOD WIth the phySIco-astroDonuca1 observatory, to have the means of performing. 
V&rlOUS chemIcal expenments and makmg phYSIcal observatIOns. Of course the cheIDlca1 operatIons woula 
be qUIte snb81diary to the COSlUica1 observatloIlll there." , 

Mr. De La Rue expresses himself as follows:-
"Are you of opmIon that any new mstItutlons m the way of laborateries should be established by the Qu. 13,054. 

State ?-I hold It te be 80 unportant tha~ CheIDlStry ,should be extenSIvely cultIvated m Ellgland, that 1 
would strongly advocate that there should be a State laborl)tory. That State laboratery should undertake ..u, 
the chenucal work whIch the Govemment mIght require, but at the srune ¥me, accordmg te the Views winch, 
I hold, It ought to be such an establIshment as could a1ford faeIhties to meB. who have completed th8lr SClentUic 
educatIOn, and who Wight be deSIrOUS of contmumg ongmal mvestagatlons, in winch space fo" workmg and, 
instruments should be a1forded tbem, and, moreover, If men were not in a pOSItIon of fortune te contmue theU" , 
researches, In some cases JIl&terJ.&is and even money.Wight be granted to them on the reconunendatlo~ of. the 
councIl. 1 may state that of my own knowledge 1 know that chemIcal SCIence at present 1& not progressmg 
in England m. a satIsfactery manner, that we do- not make so many OrIgma.! researches as our continental 
neIghbours, partIcularly the Germans, do. In Gennany very great patronage IS gIven to sCIence, magruficent, 
laboratories have been built, and the students, who, after they are suffiClentl~ advanced, are encouraged t.p mak!'. 
ongmal mvestlgalJ.ons, IIontnbute at pre88llt most largely. to sClentUic CheIDlStry.~ ,. , ' '" ' , I 

• "Do you thmk that the estabhshment of those Gol'ernment laboraterIeS woul.t' I;>e likel)! ~o gIve Pee toj Qu. 13;063.' 
comphunts from any existing lnStItutIOns ?-I thmk not; if those Government estabhshments W8ll8 not edu ..... 
tiona.! estabhsbments. There would be a natural jealousy on the part of educatIonal establishmentS If the, 
fP1>vernment were to undertake. to educate stud.ents WIthout charge ~ but whal I contemplatE! IB merely that 
fllClhties should. be given to men who have already ,been, educated, und not to interfere. at aU. '!llth the, 
lhnctlollS of educatIonal estsbhshments." " • 

" • "I tlnnk that some good nught be done boy auhng educational estabhshments; but I beheve that the. QUo 13,105. 
more advantageou~ course would b,\ fO\" the State to a1ford facIlItIes m the laboratory winch It nug~ re<JUll.1' 
for other purposes .. ' , 1 ' • \ LIt ' 

"Do you thmk that any other laboratorIes would be neeiled i,......I attach the greatest unportance to a chenuca1 Qu, 13 05'7 
Iaboratery. because 1 belIeve that Chenustry is destIned te play 1\ very unportant part m the advancement ,. 
of the arts m all QlVilised conntries, but there also ought to be 'a phYSlca1laborato<y, very much on the same 
!ootmg Ill! th~, chemical ,laboratery, and In ... Incb fap!htI8S"plhould. Ibe I/oft"orded,< for ,conducting phy81ca.! 
mvestlgatiODS. ~ 1 L ( J " I , f< 

"You would give admissIOn te those laboratories o.n the..&me pnnclple as to the chelIllcallaboratenes?- Qu. 13,058. 
Yes, to men who could show that they were quaWied to make a bene1i.cw use of them." , • 

"You tblnk that anr investigations requll'8d by the, S~t. should also be conducted them ?-Yes. they Qu. 13059 
should be conducted m ",th"" the, chenucal or physi.caJ.,1l1>boratory. acoordmg to the nature of ,tbe mvestJ.ga~ ,. 
tIons. For example, there were a great number of mvestIgatlOnB carrIed on at 'WoolWIch relatang to the 
.trength Qf different ..uoya whose chenucal eompoSItl~o, was detennmedo by analY81s, ,Such mvestlgatJ.ons 
would be .. ery well conduCted m the chenuClli lahoratQrles.':., , , , " 

"Would you tranafer the work now done at WoolWIch, to sucl> a laboratory i,....Part of the work, but 1 would Qu.13,077. 
excspt such apecJ.&i work as oould be. better dons at each of the. Government estahhehments. Spec"ll 
investagatIon. would mu Wlthm the duties of the cen;J goVerntll8Jlt laboratery., The testang of the punty of 
$he products to be used m the departuIent, and routine work, would be better conducted In those establll!hments." 

.. W,th respect to the other purpose of the laboratory. do you thmk that there would be a suffiCIent numh"" Qu 13078 
of indepandent mqwrers to occupy an estabhshment hke that ~-I thmk $hat the~ would be a great number of • , : 
men who would be vary glad te avaIl themselves of such opporturutIes as a laboratery of that lund would 
Nrord, and thetr doing 110 would nO$ add materla\ly to tha ~ of the estabhshmen.t." 

Mr. Gore also recommends the establililimeut of Laboratories:-, , 
"Are there any m .... ures that you can suggest to the COmmlBS1on whIch you wish to see adopted m Qu. 10,782. 

order more a1fectu..uy to promote thIs object than IB the case at present ?-I propose that natIonal lahontan"" 
should be estahhsbed, m which abstract Sci$DtUiC inveSbgatlO\l alon., should be camed on. I propose that m 
those laboratorIes BClentlfic mvestagatcra should be wholly employed npon abstract ongmai mvestagatlon, 
and be p",d fOl' theIr labour and be supp1ied WIth, tha necessary meana m thllll' respeetITe -=nces, 1eavmg 
each mvestJgator tQ choose hIB speCIal aahJecta of...........m." ,\ , , " • I 

.. Perhaps you could explam to the ConuruSSlon Il't.her more fully what lihould be thl! general character Qu 10784-
of those Iaboratones 1-For makIng original 8ClentUic tnvestJ.gauons m the subJec$/! of chenuca1 phySICS and • , 
cheIDlStry. I speak ouly Wlthm thesohJects WIth whmlll am famIhar.'~ • 
, "Do you refer, m thIl! J'8ClOlIlIDendatIoll; ID the estabhshment of .. phJ81cal laboratory ?-Jf yoa mean by Qu. 10,786 • 

• pbJ81callaboratcry one in winch the SCl_ of heat, 4ght, electrl<;llty. and magnetJ.S1U would l>e mvestagated, 
I should mean a phYSlcall .. boratery.'~ . ,1 ' • 

.. And lOU tlunk that that ought te be dIl!tJ.nct from a laboratery for chemical phy",cs and chellUStry ,"':Y8I!, Qu. 10.786. 
X thmk distInct from $hlliaboratcry fOIl ch~ oaly," ) , 
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"I understBnd you '" recommend that thla should be a. Government institution .upported enlirsl, 
by Government fonds ?-Y OIl, I do recommend that." 

We next ploceed to refer 'to the Evidence in which other views are eX'{lressed. It will 
iJ8 seen that it is rather in favour of the utilization and extension of eXlstmg, than of the 
estabhshment of new Laboratories. We shall confine ourselves to extracts from the' 
Evidence of Dr. A. W. Williamson, Dr. Siemens, Dr. Burdon Sanderson, and Lord 
SaJiJ.lmry. ' 

Dr. A. W. Williamson-
"A good deal of eVIdence hllS been offered to the Commission in favour of establishIng and maintaining 

Inboratones of research at the expense of the State, in order to gIve opporlumtiee to orIginal mquire1'll 
to carryon IDvestJgatlOns. Have you formed any op,n,on of the expedIency of 81lch arrangements 1-1 thlDk 
that to estabhsh a laboratory for research only ",ould be beglDumg at the club end, and would be deCIdedly 
inndvlsable. I thmk that the main thmg for research is to gIve to schools, and especially to the higher ochools 
proper fa("htIes for It, and to develope them greatly. At the same time,lt IS quite pOSSIble that in exccptionni 
.... es, research IOIght WIth advantage be csrned on in sep'" ate plaees; but I should alwnys VI~W With regret, 
as .. waste of resource., the sepnmtion of that Iugher work of resesrrh from the more humble WOlk of teaclung, 
whICh naturally belongs to It. They help one another, and I thmk that each would lose fl'Om hEllng separated 
from the other, stili, 10 some cases, It mIght pOSSIbly he advisable." , , 

,Dr. Siemens-
.. What is your opinion as to the establishment of laboratories at the GovEll'lllDent expense P-I would 

recommend the estelJllshment of observatones but not oflabl)mtones, for the same reason, that 1D laboratones 
unconnected WIth tenchmg, lIS have bpen proposed, uSlOg the pubhc convemences, and pubhc money, there 
wonld be a necessIty for results whIch w01lld lead to a certain extent to sometbing appl'Oaching charlatanism 
In the ennnci"tlOn of those results; and, moreover, I consIder that It mIght lead to dIsappointment In maoy, 
who would beheve that they had &n e'loal tight WIth others to take advantag0 of such estabhshments.·' 

.. Do you consider tbat laboratorIes are reqUIred 10 greater numbers, &nd better equIpped than they are at 
present ?-I thmk so, decidedly." ' " - I " 

, " But stIli you would not remedy that defect by establishIng Government laboratories ?-Not by establishing 
Government laboratOries, but by grontlng Government aId towards the establishment of laboratories, and 
ch,efly by the endowment of chaIrs." , "" " , 

"Do you tbmk that laboratories shonld chiefly 'exist 'In 'connexion 'With nniversitieB or othet teaching 
instltutions 1-1 thlOk so, because we 'should always look to the colOlng generatIon, upon which the future 
depends chiefly; and .. well appointed academ"& laboratory preeents great opportunities for a student, nnder II 
great leader, to attrun to emmence himself'" ' 

c. 'WIth TefEllenee to natIonal physical laboratoriell,' it has been suggested to the Commission by severlll 
WIthesSes that such laboratorIes mlgbt be of use, 'not so much for the researches to be carried on officially In 
them, but as !!;Ivmg opportumtles to pnvate mdlVlduals for csrrytng on researches in them I has it occurred 
to you whether, in tbat p01Otofview, tlreymlght be'useful or noH-They IOIgbt be useflll in certamcases I but 
If the Government takes 10 hand such a thmg, there most always be favoUrItIsm. It would be Impossible to 
grant such faClhtles to all apphcants, &nd it would be very dIfficult for the Government to nse such d,s
erimmation. Any uDlversity or 'Society could do so by gronting faci)ItIes to men 'Who had given promises 
of success by reading paper., or by fUll explaining theIr objects in vIew I but for the Government to use 
sllch discretion would be impracticable, think." ' '" , , " 

« Then you thmk that there should be such Isboratorl .. that shonld be a .... ilable to persons who could not 
a1I'ord, for mstance, to have .. phYSIcal laboratory of theIr own, but you do not thmk that such laboratorIes 
should be under the control of the Government, or should be Government Institutions ?-They should be 
exceptloDal cases altogether. IT, 10 any eXlstmg laboratory, whetber Go .. el'mnent or otberwise, I>n Instrument 
eXIsted necessary 'for certal'll reselll'ch, I thmk that fBclhtIes might be gIven occasionally to an applicant, 
but I am of opmlon that It wonld not be deB1rable to establISh what might be termed a natulBal workshop of 
science:' I 

"Is there any Buch instItution in Germany BB a phySIcal or other laboratory (Apart frOID BBtI'onomical 
observatorIes), mdependent of an umverslty or an educatIonal establIShment ?-I beheve not. There are 
laboratories connected with PolytJeclmlc or MIning schools, but still they ... e connected with teaching." ' 

.. Has any dIfficulty been found 10 afford1Og fecilitles In those laboratories to origlDal inqmrers wbo may not 
belong to the school '-It would not he ddBcult ftYr anyone to get access, ftYr instance, to the laboratory of 
an UmversIty If be entered h,s name, he would be allowed to go mto the laboratory, and, nnder certain 
restrictIons, Imposed by the ProfesstYr, carry on his researches." , ' 

" Are those laboratones, 8S establ,shed 10 Germany in connection WIth the unIverSItIes and other edncational 
instltutlonB, qUIte snllielent for all tbe wants of science and of onginul iDYestlgation in science ?-Whether 
more mIght be done by lDcI'easmg theIr number I am hot prepared to say, bot atdl there IeenI8 to be no 
expressed want for addltlonallaboratom,a." " " ' 

.. At any rate you would not propose to establish laboratories on I, different footing 1-No!' 

Dr. Burdo~ Sanderson-
, , 

.. wm you proceed to state in what way yon consider that money might be apphed for the promotion 
of physiology 1-1 CODSlder that It IDlght he avaIlable for three purposes; namely, for the unprovement of 
laboratories. for the DrOVldm.. of U/strumenta and matenals for research, and for tbe remuneration of 
workers. I WIll speak' first ot the spendIng of money npon the nnprovement of lahoratonea. I do not myllelf 
_ at the present moment that we are 10 a P081tlon to requIre tbe expenditure of large BUms of money Upon 
the bmlding of lru'ge laboratories, for tlus reason, that if BUch laboratories were buIlt we should not have 
workers to work in them I at preoent we have not men to work In the Iaboratorlet that we actually poo!8eM. 
Wo heve men of a eertam class, but we have not men of tbat framed .- which we require. I am of 
opInion that a physiological laboratory te be of eny use at all most be 1n ronnexion with the great ..,bool. 
ot medICIne. A phySIOlOgIcal laboratory at a dlStaDce from such schools would fall for want of people to 
work 10 it. Ph)'Blology w1l1 Dever 1I0oneb, therefore, excepting in connexion with the two arte wlucb ..... 
(Iependent upon it. Just lUI vegetable phymology will lIonnsh 'beat in conoexion WIth agncnlture, eo rJ.so 
annnaI phymology' will floonsh best lD CODlleJ<lon Wlt\l medIcine. I t\unk that granla mIght be very adY8D-
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tageonsly given for the improvement of the laboratoties now exIstlDg. Of Contse, lD the admmistratlon of such 
granlB, one would go upon the pnnCiple 'to hun that hath shall be g.ven,', that 18 to say, wherever a 
good laboratory eXI.ts, or wherever men are to he found to work a labor .. tOlY, and. where there are likely to be 
studenlB to work lD It, money shonld be g.ven to carry out lmpro,"ements. 'I would further notICe that ill , 
phYSlOlog.cal researches, the expendIture for materIals IS' usually much greater than for mstrumenls, all';' 
eonsequently money 18 more wanted for current than mltla! expenses I for thlB reason large sums !lught not tQ 
be expended ill the purchase of collectIOns of costly mstruments, for If such, sums were .pellt they WOUld 
probably not he used. It IS much better to provIde money to ..... , to meet those heavy expenses whIch .... ~ 
reqwred for DlBteria1. To show tb,s 1t would merely be necessary to refer to some of the 'pby.,olog.cal 
researches whIch are now belDg C3lTled out, ill whICh a great expenwtul'e 18 reqnlt'ed for materlOl, but no 
tremendous expense for illstruments. I Of course I do not mean to say tbat II> I.' not ne ... .....,. to spend 
money on lDBtrwnents, but any expenwture on a large scale for thIS obJect would be very likely wasted. On 
the whole I beheve that money can be more economICally spent ill sums pwd for work done than m any other 
way, •• e., eIther in the way of penodlCal l?"yment to men of acknowledged competency" for the. purpose 
of carrymg out mqumes of long dur .. tlon, or m the fonn of separ .. te grants for speclal researches, or lU the 
form 01 g.ants for skilled .... ,.tant.. - • • " Of course in Gennany men who do this work &Ie not paId, 
and It I. very nece .... ry to bear tlu. Jq mmd, but the w1fer~nce tbe"! .. that such men have .omethmg to look 
forward to. There are m Germany numerous reaclung appomtlnents to whIch a man can look forward 
with tbe ce.tamty thot If he works indu.trlously for a certwn time, he .. sure to get an appoIntment of 
some kind afterwards, which will enable hIm to take the posItion or a professor. Th,s stare of thlDgs 
does not eXIst in England" and therofore It i. more necessary ill England, to 'l"courage the youn~er men 
.to engage In research by \?Bcuniary ",ds than it is lD Germany" 

Lord Salisbury-
"In speakmg of the e.tabbshment of labor .. to .. ;s by the Stare, your LordshIp appeared to me rather to Qu. 13,590 • 

.. feI· 1;0, chenucal laboratones I but It has not escaped your atrentlon, 1; am .ure, that the cost of phY.ICal 
apparatus 18 80 very great ... to put phYSIcal !nqUllies really ou~ of the Feach of .. very large number of 
persons who probably mIght be capable of conductmg .uch researches, and m consequence of there bemg 1/.0 
such .... i.tanes assIgned to such persons as a State labOl atory, m whIch they could obtalD the use of .. pparatus, 
and of a really fittmg bUllwng, con.tructed WIth suffiCient bobdlty for the purpose. of research, a g.eat many 
\?Braons are prevented from enrermg upon researches, of that kmd by the want of means; and It has been 
contended that by provldmg laboratone., at the e.xpen •• of the Stare, you would be domg nOr more for such 
per.on. than has been done for learned men by providmg them WIth great pubbc hbranes, lilt you would be 
oulf provldmg them WIth the opportumtles of research, whIch otberWlBIl they could not have ?-My fear 
would be thot there would be a ddliculty m proVlwng laboratOries m suffiCient number. to B .. tls!'y all, as 
you can proVIde books at the BntlSh Mu.eum to satisfy all, and that the result would be that very often 
those who are least tltted to obtalD any useful result would engross'the Instruments. ' For the purpOBe of really 
lIrat-rate worker., I tblDk that the GoveInment might' very advantageously be lIheral; but sucb bberallty r 
thmk would be.t take the fonn of lin incre ... ed grant to the Royal SOCIety. But I should be doubtful wbether 
It was pOSSIble by any moderare expendIture of funds' to prOVIde an ex.pensivA cia •• of .Clenlmc mstruments 
of all kmd. for all th~ pel sons who mIght be lD~lmed to u.e them." , 

Evidence relating to tl£e, Estahlish7flent qf fl£!Jsical Obse1"lJatorieS'. 

On the general question of the Establishment and Maintenance of Physical Observd-
,tories, Lord Salisbury agrees that ~ , I 

• • - "Some of the.e mstltutlons which have been alluded to' in your Grace's questIon, e.pec,allY Q 13575 
obscrvatorie., olearly fall wlthm the duties of the. Government ~ and certBlnly, from all that one hear., it I. .i~·" I . 
probable that thelt' duty m that respect 18 madequately performed, and that observatorles for.. much larger 
range of ob.ervatlons mIght WIth great advantage be multlphed." _' • •• " I " 

I Sir Georg~ Airy thus states his view on the' subject) , , , 
"When I bogan to be an astronome.r. such questione as those of the constitution of the aun and the hke Qu. 10,481. 

'wel'e not entert&med" • • • • ,I t 

" Are J ou prepared to express an oplDlon a. to whether it is an object which would be .. proper one' for the Qu. 10,485. 
Government to take np ..... Stats estsbhsbment ?_The Government are aJresdy pushed very hard In " _ 
theIr estimates. The .crew IS alW&Y. put npon them, 'Cannot you reduce the estImates a httle more?' 
And then It would always come to a que.tlon of extensIve feehng in the Hons" of Common., and of popular 
feehllg out of the House of Commons; and I am confident from wh .. t' I have seen' tha' those two bodies 
would not lD every oase .upport an e.xtsuslon." - - • -

" Should you ... y that It IS an obJeet wluch IS not very likely to be prosecuted with' sufficient vigour unless Qn. 10 486. 
taken up by the Government ?-I do not see how It could go on 8.XOOpt it were taken np by the Govern- I 
ment. I do not beheve that it could go on in any other way." 

"It is not hkeNly, youththnkink'thto behpros~cuted by prlvate illwVlduals, or by othe.r pubhc bomes .uch ... the ~ 1d,487. 
Umver.,tles?- 0, I I at t elt' .unds are almost all reqult'6d for other obJects, and the cWliculty 
even of' getting the busmess into .hape IS extremely great. ~ - - .. • 

"Then such observations, m all probabilIty, will eIther not be made at all or must he taken np by the Q 10488 
Government ?-That IS my view." - • - - • I u1 ' ~ 

Mr. De I,1t Rue's opinion is thus given itt reply to question 13,066: 
.. I think th"t the tIme for the Stats providing means for reducintr Ohsel vatlons h ... now comA, when Q 

tlte Stats should take up, he.id ... mathematical astronomy (winch de8is WIth the places of the stare and u, 13,066, 
planets, and the moon espeCIally), phYBlcal obsenat.Jons, more particularly observatlons of th~ SUD, wluch 
appet\l to me to bear dIrectly upon meteorolog.cal phenomena." - • • • 

He says further, in regard to observations of this nature, that they necessitate .. a 
.. certain staff of assistants. and require continuous superintendence, hence it. is necessary 
" that !In amateur astronomer who undertakes such WO,Tk should have, leisure) dl,lrini. 
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•• the day, IIndtbat be sbould be able to pay for duly qualified 6SSistants, and such men 
.. have to be highly paid." , , , 

Sir W. Thomson points out the 'importance, of multiplying such Observatories: 
• • • .. In respect to the observatories, it might b6 neceasary to have aenra! obslJl'VILtorl8l to. 

I8tronowca.l phy81C8 in """ country, If it Were only to secure obael'VBtlone of iute_tlng ~unctu:rull, _ 
Wlthstandmg the vanetlee of the weather, that there may be in dllll>rent pt.rtl of 1ba connt'?:; 1IIld, agaln, 
obsll1"V&tonee for ll8tronomlcal phymC8 ought mOlt certainly to be founded In other parte of the British dommioDl 
than England, Ireland, and Scotland; in other latitudes and On the other 8lde of the 1Vorld." , 

Dr. Siemens eipresses the Bame view in the foll~wing Evidence' ' 
• • • II An Observatory or sevenlJ bbS6rvatories should be established for mrt)'lDg 00 physical ~, 

research to obtain information 011 genereJ subjects, each 88 solar ob_tions, magnetic observation!!, and other 
snbJeote that mtght be thought de8ll'l>ble to obtain contmually information upon." " • • • 

" I think that almost the ouly Dew estsbhshments winch yon recommend are certain physical obser\'1ltoriell , 
_Yes!,f ~ I I , I j " " 

"Wh8t would be t'he princiJ'al object OF stich observlLtones ?-For the purpose oF ~etic Ilbll8M'atione, 
solar observations, and other general mquirles Into physical phenomena." 

" Do yon contemplate the establishment of more than ooe euch obsll1"V&tory I-Probably more than' one would 
be d ....... ble... " '" I 

.. Do you contemplate the I establishment ot any such o'bservatorleS ltt ~ of the coloDial POB8ll8siOIlll of 
the country?-Yes, J thInk so" ' ,,' , • " .' , , , • 

"Spealdng generally, would they be costly establishments to found i-Not very COItly, IIOtI 8G pastIl u 
88tronomtcal observatones." ' 

Dr. Frankland has also, givem Evid~'nce' en the im~rtance of promoting the 8tudy of 
Astronomicl!l 'Physics, pointmg out ,that .. It would De necessary. in cORnexion with the 
..' Physico.Astronomical Observatory! tQ have the means of performing various chemical 
'h experiments and maklng physicllol observations. Of courSIl the chemical operations 
" would be quite subsldia»y, to the1cosillIoal ,observations there." I' " • , 

, Mr. De La -],tue:!. j~ reference ,to -locality &n~ organization. in /lDswer 'to the question 
,whether provision for carrying out.Observatlons of thls. character should be in connexion 
with the Gteenwich Observator~ says ~, , • j, , , ,I " I' , 

'T. " ') ,I I, ".Ii.' , '..t I I , " lL ' .;,. 
".lll conneXIon wlth tne Ij-reenwlch .ubservatory, yes, DO, at. ""e GreenWIch ubservatory I ehoDid ... y 

not. 1 do not thmk, m, the first place, that there is "pace enough at GreenwIch, anq the dntles of th, 
staff are aiready so ,very onerous that If would, require a separate establishment for such speclI.l work I 
beSIdes other new buildings it would entail a ~hemtcallabor"tory, and there IS hardly splICe for those at Groen
wlch. t beneve also that it would cause toQ chvided attentlon on the part of the Astronomer Royal, if 
he Were called upon to personally supenntend investigatIons in the phYSICS ot astronomy, although I think it 
wonld be very desll'able that ""y Dew estebhshmente, If they are to e:nst, should be a/Illiated to GreenWIch." 

Being asked\"\vhether' toe' lle~ '.establishmimt should' be in' the neighbourhood of 
G:rjlen}Vich?, h~'r~plies; , , 0' " '" ' .' , , . , 

:' Not at all DecesSa.rJly so. In fact GreenWIch would Dot \Ie at 'Ill (lesjrab~ for some elau 0( observatiOJ14, 
It 18 m~chl~ol D;e~r Lo,ndon.", 1! 1'1 jf .. ( ~ '" i , I j ",I 

And in answer'w' the questiol!l '/ Would you flace'the proposed new observatory for 
.. those pui'poselJ iti any respeCJ1ili,de~: the, ~,optlj<) ,of the' Astronomer Royal? ~J - , 

.. It would be desirable that the State should have to deal only WIth one utronomer. POSBlbly by the 
increase of the clauns upon Ius attention lit,:orlgM fill 11881l'ahie iiop &he.- A.Uouomer Boy&! to bave dJrectorII 
under him, 80 that ,be should not beve to, devote 80 much time to /lettW.s even of the GreenWIch Obse ..... tory. 
but I do not thInk that the State onght to have to deal WIth a great 'aumher of .. tronomers, m"""d there 
prlght be some chJIicnlty I" its doing !"'." " 

He say~ fUrther, .. In order to obtain a 'liaH)" record, 1 would advise that one or possibl: 
.. twp observatories ,hould ,pe es.tablishe<l in India, a,nd one at the Cape ?f Good !lope. 
" At the Kew ,observatory it was, fn:q,ue~tl~ ,cloudy for several consecutive days. 

I Admirl11 Richards says; , , , 
.. If 'yoivate golllg'peimaoontly to ~tsblish l'hysleal observatonee, 'I .hou!cl prefer to eee separate oruw. 

I thmk that the phy81cal work probably would be better aepamted from the Royal Observatory." 
, .. You tlunk. tha~ the two classes of ohser'olltlons .... e 8<1 ch.tJ.nct m cheneter .. to _der that deoirable i

,Of course there ... 'D certain amount of mcteorolop that must be obss .... ed at tbe sstrOllomicai obel!r\>'atory; 
but it, Deed not be ~f sny extended clumicrer." " ~ 

_ l f', I)!, It "JJ 1 ' j 

Mr. Spottiswoode's Evidence is as follows : ...... 
.. The Observatonl!8 winch you recoJ,11lllend conlcl, in your oPmio.., be attIlched to elW!tmg Obel!r\>'atoriao , 

an Observatory for Solar Physics, for instance?" .. TIns migbt be met by ... extenswn of the eX18tmg 
Obse""toriee "',j! ~ \ I r \ 

"Do y<ill think thai> ,It would be 118 ueetuJ, If'attached to Greenwich, 811 'Ii a speeial observBtory were estalJ.. 
lished for the purpose?.....J hsve ne doubt that if rm independent Obseryafmy were adapted to thai> JI1ll'IlO*' 
and formabed WIth adequate lllBtromente, &lid manned by soch a etaft' ... onl! oonld wuh, IIJAII'8 would 

- be daue m such an mdependent observatory, 80 mAIlllecl, than by .. hmoch of the Royal Obaervatory Ill; 
GreenWICh, but, at the same time, that' would involve soch .. much larger expense, that I thought that the 
question of expense would perbBps outw8lgb the IICiamJic ad9llDtage8 to be gamed by u." 

.. Do yqq think that .. ~ deal might be done by D...Iu.ng some Adlhaone Ie the pr_ OlMwo-etone.}" 
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'.' A gl'eat deal, bemuse Ul III large'obsetvlltGry'there are,.l1ot uni'requellt1y, In$truruents Doly pll1'blllly..:n- Qu. 11,993. 
ployed. For example, at GreenW1llh there .s a large- IIIId very fbIe Wl!f>:ument SPJted to the lILvestJganen of 
solar phYBlcs, wluch IS, at sJi events, largely disposable for such observanone." • • 

It will be seen that most of the Witnesses dealing with Physico-Astronomica1 Obser
vations recommp-nd that, whether or not they be placed und~r },he. cont~oll of • .the 
Astronomer Royal, they should certainly beconducted by Special DIrectors, and be 
placed by preference in loclflities w~ich" t~e Witnesses, deem to be better adapted to th~ 
purpose than Greenwich., . I" , \ ' • 'I' 

Such is not the opinion of the Astronomer Royal himself." . Sir George Airy tnus deal!! 
with the question specially referring to the difficulty as to"- space at GreenWichl and the 
mode of management:- ' . ""A" , , 

.. Do you thmk it. woold be pracncahle to '¥iopt'anylmeaeures lit the present,observatory at G;r~nwicB to Qu. 10,482. 
make observat.ons of that characte~ ?~J thmk.t '. ,poss,ble that d might be donl',!>ot I am not prepared 
with 8 plan at present, and I am very much inclmed to tlunk that the dlfficult.es m .these matters will be 
rather m deta.J.l than anythmg else. There 1II alway. II< difficulty in keepmg an observatory of, rather an 
indefimte character m such a state that .t will saf;JSfy the pub!t.c demande\" * • <t 
," . • ,. " It hall.,. been found meeessary, 'Wltlull,the la&t three tlr f01lll yeatS to exteud our grounds> at Qu. 10,483. 
Greenmch.-" " ! Judgmg from whlltoccurred .noUII case,<;£ do not tlunk that ther., would be any cWlicuity 
In further extelJSion, whel'8 .~. woold be 1Il suJliCl9llt pro=ty to . the Royal, Observatory to be unden the a_a 
general control." J J ,r ' ,,, I t l I \ \1 /i u. ,1, J, '" I " 

"If a department-of that k.nd were U1Stltuted, dQ you see any QbJectlODi tp. its bemg placed widell the Qn. 10,484 • 
.A.etronomer RoyaJ, ,or woold .t give lum too much to do 1-1t wc>old g~v,' hun mIlCh to do, but fl gr ... t dea.l 
may be etl'ected by orgalllsatLOn, espeClally w.th the heense to have officers of good posItion uudE\\" hlJll ;, to 
b.a.ve he'O.tenauts-of a good., c1asa." .. "',. it -( :'J V~~) ,I 1/1 ~ , I I f 

A Resolution in general accordance ,nth the views expressed by Sir' Gclorge Airy was Appendix 
tran,smitted to us ~J~ly 1~72. by the Presiden~ /l-n!L 9Slq~cil,!lf,!~heBo'yalA~trono;mica1 ~;vol.n. 
SocIety. This ResolutIOn is iq favour, of the. extensiOB;of : the' Royal Observatory at p. • 
Greenwich and other existing Astronomical Obs.ervatcmes,i.and' does not recommend 
the Establishment of an independent Governmentl:Qbseljy~tpry' for the cultivation of 
Astronomical Physics in England.. ' , I " , " • • 

In connexion with 1!ome pomts on which differences OL opinion have been expressem in Vppendix 
this Evidence, we give the following extracts from a Paper handed in by Colonel Strange, Ali.,VoUI 
consisting of questions ,addressed by 'h1lI1 to Professor' Sir W. Thomson, Professor pp. B7-81. 

Hllgard, the Secretary of the AmerIcan Nationai Academy 9£ Sciences, and Professor 
Balfour Stewart, and to M. Faye, the PreSident of the French Academy of Science; and 
their replies thereto: I • , ' 

Colonel Strange's questions, and the replies to ~herp1 w~re: !I~'{onows:-;-
co (1.) Is the systemat.c study of the solar constitutton hkely in throw lIght on sllbjects of Ternestrial PhYSIcs, 

such as Meteorology and Magnetism?" . " 
co (2.~ What means, at present known to SClenee, are &Vauable for study.ng the sun? • 
.. (3. Do you oonBlder that Photography (one oftha assumed means) will suffice fur the purpose ~ -
., (4. Do you eonBlder tha~ the clas. of observanons (defined In yonr anlOWllr to my qnesnon 2) are such as 

CIID be effiCIently made .n,,,,,.obS&l'Vll.tory mamtamed by the Ste"" or tJmt.any'ofthem would be better left te 
the zeal of volunteer astronomers l" . i , ' ". • 

. " " [Addressed to M. Faye "nly.} .' 
" (6.) Do you conBlder that it woold be advantageous to carry on Phys.co-AstronOlmcal. researches' on au 

exteUBlVe scale, and Mer.dlonal observatIons, m line and the s'aJDe observatory, under a BIngle director ?" 

" l;!il'W. Thomson:-, ' '. I I • 

• • • · • • 1o. I J -II" 
. "The subject of investIgation m any observatory for AstronOJlllcai Phys.cs 18 ... very cWJ:erent ftotu, that for 
wluch the great Asf>:onom.cal observatones at present eXIstmg were founded, that I beheve genensJi:r .t 
would not bo good ooonomy of resqurces to attempt to adapt the old observatones to 'the new mvesldganons. 
The Instruments adapted for IlCcurataly deterIDlUlUg the pos.tIons of the heavenly bodies, wluch consntute the 
most lJIlportant part of the great observatones lutherto estebhshed, are scarcely adapted to glV'l IIDY Fntnbu
non towards AstronomIcal PhYBlc.. New mstroments desIgned for the work of the spectroscope, and new 
bwldmgs to contsm them, are ne~. A chemIcal Ir>boratory, and an extensive system",f galvamc battenes 
andelcctro-mngnenc apparatos are required fur the newkmd of As1lronomical observatory. I doubt very much 
'Whether one Ill&U Goold act etfeotIvely IlIl execut.ve cluef of an observatory ef Astronomical PhYBlcs, and at 
the same me ef an observatory of the old kmd." , 

Professor Hilgard ~' ; , .,' 
.. (1.) That the systematIc study of the ann's constitution IS hkely to throw hght on subjects of terrestnal 

phYSIcs, I would unhOSltattngly affirm; yet WIthout upreesmg the behef that, the IDlnOl' __ nc or magnetic 
V&rlatIons are dependent on chauges tekmg place in the sun. • 

co (2.) The avaIlable means for studymg the sun at present kuown to science are, in my apprehenBlon, in 
additIon to observations made WIth the eye, solar photography, photometr.c and calorunetnc observatIons, 
and spectroscop.c observations, combmed mth laboratory expernnents necessary (or the interpretanon of the 
latter. '" '. , 

.. (3,) I do not think that photograpby alone will suffice for tbe purpose indicated, sinee it wm give little else 
:than a registratlon of solar spots, the study of wluch by means of the spectroscope appears to be also of prilIle 
Importance. 

.. (4) I pereeiveno difficulty in ~ingtheseveral cla._otobsenetions abovementioned systemat",sJiy, 
80 as to be effiClently made in an observatory lIIBlntamed by the State. Slim]..,. cons,deratlon. to those upon 
which the ID1Wltenance of meteornl<Iglcal and magnencal observation. is based, would WIIlT8IIt a proVISIon for 
oystem8UC observation of the BllD. 
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" The .a1ue of the latter, 8s of the fonner classes of observatioll'8, largely depeuds upon their ngnIar eIIn
t1Omty, WhlOh cannot be expected from the zeal of volnn_ obl!e"cra, who muo' look for th81l' reward to 
results of immediate 1OtereBt." 

• • • • • • • • 
Dr. Ba.four Stewart: 

•• In reply-¢O your first question, I cannot help thinking that .. stud., of the solar constitution is likely to 
throw bght on the subjects of Terrestrial Phyalcs, Buch 88 Meteorology and MagnetIsm. My reasons ore :

" (I.) Thot I coDBlder the fOOl of • conne:<lon between sun spot actiVIty and diaturbances of the earth'a 
magnetism to be 'fery well proved, although we are igoomnt of the __ of the COnn8lO0D. 

" (2.) The recent _earches of M... Baxendell, Mr. Stolle, Profe88C1l' C. P. Smyth, and othera, render it 
o:"t.omely 'probable that there 10 likewise a conne:<ion between the period of Bolar activity and tbe meteorology 
of our globe. 

" (8.) The recent researeheB of Messrs. W IUTen De I.& Rue, Stewart, Imd Loewy, 811 well 811 those or 
Professor Wolf, render It very probable thet there n. a connelOon between the po .. tiona of the chIef planeta 
and the behaviour of oun spots. ' • 

.. (4) The recent observetlons of Messrs. l3rowning and others render probable a connexion between the 
appearance of the planet J upller and the state (If the solar disc. 

" I tlnnk th .. t all thpse, t&ken together, can leave us in httle donbt of our duty with reg&rd to solat obaerva
tiono. If we 'Were not only perfectly sure <of • connexion, hut bkeW1S8 knew all 'about the DBture of th,. 
connexion, the necessIty of studying the \lUU 'WOnld 'Yet be 88 strong 88 tb&t of 1'I!corchng the posItions or the 
VB1'lOUS planets WIth the Vlew of verl/Y'lDg the law of grtlVlt&tlOn. But lD88mnch 811 here tlie nature of the 
connexion is unknown, it is of ImperIOUS neooBBity to study the sun 'WIth the Vlew of &IlCllIIlolatln$" sufficient 
number of good observ .. tionB whIch may IlltllDBtely 'enable 'UB 'to determine the netllre of thll unknown 
Conn9'XlOn .. 

" We ought to remember ho'W greatly the accurste observations of Tyeho BI'&be contributed to tbe 
genero.hzations of Kepler. _ 

• • • • • • • • 
" In reply to your second. question, I woulll enumemte the followlDg meano of obsermtion of the SUll :-

. " (l.~ Eye observatlono through B telescope. ' 
"(2. Photography., '.' 
"(3. SpectrOSCOPIC observations. I 
" (4 ActJnic observatIOns. 

•• • 1 • • I '. 

.. In reply to your tbtrd question, J cio not 'co1l!l1der Photography .ufficient for the purpose. '1 think that 
eye observatIons, more p .... taoularly when combIned ,vitli the epectroscope, are eMentiaJ to enable OB to know 
what IS gOIng on m the sun from JDlnute to minute, and unless we know thlll, I do not well see tb&t we 
nre ever hkely to arrive at 8 true theory of BOlar dlsturbences, or of the connexlon between these and tbe 
dIsturbances of tbe meteorology ILlJd m&gnetism of the earth. Could 'We ever have 88cerlamed the velocity of 
the solar currente WIthout tbe md of the spectroscope? ' , 

" As .. aelf-recordlDg lDotrument for reglSter10g the actlhlC effect of the solar raya has been perfected by Dn 
Roocoe, and as it i. a pOInt of Importance to study the mJluence of the solar rays upon vegetation, I tlnnk th .. t 
whenever the oun'o surface is 1'I!gnl..rly studied, &ctimc obser'fat;ons ought, from tbls canse 88 well 811 from their 
phYSICal. importance, to be inclnded among the dutIes of the obaermtory • 

.. Iu reply to your fonrth question, bellevlDg that a long contlDued and systematic .eries of observation. it 
beyond the means of volunteers, I th10k that the four lands (If tlbservatlon of the solar surface whioh I have 
speCIfied onghb ro be mooe In an observ .. tory lD8lJJta1Oed by t1ie State. Indeed, for some of them more than one 
(lbservatory would be reqUIsite, for I t1nnk it .. n .. bJect of great importance ro obtam 8 OO1Iy record not only 
of the posItion but of the ...... of every group of spots wlnch.app ...... on the surface of the BUO. But to obtmn 
thIS more than one observo.rory would be necessary, for we must be mdependent of the ,nJluence of weather I 
nnd to be so we must have stafaons so dtstrlbuted that 'When It rained at One statIon it mIght re8IIODBbly be 
expected to b. fuir at another. , ,I , • • • • • • • • 

" I think that the study of the Sl1n ought to be systematIcally conducted 111 an mBtJtutlon for the purpoee 
workIng uuder Government, and connected WIth a number of stataons sl1lB.Clent to ensure u good record of wba~ 
takeo plooe on the solar surface, lDdependent of tM IDlluence of we&ther. 

" It appears to me also that such an lUlslltut10n should have a leAlomtory 88 well 88 a workshop connected 
/WIth it." . . . . . .- . . 

M.Faye: , 
" 1. L'etude de laconstltutlon physique du soletlneme pamtt p ... appelee ~ repandre de grande Inmlere sur 1& 

PhYSIque Terrest.., c·est·~-dlre Sill' J .. Meteorolog1e et Ie Mngoetlsme. L'sctJon sowre est actuetlement 
'c&racterlSee par one constance bIen rem..rquable, Muf de petItes vanatlODll sc'!ldentell •• on pllriodlqn .. de pen 
d'lmportance. L'etude dlrecte de ces d.vers .njets de Physique Terrestre 8Uflit 801pt_" M81s 11 en est 
Butlement des ilges geologlques dont l'hlsto1l'8 me p..rait bee lDtimement ~ des changemtmte progres .. fs d'ont OR 

reconnalt I .. po>S.lb.bte dans l'aooVltB lDteme du soIru1. 
" IrOUtefOlS on ne peut mer que les reoherches nouvelles qu, ont eu poor but de rattacher cert&ines periodes 

dans les phenomenes magnetaqnes aux phenomenes egaiemen' penod!qoes du soletI ne mOritent inter~ III 
COD81d6rs.tlOn. " 

" 2 Le. moyen .. dont nous dieposons 8ujonrd'hui pour I'etude do IIOleill101lt 8U nombre dB hnlt 1-

," I'. Etode des mouvemente de la photosphere p&rles taches et les facnles. (Carrmgton) 
" 2" • .Elude de 1& constltutJon elunuqoe de 1 .. photosphere et de 1& chromosphere. Variations, plus on moi"" 

rap Ides, de cette constltution. Analvse chImIque contlDuelle de 1& Bllperficie oolmre. , 
.. SO. :F:tude des mouvemente de 1& ~08phere, emptions, protoberances, elc. DIStribution de _ 

phenomenes ""Ion la latitode. 
" 4". Jttude des vanatlona penodJques de 1& surface, par les precedes de Schwabe et eewt dB l'Obsarvatoll'e 

~~ , ' 
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I. 6". Etude des eclipS8B totales; anroole, couronne, etc., au moyell d'expedit\onB iomtaines. 
" 6". :Etudes des changements .~cuJatreB de l'activite 801Ml'8 an moyen des donnw. de la goologte • 
.. 7°. :Erode analogtque du Boleti an moyen de I'observatlon des etodes V8l'lables au' nouvelles. 
" So. ApphcatIon de la mecanique moderne a I'etude des mouvements internes qu'on peat supposer dans I .. 

mas ... 8Olaare. ' , 
.. 3. La moyen Ie meilleur d'etudier les mou'VOments des taches et des foooies est incontestl1.blement I" photo-' 

~phie. C'est surtout par I~ qu'on peut esperer de rencontrer des l>Mnom~nes auxquels s>appliqueront tat ou 
tard les 10lB de I .. mecamque. Ma'B co n'est I~ qn'une face de 1& qnestion. La spectroscople n'est pas monl 
indiBpenBBble. C'est par elle que la phySIque et la chimle peuvent .""pphqDer au" etudes solalres auss b,en 
que la mecamque. Reduare cette etude 1. 18 photographle co ser .. t se condamner ~ ne 'Vo;r qn'une face de la 
qnestlon. Je ne veu" p88 que cette opmion pUlsse Atre Beneusement soutenue. 

"4. 11 soffit d'envisager I'lmportance dn but des ~tud .. solaares at la var",te du moyen d'ootlon que ra Bcience 
modeme n(Ous presente pour pens.r que Ie moment est veDU de confieJ,' les etudes ~ un on plus,eurs etabla .. ,.
ments p~urvu de grandeB ressonrces, at pouvanl foo,ettonner avec contlDwt6 pendant ,un ~aps de temp. 
Illimlte. • -'" 

., Sans doute on devra comptev sur la conconrs puissant deB v<>lontalles de la science. :n;Iai,s Ie conco11l'8 .e 
preBente toUJOurB avee des reBt.,et,ons quant au" l' ... onrces" a. la cont.tnUlte. et a la duree, lesqnell~s ,me, 
paraIsoent pen compatIbles ave" les resqltsts ~ obtellll'. 

" o. Je SUIS d'avia que les etudes d01'VOntAtre ponrsulvlesdans des etabhssements speeiau" I que leur introdu ... , 
tion dans leB obBervM.otreB astronomlques ser .. t u\1lslble a. l'astronomte proprement dtte; Bans pouvoir dODDel' 
tous lea reBDltats que procureratt une dtVlSIon bleD nette du travml.', L'expenence qne DOUS en &1'008 en FranCOl 
m8 parllit deClSlve." " " , 

• • .. 1 • • ,.\ • • 

Ev~de:!fe ~elati'fl:lI to )lJ.!~f~~rologY,' 

For the reasons which have alreddy'been stated",' wE! btiv~ taken< Ii considerable amo~nti 
of Evidence with reference to the Meteorological' Observations at present carried on iu 
the Umted Kingdom, whether- at the cost of the GoverIiment, Of of SocietieS' or Private 
Observers. To some points in this Evidence we think it" hecessary'to'caU attention: of 
these the most important are those which relate to the Meteorological. Office. 

This Office is under the Management of the M~teorblog,cal Committee of the Royal 
Society, the Functions of which ale thus descr$bed in ,the Report ~I1uaIly presented t<1 
Parliament :-

.. The MeteorologICal CommIttee consIsts of Fellows of' the Royal Society who were nomlnateil by Its Preface to 
PreSIdent and CouncIl, at the request of the Board of Trade, for the purpose ot snpermtendmg the Me .... -<l- Report for 
rologtcal dutIes fOI'lDerly und81taken by a Government Department, undel'"the charge of AdmITal FItzRoy. 18n • 

.. The CommIttee are credttod WIth a Bum of 10,000/. voted nnnuallt in the EBtImates, for the admi
nastratlon of which they are wholly reBl'onSlble, and over 'wh,cli they are gtven the ntIre control 

.. The Meetmg. of the Committee are held once a fortnoght, or oftener when necessary, when every BubJect 
on whICh actIon has to he taken by their e"ecnn'Ve officers reC81ves th8lT careful conBlderatIon. The dnmB 
of the Commtttee are onerons, and entirely grtJtUlt01J8; they were' accepted; and are very willIngly performed 
by the members, on account of the earnest desare they se'Verally feel for the lDlprovement of MeteorologIcal 
Science." \ ... , 't r 

The position of the Committee is anomalous .• dn the ~olds of the Director' of the 
Meteorological Office- ;' , ', • 

"The Go'V8rnment dtstinctly dtsclaims all conneXlon with DS, 'whilst the 'Royal Society equally disclaims all 
control o'Ver us, except merely the nomlDatIon of the members of the Commtttee." , 

".As .. matter of fact, all that the Royal SOCIety does 18 to nommate the members of the Commtttee?_ 
That 18 all." " 

"Hl>V1l1g so done, it ceases to have any control whatever, does \t not ?-Elltirely." 
"What ia the precIse relatIon between the Office and the, Government?-That the Government gives 

.. 'Vole of 10,0001. every,rear, and that it calls for 110 ~count of tillS, m~ney. ~cel't1Og the acconnt ~nnalll, 
presented to Parltament., "'.l ' lL., .', 

"Who audIts the accounts ?-The members 01 the Committee There' 18 no formal andlt, Lecause, as tbe 
Government would not recognIZe any andlt e"""ptt9g its own, the CommIttee conSIdered tbat It was not worth 
whIle paying an aud,tor if sneh audit would not ba .. cognlZed, and, BjI .. matter of fact, two IIf th" members 
take the trouble Qf ",!d~mg the accounts B_1 year." , I "I., , '" ' , ' 

.. What, in lour opUl1oll, are the chIef advan!oge$ ana dIsadvantageS ot sucli an arrangement as compal'ed 
With those 0 the d,rect man..,..ement of the Office by the GovernmentiL-The chIef advantage 19 the perfect. 
freedom from pohtical management. 'rhe nsk 10 bemg eonnectE'd wtth the Go'l'ernment 1& that if a new 
Pr881dent of the Boord 01 Trede comes, he may reverse the acllon of the precedlDg one. The eXIstence of .. 
aClenttlio BuperVlsIOll for tho Office JS excaedlUgly important; It acts as an lDtermediate party between the 
pubho and the Office. I may montIoll a deCIded dtsadvantnge wmch .. suits from the Office not bemg connoctod 
WIth the Government, namely, the loss of prB.l1ge. The dIfficulty IS, that If we are sendmg mstroments by I!IlIl 
or by ... lroo4, if we do not call them Government Instruments we cannot get as much attenllon paId to them, 
and It 18 my op1OlOO that we should get more co-operation from the merchant navy It we were an office of 
the Boord of Tlade. We should have mo .. pr •• I:.ge WI OOl1Og dtrectly from ~e Gov~rnment. • , 

The following very c1enr account of the objects which the Meteorological ' ('-om
mittee propose to themselves is taken from the, Evidence, of Major-General Strach~l. 
one of the Members:-

Qa. 13,867 

Qu.ll1,8118 

Qu.13,869. 
Qu. 13,871: 

Qu.13,872. 

Qn. 13,~73. 

U I \Vould, then, stste genernlly what r understand to be the objects which the Meteorological Co_idee Qu. 14,212. 
840'56. C 



qu.I4,212. 

Qu.14,216. 

Qu.I4,216. 

Qu.14,21'7. 
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has to snpenntend. These &re, first, the ooIIeetioll of mst.eorologlcal daIa, from ~ logo, Wlth • -new to the 
prep ..... tion of mat>" for the 11118 of BaIlore, shOWIng the probable, or i~ mlly be termed the """rage, meteoro
logtcal elements "II over the ~ on the cluef 111\8 of trade roulel\, fill" the _eral months In the 1"Bl'. 
Included With theee IS the Investigatlon. of the ocaom ,cunente. 1'h18 .bl'8llch of dutlBS is carried OD under 
Captain To1"bee. The eecond branch of the bUBln8BB is the collectlon and dally pabheMioa of metoorol<>iflcal 
observations made on the BntlBh IslBS and nelghbounng COASts, extending £rom: the COASts of ScandmaV18 to 
France, and partly to Spain. .Although at the outset of the iBBUB of w .... nings as to probabl~ bad 'IVIl6ther \VIla 
not contemplated, yet after the PODlJIUtt.ee had been in operatloD fOr a few months it was considered dOl!l .... ble ' 
BgtWl to undertake this, and 1Il the 1l.rat year of the Committee's exiBtence the issue of wsrnings of anticipated 
stormy weather was ,reeumed. I dsres8., Mr. Scott has, told the Oomllll88ioners, thl1t WIthin tlle last ill,,' 
months there has been a little more detail gtven in the warmngs. OrlginalIy they were Qlere wlll'llings that stormy 
weather was hkely to occur. Now there IS a statement also gtwn of the probable direction from which the 
wind is to CaDle, and whether it will be of extreme force. The t.htrd of the objects is tile recording .t oar
tam speciaJly-orgameed observatories, seven in nllDlber, maintamed Under the directton of the Committee, ot 
the pnnclpal meteorologtca1 elements, with self.recordlDg Instrnmentsf 'lVIth the intentlon of obt{>lning a 
contmuons record with as great accuracy and precisIon as p08Blble, and thus of procurmg accurate data for the 
scientific study of meteorology by all persons who are interested In that lcienC8. I Gould add that the Com. 
IIllttee has, within tlte last month or two, from the commencement of tIus year in fact, begtlD to print and to 
issue monthly tlte detailed observations made at these seven observatories. The Comnnttee also pllbH.hQI 
quarterly reports, which ""ntam dlagrllDl8 8Dlbodymg the observatlons at the seven observatories, and an 
allSlysis of the weather over the BntlSh Isles, of wluch the detB1ls are furruehed lD the da.tly reports. There 
ie no ,doubt that the pllbhcatlon of those qaarterly reports is an,meful edW.tlon to the dally reports, which 
are extremely volummoas, and not very easy for persons to follow who do not devote themseJ_ to the subJect. 
The last of the specmci dutlee of tile COIDlllltt.ee'lS the supply of meteordlogica1 instrnments for the Royal 
Navy and MercantJ.!e Manne. Besides varioll8 lD1SCellaneoll8 reforences come froID the Board of Trade, to 
WhIch, of course, tlte CoDlJIUttee gives suc\t. answers &8 it 18 cspable of doing." 

" ) 1 ~ ,'I> r f '\ ' \ f l t 

It is admitted that the objects 'thus described do not exhaust the whole of Meteoro
logy, find ',that the Comnritwe. iJ;l' theirl selectiOD, 'Of-;thetre oJUEICts have been, to a great 
extent; guided by the proceedings of, the ,Meteol'ological ,Department of the BOljld of 
Trade,1 whick existed prior I ,to, and whic\1 has been superseded by, the Commit~. "Th1l8 
Major-General 'Strachey ,says r-r ; f' , i 

.. The Committee is' now m reahty doing no more ~ Clontinning Ute eoaercise of .certam function. which 
had, In the oourse of time, heeD thrown 'upolj the Board of Trade bJ tlte position which that Department 
occupies in conneltlOU WIth the publ.tc odmiDls~ation.",' , ' , , 

.. Has fue C<>DBequence 'been otha't the _on of the OOinlDitte'e ba:s been from the Olltset rather In a practlcaf 
dJrect,on than In one of OrIglllw research or scielltJfic observation, properly so called ?-I thlllk chstlllctly thll$ 
such 111 the.cal!e, ..... d thet,~t has necessanly,foUowed from tlte poBltlon in WhICh the CommIttee was placed. 
If a .reference lJI macII> to the earher papers, and to tlte Report of the gentleme,," on whose suggestions the 
present a.n-angements ongtnsted, there perhaps .is an mdIcatlon that they antiCIpated something more In the 
way of SClentmc research then has actnally occurred; bu' the turn that thtngs have taken seems to me the 
necessary _ult of the sort of aat/.es that were put upon tlte Committee under the eesenttal condltioll 
tltat It bad bllt a hmlted sum -of IDOlley to spend." " 

" nave any :results of sCIellttfic unportance lD your oplnlon been obtained by the action of the ColDlDitt.ee? 
.....In' the dIrection of what one may call Investigation of an absolntely IICl8Oti1lc character, I should say none 
at ill!. Of Clouree tlte observations I:hat are made at the ~ observatones are ,valuable SClentiJic infor. 
matIon, and 80 f .... one has no nght to say that BClentt1ic reeults have not been produced; but II do not thlllk 
that theee can properly be referred to as specme results of anythtn~ that the Committee has done. To the best 
IR'my,beiJef there has heen hothtng ondertoJten lD the way of OrIgtnal investigation Into the 8peoJfie phyillcal 
causes of any of the phenomena which are recorded, nor any onguta1 research, properly 80 celled. In relatlon 
~ 8ny of the several branches of meteorology. The CommIttee hardly has applUlollC88 at its cdmmand for 

• J any such lnvesttgatioD8, 8!l.d, the 1imds at its -IlisplJ8ll1 'being 'lunited, it _ hardly pollllible tIrat ,0 should 
attempt them. It 18 also nil doubt quite 'true that the observattotls Which _ made at the Beven obllervatories do 
not Include any miLtt.erB WhIch _ df'great' ilnpOrtance in phyonca1 science, and whIch weold properly" come 
Wlthlll the range of meteorology.'~ , 

Qu. j4,ills:,' 

Qa.14,226. 

"Are the funds at the jilsposal or 'the' CollIDiittee in 'your bpinion insuffiCIent for doing anything more 
than has been actna1ly done at present ?-"-1 should 88y distinctly that this i. the ease. The Comnnttee has 
Blways consIdered tltat It 18 bOllDd to attend primarily to the special 'Objects before referred to, wbreh were 
in a specmc 1\l&IlII8f made liver to It, and it linds that after this has been done there is no money left for other 
things." j I : I 

, Again, the same Witness e~press~ a decided opinion that the State should 00 mor. 
for the promotion of Meteorological Science than it does at present, but entertains 801M 

doubt whether any increased duties could advantageously be allowed to devolve upon a 
body such as the Meteorological Committee l-"-

.. Can you state tlte directions 'in which YOIl think the State should intervene ?-Thi8 _ to me aD 
I'memely dIfticn1t questlon to answer. 'The fact is that 1he form in which the State might in a B8/;\BflllJtt1rT 
way lIlt.ervene must depend upon the extent to whIch it is chsposed to intervene. If one knew that the 
Govermnent really d....red to I18S1St 1Il the development of scientffio meteorology, it would be posstble to make 
.a scheme, but I do not see how anybody cciold make what I may call all abstnlct plan whreh should luwe eny 
real utility in it. My own inlpreBBion is that 80 long &8 there 18 DO greater in_I taken 111 thi8 801i of 
matter then at present, probably the beet thmg to do IS to leave the expemhture of wha~ money the Govern
ment' ehoose to gtve for the purpose under the control of -=e such body 88 our Conumttee; bat I 8hon1d 
further ... y that if the Government is senonsly in earneet m tekutg the mattElr np, It would then he the proper 

·thmg to have a pubhe departlDent that should llIIlIIag'8 tlte b\181ne8l!. I Theil agam, if theft, MIN • pnblJr) 
department, it moat be a part of an organised system; and in order to secure sa effiCl""" pnbhe departmeni 
to auperriloe snch matters, llo seema to me that it would be rulOI!SIl&rf IQ have some offieer eonneefed dJreeIIy 
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with the Government, an Under.Secretal'y of State, or some such person; who should be nlSpODBlble that the 
m:ecntlve "",entif\" .taft' preperly carried out the Whole of the operattoDB of their 118veral de"""",,,ntB." 

.. Are yon d1BpO!led to thlDk that the MeteorologICal Comnuttee JWght m any way _d Its I!phere of actton Qu. 14,285. 
with adva.ntage ?-As matte1'8 are now I should thlDk II< IS extremely doubtful. I look upon the Meteor<>-
lOgIcal Comnllttee 88 bemg mlWlly a contronmg body to SUperVlllll the expenchture of a defi.mte sum of 
money in a defimte way. At all evente that practJ.eally has been then- POSlttOn. There has been no vu-tual 
change from the tune that they wer" stsrted up to the preeent tnne ", " , ' , 
, " Do you thmk tha~ that money would be .spent bEItt...- m some other way; that iB to say, supposing th"" Qu. 14,286. 

thing had to be started afresh, are -those objects whIch the Committee at preSent have to carry out exactly 
those that 100 would have given them to carry out 1-'-f should say in general terms that the whole of the 
object8 which the ComlDlttee h88 charge of are l"e88Onable objectw. I do not thmk that there is &Itf one of 
them that It 18 not desllBhle to attend to. As to whether the prec!II8 method of d~ Wlt~ them 18 the 
best pOBSlble will be a matter of opmlOn, -but I do not ~ that I could, very usefally go mto that." , 

" Does It occur to yon that there IS anythlng else which should be added to the fmlcttons. of the Com,;' Qu. 14.287. 
IDlttee ?-My generul impresSIon, 88 I imphed before, IS that tho COIDIDlttee iB a quastfinanCIal body having' 
CIll'tain 1!CienWic knowledge. Ita duty 18 nllt strIctly speakmg to ibrect llClentJfic research or SCIentific opera
tIons, but it IS to see that a cemm sum of money whIch the fGovernment thmkB -1 reasonably be 
apphed to conecttng and publishlng meteorologIcal observatIomr, and .domg certam other matters, IS not 
unr~asonsbl:r applied. It exercJSeO a check upon the persol1lt Who have actually to carry out those dutIes, 
as I 11iJderstand It I and I do not think myself that, WIth a body conotJtuted 88 the MeteorolOgIcal Com-
mitttee is, you can expect more from It than that." ". ,_, ' \ ' 
• " Do you thlDk It would be desIrable that the Committee should be entrusted WIth money to enable It Qu. 14,288. 

to have any observations collected, scientIfically cho~, and 4urDed *'" lIClentlfic no. ?.41 tIunlo, It would 
be nmch better If any such fund were not gIven to a body hke the Commlttee. If some inchVlduol, were 
selected, and tbe entire respoDOlbility put npon hlm, 1 think it would be a much better .\llan." , ' 

"You want to do away with the ,Comnuttee altogether r-I thInk sp, certsinIy; ~PP08ing alwaYS,that Qu.1,4;289. 
I am at hoerty to replace It accordmg to my 9wn concep~ons of what iB best." 

, The same view is expressed: by Professor l3aJrour' Stewa.rt:..; , 
" Would you orgBDi2l", the Meteorological Committee in any really dIfferent form, to that which at Qn. 14,035. 

present obtains ?---o1 sbould be inchned to dispense 'with th .. Me1A!orological Committee altogether, and sub-
otJtute a MeteorologIst Boyal, or whatever hIs appellation might be, a &mgle offiCIal who should be 
respon81oIe to the Government in the same way 88 the Astl'onomer, Royal is rE!I!pOD8lble for hIS depart-
ment. 1 do not see why the one department should be on one tcotmg and the other department. on a 
diJFerent f,;,ting. I thInk that th~re &r8' grave chsadvantages 'With a department adminisWred by an mlpaul 
OommIttee. Ir ~., J' ;j '/L, ~ ) , 

" Would you appomt a MeteorologISt Royal correspondmg 'With the Astronomer Royal '-Yeo, whatever Qn. 14,036. 
the name IDlght be; I should appoint an official very much correspondmg to the Astronomer Royal and 
responsIble to the same extent. A board of VlSlt01'8 would not be ObJectIonable, but th.,. chrection of an 
\lDpaid cemmittee appears to me to be very' objeetionable.'\ ' 

The same Witness considers tha~ the subject. of Meteorology naturally divides'itself 
into two heads, (I), Physical ,Meteorology, of which "the 'object would be ~ ascer- Qn.14,031. 
tain the Physics of the ell!1'th's atmosphere. and perhaps of the earth's 'ocean," and 
which must consequently be regarqed ~ a branch of Terrestrial Physics ;, and (2), Local 
.or Climatic Meteorology, involvmg a number Q( Inquiries having. special relation to 
Health, Agrioulture"and varioull' HU)1l8D Interests .. ,The distinction is one which'perhaps 
does not admit of bemg very closely pressed. For example, it is not' clear to which of 

, the two heads the Observations upon Rain-fall should be referred; not to mention that 
any Benes of Meteorological Observations, with whatever object undertaken, must Qu. 14,059. 
have a s~ecial value with r~erence.to ,the Locality, at which they are made. Professor 
Stewart IS further of opinion 'that while Physical'Meteorology should receive even larger 
supporli :froJn ,Gove@ment that i~ do~ ,Ilt llrElsenti Olimatic lvJeteorology, might in, the 
maIn be left to voluntary and local exertions. , " "!. ' , ,'\ ' 

.. Would you leave the otber bra.nch of the 9ubJeot, chmatic meteorology, to mchvidualo and local efforts?- Qu. 14,031. 
Yes, 1 thmk so, possIbly supported to some extent by funds from the Government, but 1, alIOuld not put 
such branches mlder the supermtendence of a central board at the present moment." • , 

I' \ 1- 1 '" I I' • 

, And again,-
" .1 Would you leave climatic meteorology al~gether to wocietles and to 'individual effori ?---oAt tb .. present Qu. 14,040. 
moment b appears to me to be a matlm that IDlght best be left in that positlOn, and that" central authority 

\ would do no good in a question of tin .. kmd, but" rather do' harm; in fact, rather tend to depress tha.n to 
• lmcourage these local efforts. I have nO doubt. that a great deal might be done by the zeal of local 

inchVlduals, but If the thIng were undertaken in Ita present otste by a central board, whIch. would: do little 
I but regIster a number of observations, 1 do not.thlnk that any good would at the present moment be done." 

, .. ,. , } t t \ ,,1 r ~ \ , '.. 1 L J 1 
Such aid as Government might give to Climatic Meteorology, should, in the opinion 

of the Professor. rather talte the form of Gran~ , to Societies, than. of an:r extension, Qu. 14,041 
'iny this direction, of the Functions of the,- Meteorological Office, for the double reason ' • 
that it would be undesirable to IDIICOurage locaJl eftorts, and to dissipate the energitl$ 

, pf.th. M~teorological Officebj' d1~rting,themfro~,Phy~i~ Meteorology. ' , . 
u As far as the money illoonoemed, I oonaider that .. mere JDMter of detail, but I should be very ~ly Qu. 14,039-

- against the MeteorolOgIcal Commlttee mldertakmg anythlug but Phymcal Meteorology; 1 thInk that they 
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ought to conllne their laboul'B to that. :u they M present lIndertaka all those branohea of meleorolOilt 
bearmg upon the variOOB individual' hnman interesle, it appean t.o me that TOO will I ........ them no -'l!1 
t.o attacit the proNems or physroa1 meteorology. I thmk the great point ia to put physical meteorology 
somewhat more into the pos,tIon or a branob of phyB1ca1 acience, at the praaent moment 1\ appeal'8 to me to 
oceupya Tery low position indeed." , 

It appellrs that within the last two or three rears the Meteorological Committee, 
have made gleat efforts to extend their work In Buch directions as might be most 
likely to help in the promotion of Scientific Meteorolo~y. Thus, they have com_ 
menced publishing the mdividual values derived from theIr self-recording instruments; 
and they have undertaken regular Observations upon Atmospheric Electricity. But 
tbe efforts of the Committee to extend their operations are limited by insufficiency of 
fundH. 

" Is there B want 01 funds for a more complete treatment or the aobiect of land meteorology?-A very 
&erIOUS want of funds. As [ mentIOned before, lor any seno08 dlS"u881on like that of the hourly ""lues 
for a.\1 the elemente for fi .. e yesra we are not proVIded WIth a suffiCIency of funds I In fact the BlDount 
of Our .taft' for land meteorology 'Would be suffiCIent to m."cnss the I'II8U!IB for one ob_tory hut l\0~ for 
.... en. It IB 1n that sort of way that the origmal pl'llVlBlOn 01 clerks who were to dlsC\IB1 the wo~k wes qwte 
insuflicient, the amount of materials bemg ,.0 enormo08." 

Mr. Scott also informs us that:~ , 
.. Arrang~mente ).a .. e been:' concluded between the 'Meteorological Society and the Meteorological O1Ilce, 

and have {COme mto .fFect on the lst January 1875. The principBJ features of th.se t\rr8ngemenlB 111'8 that 
the Obser .. ers b.longing to these two orgamzations ate Buppbed with 1m uniform 80hedol8 for recordmg their 
ohser .... tlOns, and tbat t.be 80cJety undertakes to furnish to the Office monthly return8 from oerl8ln .elected 
stations for publicatIon WIth the return. from its own l.t,Ona, in con8lder .. tlUn of a certain payment, which 
WIll probably a .. erage about /jot. per anwm." , " , , 

" An inVJtatJon hili! been "88ued to the Scottish ,MeteorologIcal Society to co-operate with the Office on 
similar terms, and the Meteooologica.l ComDllttee are .not Without BOme hope that thil proposal mal be 
accepted." • 

Besides the lIum of iO,OOOl, which is placed on the Civil 'Service Estimates and is 
Imnually 'paid to the Metl'.orological Committee, the Government incurs a certain 
expendIture on account of Meteorology at the two National Observatories of Greenwich 
and E~inburgh. This ex~enditure for th,e ye/i~ 18~~-75 amoll;nted ito 1,2211. for 
Greenwlch,andJl!}l"tol'Edipbulgh.,,, 'f ",,', " , , 

A further small annual payment of 150/" is ' macl'e by the Registrar General for the 
;Reports of Meteorological Observlltlons whicb are printed in hiS Monthly Returns. These 
Reports are,'snpplied by 'Mr. Glaisher, the observations being made 'at dlfft'rent stations 
in various 'parts of' England, 'by unpaid private 'ohservers, wbose co.operation Mr. 
Glaisher has been' able 'to obtain. 'The Evidence shows that the work is done under 
regulations which are sufficient to ensure'its genera.!. accuracy; and it is obvious that the 
annual payment of 1501, hardl! covers the expenses incurred, and affords no remuneration 
for the trouble taken 'iii' ()tgaDl~ing 'and controlling the System of Observations. 

, '!! t \ I • 1 '~" l j 

.k~'iice relating '10' 1idat Observations. 
) i,ll, \ 1,1 j I. 

Evidence iii reference to'Tidal Observations has been placed before us by Dr. Joule 
and Professor Sir W. Thomson. 

" 

Dr. :Joule is ,bf opinion that-
" W,th regard to the ..;.. I~v~l and the tld~ 'although the laws with regard to tbe tideo are pretty weD 

known, they ought to be contlDuously observed, If only for the purpose of rBgIBtenng the ohange. analog 
,from the a.\teratlon of banks, depth pf ohanue\s, &q, ,,.AJso WIth regard to tbe 88& level, there ha .. e been reporla 
from time to time With ,regard to the inroads or the 88& OIl oor COIIBIB. but suffiCl8Dt .teps do not appear to have 
been taken to II8CeI't8.1n the facts in those _ It seems to me very impOJ'tslH to be &eqWlUlted with any 
elteratlouB in the oon1Iguratioo of the earth whlob may be, taking place, howe .. er mInute th_ alterations 
ma:r be.". • 

He thu~ expresses hls' views ~ ito the mann~' in which these lnquirie. may be carried 
on: 

.. Wonld that be. warl: which'ooght, ih your oplniou, to be canie<1'\m from day to dey by. peraumellt 
establishment at aoob plaee8?" .. I believe that ""If-registenng "I'JIIIl'MD8 have been devuoed wluob woold 
ensble the mean _level to be registered, and the fades to be registered. WIthout very mnch Rouble." 

"Is It a sort of work which ean be e&lTled on by public oflieers slatJoDeli "" 8I1y or the porte, or woold 
yoo requIre a separate slaft'?.. .. Prob .. bly it DlIght be carried 00 by the officers at the otetioJl8. I do 110& 
thi.,'t it ~~ be 11~ fof ~1one to be exc\QSively occupied 1D !nob a work." ~ 



ON' SOIl!lNTIl'IO, 'JNSTBUO'l'IO'N~ E~"'" ~l 

Sir W. Thomson's Evidence on this point is as follows: 1, 

t'ln addition to those lhatitutions which you h .... .l ~ecommended, you consldet, do you not. that It would be Qu. 10,716. 
Jl(insnble that the Government shonld undertake seeoiar observatlous of the tides?" "Yes, certamly, secolar 
observations of the tIdes WIth accurate self-registering tIde gauges, wIth the triple object of mvestlgatIDg the 
science of the tides, of perfeetmg our knowledge of the actual phenomena of ,th. tIdes, both In respect to 
I!JI,VIgetlOD and as a braDch of natura.! hIStory, and, thll'dly, wit~ a view to ascertalDlDg the ~baDges or th'l sea 
level from ceDtury to centUlOY," , , I 

II Js anytlung of the kmd done at present?" .. There are severa.! tIde geuges, some of whICh have been, Qu.IO,715. 
earned on wIth great ca~e, others WIth not sufficient care, ""d none Wlth allY security of ~mananee '\ , ' 
J .. Was n0~ It ill .0nnexlOn with the Ordnance Survey ot Great BntaIn ?..,..No suffiCIent steps bave been taken 9u. 10,719 .. 
to IlScertalll whether the sea levelIB changlOg relatIvely to the,lalld in any part ofthi. cou~try." , 

" Would you thlOk a large number of stetlons reqUIsite for the observatloDS of the tIdes to whIch you have Qu. 10,720. 
alluded ?-Yes, a Lllge number, The phenomena of the tides are of great compleXIty, bot not of baflhng 
complexity, provided that we make the observatIoDs at a sDfficlently grea.t Ilomber of poillts:' , " 'l , 

"Would the dutIes attached to such observatlOna take up the whole tIm" 0(, the persolls who bad charge Qu. 10,721. 
of them? -By 11" means. They could undertake other dutill/!. A tIde gauge me.y be put under the hands 
of a careful iull'bour mllSter or officer of the collStgoard serVIce at any statIon, ~t It must be under inspectIOn 
to sooure accuracy. The most careful and scrupulous of such men cannot make sure that the mstrumellt IS 
givmg accurate results I and they cannot, except under mstractIou and OCCllBIODa1 inspectIo:n, gIve out recorded 
eorves, that they cau be qUIte sure of bemg accurate In aU pOInts of ~clenti1ic nIcety, ,but the JllSpeef:t~n t~'\t 
ia reqmred' to seeure accurate ",esnlts would be a velOY ~m:'~I~ and ",\oder'!te,~"tter." " 

The accurate Reduhion o( Tidal Observ~tions1 without which, of course, they are 
useless, has not hitherto been undertaken by any' Department' of the 'State, and we 
are indebted to the zealot individuals for the, results which have been' obtained. "The 
reductions are Iabotious, and require the employment of paid eompnters. The following 
Memorial,from the BritIsh Association for'the Advancement 'of Science to the' Lords 
Commissioners of the Treasury, put in' 'evidence" by SIr William Thomson, shows 
the difficulty that has neen" felt in 'procuring' the moderate sum required for the 
Reductions :--. '" ' 

., MEIolOIUAL to the RIght Honourable the LoRDS COMMlSSIOlll~R. of IbB MAJESTY's TREASURY. 
, "The MemOrIal of the BritIsh AsSOCIation for the Ad v,'l"ceme~L pf ~cleuce. 

.. Humbly sheweth,-
" 1. That m the year 1867 the BritIsh AsSOCIatIon appomted a Committee' for the purpose of promotIng 

the extenSIon, IDlprovement, and harmomc analYSIS of tIdal observations.' From that tIme untIl the present, 
under commttees reappomted £rom y.ar to year, the pl'oposed work hIlS been carrIed on. The mode of pro. 
cedure adopted, and the results obtsined up to'the month of AugUst' 187l!, IIM'full:r stated III the accompanymg 
sel;es of prInted reports, 

, "2. The prImary object of this iDveslagetion IS the' advance oC tIdal, SCIence, but the Committe'l have 
I umformly kept ID view tIle practIcal apphcatlon of their results to Physica.\ Geography, Meteorology, Coost 
and Hru bour Engineedng, and N (LVlgatlon.' , ~ I )'! " I' , 

, "S, A large mllSs of valuable observAtlOna,'recorded lIy self'regIsterIug tide gMIges dDrIng the last 20 years, 
having been found avaIlable. the Committee 1Iave apphed, themselves, in the first place, to the reductIon of these 
observo.tIona, and have deferred the obJec.t uf promolIng ob.el"'Btlon~ in o\?er l~c~htles untt! the observ,alioDs 
already made have been utlhzed to the utInost • 

.. 4. The work tbu. undertskea has proved, IlS WIlS antICIpated, most laborlolls. ,The calcnlntions have been 
, performed, under the supermtendence of SIr WIlham ThomsoD, by skIlled calculators recommended by the 
NautIcal Almanac Office, The funds reqUIred to p"y the calculators, and to PrIDt and prepare tables; iolms 
for ca.\eoI8tlons, &0. to the amoont or 6001., have been granted by the BrttISh AsSQciatIon 10' four successIve 

, annual allowaDces of 1001. each, and a 8um of 2001, voted at the I ... t meetmg. The iDst grant barely sufficed 
for tha work actually in haud, and to secure th" contInuanco of the mvesttgallon add,tlonal funds are necessary. 
Tbe Couuctl of the BritIsh AssociatIOn, therefore, directed the T,dnJ Commttee to make an apphcatIon to the 

, Govel'llment for IlB8ISlanOe, the amount at present ... ked for bemg lmllted to 150/, 
" o. It seemed to the CounCIl that after the Assoc18tIon had done so much ID tbe WRy of actual expenditure 

of ume by th" members of lts Commlttea, and had groen such a large contrIbutIOn f,om .Is very hmlted funds, 
enough had been dOlle to show the object to be one for wluch asslstsnce may r .... onably be expected from 
Government. On represeDtations made by Colonel Walker, Dll'Octor of the 'l'ri~ouometrlcnJ Survey of' IDdm, 

.the IndIan GovernmeDt hIlS nJrendy granted the mesns of deflaymg the expen.e of making tIdal observations In 
Indm, and applymg to them the method. of reductIon deVIsed by the Committee of the BrItISh Assoc18tIoll. 
The Councl! hope, thel'Cfore, that the GoverDment of thIS country me.y be SImIlarly dlpooed to IISSlst In a matter 
of llationnJ importance, '" , 

(SIgned) WILLIAM TaOMSON. 
" May 21, 1872. , President of the Brltlsh Association.,,! 

The Lords Commissioners or the Treasury did not accede to the Prayer of the 
\ Memorial, so that, at present, there is no guarantee that the Observations which nave 

aheady been accumulated, and those which are still in progress, will e'ler be adequately 
di~cussed and utIlized. 

EvidenCB relating to the E:&tension Q/tlle GotJernmenl Grant administered '6y the 
Royal Societ,I/. " 

The strong and concurrent Evidence which we have received as to the usefnln~s of 
the Government Grant, as at present administered by a Committee of the Roylll Socier)" 
has led'lls to inquire whether this Grant might not be advantageously extended. and 
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the'Witnesses. whom we have examined on; this, point are -unimimoua m expressmg the 
" opinion t1).at great benefits might be expected from such an extension. 

Qu. 11.570. ' Thus,. to the Question, "Have yOIl,. fOrmed' any opinion as to whether it would be 
., desirable that the Government Grant of 1,000/. it year, placed at. the disposal of the 
.. Councitof the Royal Society, should be increased or noH • Professor Owen replies: 
," It has bpln 80 admirably appli"d and with such gain to Science, that there cannot be 
" a doubt that it would be a great benefit. to Science nit were doubled to begin with." 

QU. It,995,' Mr. Spottiswoode, the present Treasurer of the Fund, states his opinIOn that an 
extension of the Governmellt' Grant 'WOUld be desirable, and expects that the minimum 
which might be voted every year would increase materiallr. 

Q.u. 12,2U. Professor Grant, gives his opmion ," that it is very desU'able that the pnt should be 
'II I , enlarged.'1t He also considers that it "I wou1d be expedient that wider publicity should 

{' ~e gi,:,ea to th~ fact ,of its being generally avaIlable to persons engaged m scientifio 
f mvestlgatwns., " , , 

Qu. 18,186. _ 'Mr.' De La Rue ,is of opinion c,that it is administered exceedingly well and very 
carefully.'" 'He \)onsiders that the amonnt should be increased. ' 

Qu.18,o90. From the Evidence given on page 13,' it' appears that Lord Salisbury also "is of 
(')piniontthatl'th, 1JoV'etnmel!Lt, Grant ,might ,bel increas~ with the object of affording 
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Qu.13,553. 
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liberal assistance ito I' .first-rllte workers.'" I ' ' 

'In '" "Memdrial presented to us by the Royal Society of Edinburgh, it i$ recommended 
~hat.a:!colTesl'onding Grant Pe placed at the d~osal Of that Body, for the Promotion of 
.science in Scotland" The claims .of ,Scientific Workers in Scotland to participate in the 
Grant Ilqoolly" with, ,those.in other" parts £)f the lTnited Kingdom, have been fully 
recognised, and, !We ,think It of impqrtance, that there Ilhould be but one such Grant for 
the whole of the United Kingdom and ODe body responsible for its administration. In 
the measure hereinafter recommended we have suggested- that the Administration of 
future Grants should be assigned to a Council bf Science which should include the 
Representatives of the Scientific Societies of the United Kingdom; 

'I _ 
, J 

" 1 Evidence aa to the Payment qf Scientific, Worker,. 

'90: ibis ,brancn"of'our Inquiry, the Evidence'laid befor!! us, both by Su.:tesmen a~d 
men 'of Science, is to tbe same effect, and in favour of increased State Aid. It has 
also espedially been urged upon 'U8, that to afford, lIy direct pecuniary aid, the means of 
'livelihood to men J of distinction in pure investigation would be a great advantage to 
scienCe, as competent investigators would thus be enabled and encouraged to pursue a 
strictly Scientdic Career. , 

,Lord Salisbury is of opinion'that the, C!ause of Science is hindered by the want of a 
sufficient career for ecienti1ic men, giving the foUowmg statement of his reasons: 

, .. I am induced to thinlt so, by notJ.,;"g how very much more l"spid the progress of t_rch is where there 
,i'I a commereml value attached to the ;result. of it, thflll mother C8l!e8. The peculmr Mlmuloa w\neh baa 
~ been' given to electncal rose&l"ch, In the particular direction of tbose p$t"fB oftt ... hich concern the telegraph, 
is a very good IDstance m 'po1Dt, and the extent to Which reaearcbll& into orgfllllC ch8lD1atry have aImo.t 
clustered themselves round the productIon of coal tar coloo1'8 'IS 1mother inBta.nee in point. And therefore 

, It is dtfficult to ,avoid the concluSIon that re.earch JJf teallf. hindered bl1he _ty under which thooe who 
are most competent to conduc' it feel themselves, \)f prOVldtng far theD" own npport by me&IUI of the ta\eD.~ 
and the knowledge which they possess." 

, 'L~rd Der,by pkes the same view !-'-

.. I think that, In one way or another, whorll yott have a man of v~ great enunence.8S a 8IJieuttJlc diB
coverer, 111 is unquestionably the duty of the State to provide Ium WIth means and leisure to carry on Ius wark. 
Wbeth<lr thBl; (8 to be done by glVlDg Ium an office under the Bntu!h Museum, or in any simdar Ill8titoUon, 

.ar whether it 18 to be done by simply grantang Ium 8 PODSlon m recogDll::lon of emment SClenttfic ,oervwe. or 
m whate¥er other way It i8 done, it seems to me to be unmaterial, but I certainly COIlIlder that It a a very 

'important part of the pubhc duty, to reheva men who have 8ho_' ail BDlJllmIt C8JWl1ty far ongmaI dJloeovery 
and 'teseaIcll from: 'the necessIl1y <1f engaging m a lower lund of )li'ork 88 a me ...... <If h!ehhood." 8 • • • 

Sir w. ThtmlSOn, in a reply to which we have already referred, stated hit opinion on 
this poin~ as follows: 

., Tha. men should be enablec1 to 1ive' en 1IcilmfiillAl_ch I, 8 inatter of IIlOIIt immecbate eoueqnence 
to the honour and welf ...... of this country. I At p_a 8 JDBn cannot bve on ecreoti1ic ........ ch. If he 

, ... ~ to devote lumself tp It he must east about for.a means of supporting lnm8e1£, and the ouly generaJly 
accepted posSibility of being able to support Iumse1i JJf by teaching, and to ....,..... ~en 8 very small inc;ome. 
barely eu1Iicien/; to live upon, by ~, involve..' the ~ of rJnwet w. .. hole llDl8 npC>a u, m 
mos& si1UtiaDBj so 1hat at ~ ~ is ftIIIly enIy In lIltervols m bard .. ark in prof_OIUI "'-' JD4l11 sot 
of Independeu~ means in tIus C011I1/;rJ """ apply ~VEII at aU 1:0 scieDtt1iIl reseerch. .. • • • • 
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'Professor Hell1J"j the distinguished, Dll'E!ctol'! of I the; Smithsonian' Institution' iJI1,tli., 
United States" who wlIs"good, enough. ,tG iLppelir befoi'e'us'when he was in this ii01totry;,'l 
gave the followin~ emphatic evidepce in. tpe"s,alH6 dirtlqtion ;;;-;, " ~ , " 

( I ,I l~ • 1.. ) ... i' IQ 1520 
"My id .... would be that if' the funds were suffiCient, a,nd men cq)lid \>e. found capable qf /ldvancmg SCIenCII" 0. • 

they should be con_ted to science, and' be proVIded witli the. mesns of living .. bove alI ,_~ for 'ph;)';Slcal'l 
wauto, and suppbed WIth all the nnplemento necessary to lDvest'gation." 

. Professot' ;Sl)lfour Stewart;' after ,referring to 'ihe,1n5tances 'Of' 'wealthy persons who, Qu. 11,419. 
undertake Scientific Research' in ,this counllry; points! out that the 'nnnifler -of those so Qo. 11,420. 
circumstanced ill pery small in comparison with the number of able men who are 
wilhng to give their time and capa.citIell to Observations and Research. He goes on to' 
say that able men, and men competent to 'conduct research, suffer in this country from 
not having sufficient means at their dispos~ ~ proceed a!!, they would like to D.o. " 

,. Do you anticipat,e, then, that J there were ani mtelbgent centre tor thIl <hstributJon o( a suffi"'~nt fund to: Qu. 11,421. 
persons bavmg the reqwSlte cap8lllt ... for observ .. tJOn and research, but not bavmg the meens, the dlstnbu~, 
tlOn of such a fund would beve any benumbmg mJluence upou o~ /lbserv .. tJon and _00 ~"_,, No" 
I should thmk qwte the contrary; it would encourl'ge 1Ii very m."ch." • , , ' 

Mr. Gore also advocates the enlargement of the present system. 
" • • • • I should strongly advocate thst the present system should be enl .. rged, so that the investigators 

shonld not merely be r8lWbnrsed for all that they have expended, but also pmd in some measure for theU' 
tlme and labour, becanse each m:ves!'l:~~r,~.., ~lgJ1'1~J,'1" p~?rtaflf ~,Pl?:r.n~t, m order to find the time." 

He then gives his own personal experience, which probably resembles, that of many 
of those who,'wlthollt private for~une .. enl!'llge in pute research', " ) fI,,,' I,,:!!. 'll 

Qu.lO,OO2. 

't.. ,Irilll ,,J\'I'~/\f~·pl! 1~I"fJjjJtlJ ... 111!Jlii • 
.. 1 refuse a grest many, engagements in anwyseil and other SIlIentIfic, !patter. for !he !psumacturers who Qo. ! 0,90g. 

come to me - • • l' gave np some pupils .. short time ago to enable me to h ... e !pors time for orurlna1 
m:.estiga:bon." ~ I... I \ I II 1 \ • t" I' I } '1 )" 

Some of the Witnes~es seem t~:lhave con~ide~ed the'Pec~iary 'Aid'~~~h' th~; thfuk' 
should be afforded, more in the light of Rewards for work' done than 'as an Aid, to work 
to be done~ ,Thus, Dr. Joule, ill of opinion ...... , " , 

«'that .. small swn of money in recog"itJon ot SIlIentJfic Isham wo,ild be in many caseS .. most usef~ Qu. 10.654. 
help as well "" .. grest encouragement, and if the p .. tent Laws are r'etamed they mIght ;bll supplemented Wltb, 
proVlSlODS to meet the ClISe of those dIscover'es to wluch the Patent Laws do not .. pply.~ • , ' 

r t j, \' , ~ \ > I \ )' \ , 

Dr. Siemens is of opinion tha~ the Government might promote original, research bY' Qa. 11,77l. 
liberal grants to the Learned SOCjletUls ~ l{emarking that thi~ i~ done ,npWi, to, some Je:s:tent; 
but might be done with advantage to a grea~r ex~t, ' I I ., .' , 

fIe then suggests that th,e Government might also encourl\.ge Scientific Research ~'by Qu,l1,771 
" granting through Societi,lls. rewards for ~ucce.ssful fesults obtained by independent re.. 
"search. In many lDstances tpe 1?atent.;Law provldesfoli the reward. but in other eases' 
.. of pure science the Patent Law does pot apply, and the results of orl~al research are 
co leff unrewarded." , , , " 1 , 

~ I l~, 'I ,I l ) • 1..' , ~ \ 

. Mr. De,La Rue is Qf opinion that if men are Dot in a position ,of fortune ito continue Qq, 13,054. 
their researches, in some cases materials and even money IUlghb be granted to them. I 

• Referring to the extent and v~ue of the Origmal Researches in Chemistty" carried' dJ in QUo 13,094. 
Germany, he lISCl"lbeS them" to the care 'which is given to' the cultivation of every bra..ich Qu. 13095. 
.. of science; and moreover to the positions and places at the disposal of the Gov~rnment ' 
f' which are given from time to' tIme ~ men who render themSelves eminent in Sciehce:'" 
(\ " , " ! I j I ~ 

, With regijI'd to the Scale on which such Remuneration or' Payments for Maintenance 
should be made, Lord Salisbw:y observes :- , , . ~ , 

.. I sho)lid say, tabng the parallel [that of oertam offices m th, Church], to wluOO I.ha.e alreadyalludeO, Qu. 13,S69. 
that an income of about 1,000L or 1,5001. a year would be the kmd of mcome wluoo would snffice fur ~ 
purpose that I h .. ve in Vlew." .." " 

And he ;would also add Provision for Retirement. 

With, reference to the safeguards against abuse which would be necessary Loid Qu.13,568-
Salisbury continues =- ',e,' , , ' , " 

• • .. ., 1t would, Cor their [the investigators1 own inter$.t. and to save them from inVIdJ~US com. QUo 13,567. 
menta, be desirable, to impose upon them the u800Ssity 111 1lUbhshmg. ertber m the form of books or 1n the 
Corm of leotUHII (but not suffimQllt in. number ....uy to impede their WCll'k), B1l IIOOOWlt of tb~ result of 
thOll labours dnnug each successive year. Perhaps one or two stated lecturell m the ""'DrIll! of, a ye.~No 
be debV8l'Od &0 Unlversity students, would be the best means of impoemg upon them that test of industry .... • 

C4 
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Lord Salisbury further recommends that aid of tbis kind should be given directly and 
with as little concealment by ostensible duties of another kind as possible I adding: 

Qu. 13.000. • • • .. If any money is to be gi .. en, as I think ~t ought to be giTen, for the purroee of 
, fumlshtng .. career to men who _ really engaged 1D re ...... ch which JJI not pecuruonJy profitable, think 

Qu.9516. 

.' , that it wonld be far better gi .. en dtrectly and openly than gi .. en DIlder the form of an office whICh wonld 
practically be .. sinecure." ' 

In contrast with this view, that the endowment should be given directly, we 
think it right to quote the opinion of the late Professor Rankine I_ 

.' II think there 18 no gener&! principle, bllt e'lery caee toust be judged of on il8 o~ Jmlllita. The 'other 
tbing whIch is wanted. iKlIudea money, is the leJJlUre time of Qompelent peJ'J0D8. It _ms to me that it Ia out 
of the questIon for any State to proVIde or endow Bnch a set of persous, and that it would be ImpoS8lble for auy 
department of tbe Go .. ernment, ellber to judge who were fit peuon8, or how !.hey ought to be employed, or 
what would be a proper remuneratIon for tbem. And I believe that if any such system wel'1l mstltuted, It 
would ouly lead to ahuse. Settmg IlSlde BUch leisnre time IIIJ men may h .... e who are of independent fortune, 
and do not Teqnire to practise any profeSSIon or 8peciol oCllupation, I would s"y tbat It appears to me that in 
orderto ensure tbat other competent persona shl\ll h .... e tbe requil1te leisure, It IS desir .. ble that !.here ohould 
be offices wltb o!.her functions attached to them, but tboae functions should be of luch a natUl'e that !.he holder 
ot the o1I!ce may have leisure time for origIn&! research." • • .", , ' 

REMARKS ON THE 1>oUGOJHG EVIDENCE. 
I f I i I ) I , I • ' , 

Th.e great advances in Physical Science which have been made in this Country, and. 
within this century, by such men as Dalton, Davy, and Faraday, without aid from the 

• State; the eXIstence of our 'numerous Learned Societies: and tbe devotion of some few. 
rich individuals to the current work of Science; at first sight appear to reduce the 
limits within ;Which,State Aid t~ Re~earch i:s required in,this ~ountry. 

,B~t ~hilst we have reason to be proud of the k:ontlibll~i~ns of some great Engli~hmen) 
to our Knowledge of the Laws of Nature, It mtist be ,admitted that at t.he present day 
ScientIfic InvestigatIon is carried on abroad to an extent and with a completeness of 

.' organization 'to which this country can offer no parallel. , The work done in tois country 
by private mdividuals, although of glcat value, is small when compared with that which 
is needed in the interestS of Science; and the eft'orts of the Learned Societies, not excepting 
the Royal Society, are dIrected to the Discussion and Publication of the Scientific Fr.cts 
brought under their notice; these Societies do not consider it any part of their cCllJlorate 
functions to undertake or conduct Research. ' 

It 'will have ,been seen, from the extracts from the Evidence, that amongst the' 
Witnesses who have I1d\"ocated an increase 'Of State Assistance are some who have 
made great sacrifices in time and money in the cause of Scientific Research. , 

But whatever may be the disposition of individuals to condnct researches at their OWD 
cost, the Advancement of Modem Science requires Investigations and Observations 
extending ,over areas SG large and pel'iods so long that the means and lives of nations 
are alone commensurate with them. ' ' 

Hence, the Progress of Scientific Research must in a great degree depend upon the aid 
of'Govemments" As a Nation we ought to take'our share of the current Scientific Work 
f?f the World; Much of this work bas always beel) voluntarily undertaken by individualS, 
and it is not desirable that Govqnment should supersede such efforts; ,but It is bound to 
assume that large portion of the National Duty which individuals do not attempt to 
perform, or cannot satisfactorily accomplish. ' ' '. ' , ' 

The following considerations have been suggested to us by the Heads' ot lMdence 
relating to (1) Laboratories, (2) Observatories, (3) Meteorology, (4) Tidal Observations, 
Bnd (5) the Payment of Scientific Workers. 

1. The first condition of scientific investigation- is that there should be Collections, 
Laboratories, and Observatolies accessible to qualified persons. The evidence has showD 
that' at present, for certain branches, these do not exist or are IDcompJete. 

Moreover there can be no doubt that the Government Service should, to a great extent, 
contain within itself the means of carrying on Investigations specially connected With the 
Departments. Even having regard only to the current wantl\ 01 the State, additional 
,aPlllianOCll are necessary. , 



ON SOIENTIPIC INSTBUCTION, ETC. 2'; 

Three distinct ways have been Jluggested in which the state might assist in providlDg 
the Aids to Investigation which are required by private Individuals. It has been proposed: 
first, that competent Investigators should receive Grants in Money enabhng them to pro
vide themselves WIth means for ·conducting their Researches; secondly, that LaboratOlies, 
designed primarily for the ~ervice of the State,. and those, of Univ~sities and other 
similar Institutions receiving Aid from the State, should be placed, under proper con
ditions, at the disposal of such Inquirers; thirdly, that Laboratories should be erected 
by the Government specially designed for the use of prIvate InvestIgators, though, of 
course, also available for the service of the State. Wherever the first of these methods 
can be conveniently and economically adopted. we are disposed to' consider that it is the 
simplest and the best; but it Inust be remembered that for many J;tesearches apparatus of 
a costly, but durabl€! character, are amon,g the primary requI~ites; and that to provide 
these separately for each investigator would Involve a large and unnecessary expenruture 
It appears to us that the difficulty thus arismg might be adequately met by the adoption 
of the second of the above suggestions. Our attention has, mdeed. been called to the 
inconveniences which might arISe from the adIDlssion of independent workers into Uni
versityor State Laboratories. But, notwithstandmg this difficulty, we thInk the experi
ment ,IS one which ought to be tried, and till it has been tried we should hesitate to 
recommend the erection by the State, for the especldl use of private Investigators, of 
Laboratories which would certainly be, costly, and nllght possibly, be only imperfectly 
utilized. 

2. Upon a Review of the whole of the Evidence relating to the subject of AstronomIcal 
Physics, we are of opinion thdt ~n Observatory for that branch of Science should be 
established by the State. In the study of Solar Physics, continuity of the obser
vations is of the greatest importance;. and owing tq our variable climate, continuous 
observations of th~ sun ID this country arc subject to peculiar difficulties which should 
be duly considered in the choice of the site for such an Observatory. The neighbour
hood of London is less favourable to Physical Observations than many other sites 
which, might be found. and for this, reason we should prefer, that a Physical Obser
vatory should be placed elsewhere than' at Greenwich. Ou other grounds, also, 
we think that the Observatory for Astronomical Physics' should be an Institu
tion entirely distmct from any of the National Observatones for Mathematical 
Astronomy. The subject of Mathematical, Astronomy is vast enough to occupy 
adelJ.uately the whole energies of a Director, and It is especially important that Astro
nomICal Physics should have the undivided attention of the Head of an Observatory, 
because its methods, which ale of 'Very recent inventIOn, afe as yet incompletely 
developed, and because, depending, as they do, on a continual comparison of celestial 
phenomena with the results of experiments in the laboratory, they are entirely different, 
from those of Mathematical Astronomy. , 

Our opinion as to the desirability of such an Institution, is confirmed by the, example 
of Foreign Nations I Observatories for Astronomical Physics being already at work in 
various parts of Italy. and th~ir immediate erectIOn having been .determined, on at Berlin 
and at Paris. " 

We venture to express the hope that similar Instituiions maY' before long be established 
in various parts of the British Empire. The regularity 'of the climatic conditions of 
India, and the possibility of there obtaining favourable stations at consHlerable heights, 
render it especially desirable that arrangements should be made for carrying on Physical 
Observations of the ,Sun in that ~ountry. 

3. With respect to Meteorology we are of opinion that the operations of the Meteoro 
logical Office have been attended with great advantage to Science and to the Country. 
The subject of Meteorology is a very vast one, and any scheme for Its proper cultiva. 
tion or extension must comprise - (1) Arrangements for observing and registering 
Meteorological Facts; (2) Arrangements for the reductIon, discussion, and publIcation 
of the Observations; (3) Researches undertaken for the purpose of discovering the 
Physical Causes of the Phenomena observed. The resources placed at the dISpOSal of the 
Committee Bre inadequate to cover the whole of this wide field; and, having due regard 
to all the circumstances of the case, we believe that· in selecting certain parts of it, 
as the objects of their special attention, they have been guided by a sound discretion. 

We are also disposed to consider that although, as we have already said, the Meteoro
logical Committee occupies an anomalous position, no other form ot, organization could 

.advantagt'ously have been adopted under the actual conditions. We think, however, that 
if, as we shall herein-after recommend, a Ministry of SCience should be established. the Head 
of the Meteorological Office should be made re-pollsible to the Minister. We fully concur 

M854 D 
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with the bpinion expres~ed by the Witnesses that many bnmchea of M~logy oalHlb.ly 
be effectually promoted by an organization -halting :the support« Govemmenl! J; and we 
would draw especial attention to the ilonslderation' that, ,if Meteorology ill to take ra.nk 
as a branch of Terrestrial Physics, the ohservations must De made ai stations widHy 
dispersed oyer all pan., of the earth's surface, and ,those taken 'by Observers of different 
Nations inust be ,so 'arranged as to 'be comparable with'one anothen ·It,,l. bbviou1o that 
the intervention: 'of Government would! I ~atly fle.cilitate the attainment!. of both these 
objects. ' i, I' • i ,,"11' ""' 'u' 

'We ~re ,\"olY unwilling' that any Scientili~ Obsen'ations '\\'bich can adeqdately •. be 
carried t on by Individuals, {)r Associations of 'Individuals, should be 'undertaken by II 
Department of 'the Government.' So 'far ilII the local' i'nterests' connected "with,., Climatic 
Meteororogy suffice to ensure due attention being paid to that bra.nch' of science, W.e should 
prefer to see it left nll\.inly to Scientiiie Societies. any assrstance the Government might 
affO'rd being merely sub,idiary. ,That useful results may be obtained by voluntary ,effort 
is evident from' the work carried on under' the direction of Mr, Glaieher. <aad from 
the cas~ of, the Scottish Meteorological Society., which bas 8ucceeded, with, very 
narrow xn~ans, in organising II. valuable System of Observations on the Meteorology Of 
Scotland. It i~, however, important that! any Grants for the promotion of Meteorological 
Observations I iii ai4 of'voluntaTy efforts 'should be made"on! Bome< ,systematic! principle, 
and the' attainnient of this ,object would be furthered by making them subject,to the 
Control of a 'Minister, who would be cognizant of all the facts relating to the expendituN 
of th~ Governmen~iupon Meteo~ology. '''' ", '. , 

We, mjl.y PQlDt out that the returns funllshed by ihe Scottish Meteofologicaf SoWetyand 
~I.' Glaisber.., are adopted by the Registrars General, and are recognized by Qotnmittees 
of Parliament in ,discussions affecting the Public' Health, the Supply of' Water, and other 
inatters o,f the' Allme kind. :rhe vaIl\e Of Obsei'VationS 'undertaken, as'in this case, by 
private Individuals or ,volunt~ry Associll:tions, must vary from' time to time, according to 
the efficiency of the pe~sons principall~ 'conperned' jn theit superintendence. 'We' feel, 
therefore: .tbat,t~e, question bow ,far it IS proper that such Obsel;'vatioliS should receive 
official sanction, ,canno~ be deCide!1 d prWrz~ and,' mUl1t 'be left to 'the jl1dgment: of "the 
responsibl\! Minister for' the time being. ,", : , " " ' .. , 

I It' , , jI , I I' d! ,,' 

4,' With' regal'd' to' Tidal Observations, 'it will ,be seen that, in the opinion, of the 
Witnesse8~'these have not hitherto ,been conducted and reduced systematICally. ,COIJ. 
sidering lh~agencies whidh the Government can,employ for the purpose of JDaking ~hese 
OhservatlOns, the:, importance of 'Providmg propel" !Superintendence for, them, and I)f 
securitfg ,their "Reduction, we. think It desirable that they should be carfled"on,under 
Government' ~ontrol,' The expellse involved,would phiefly consIst in the,Establishment 
at proper }Joints, and Verification, '0£ Tide Gauges, and ,in .the Reduction, of the Opser. 
\'ations; these being entrusted to officers of Government already ,stat~oned I't ..the porta 
and't>nthevarioDS'.coasts~fthe:.Empire.1 "" " ,'1(,/ II'" 7' ", 

:: 5~:'T~~ :wA~es~ee:~a~,e~pre,~~ed' ~h'elli,selves '8th)~g1y a~ W~h~; Justice' 'n~ Poli~ of 
Remuneration to Investigators' for' theIr' Time' and Trouble,' 'and the 'EVld~nce also 
~hows ,by, implication how great must have been the sacrifices of those -Who 'without 
private 'fortune have 4ithe~t~ devoted'tlieit 'great talents :and' their v&luable time 'to ~uch 
~ork.'With?ut,any':)emunerat!on ~~atev~r: ;' ,",'t ", ", ' •• - I" .', • ' I 

" 11; Jw! hitherlf b~e~ Ij. ,ru1e m tlJ~gr~ntlf1g of G?vernmen~ Aid to Sctentlllc. Invesbgators. 
subject, 80 far as we have been ahle to ascertam, td 'but very few ex6eptlOns, that 'IIuch 
Aid should be limited to what was necessary to meet the'expendltur~f actually inCurred 
on matruments,. material&, and assist811c;e'I':' ,1 I' '" , _ 

, To grants. made ,under t/l.eS~ conditions we tbk~ ,thaf ~nsi4el'abl'" ~x~n8ion JDi~t by 
given. " \ 'r II .. " f I 'i f ( • ~ r IJ "II"fr"I ,f .. < 

It is hardly necessary to assert,,'the principle that .wh~n SClentMc work is under. 
taken at the request,.of the Government, the State is not only justified in paJi!lg. but 
is'under obligation to pay,for what is done on its behalf and for its service. But we 
desire to express our belief that th~re!p'e manf instances of unremuner~tive. &search 
in winch the benefit conferred on the Nation by those who have voluntarily engaged i" 
jt establishes a claim upon the S~te for compensation for their time and labour. With. 
out such compensatIon much important work must remain unperformed, because it must 
be expected that many of the best men will not be.in circumstances eDapting them to 
devote long periods of time to unremunerated labour. , • ' 

It is a matter of <lOurs~ thaT< State Aid shall only be given to Investigators whose 
!l&padtyand iodustr-y have been placed beyond 4 reasonable,~o~,t., 

J; " 



ON SCIENTIFIO INSTBUCTllON, ETC., 27 

IV'.-The Oentral Orgaiiization>wlrlch'is":best,,calculated to "enable 
the Government to determine its action in all"Questions 

I. I ~;ffecting SQience"" " " I c, 

:r,he fun~ions of th~ (iovernmen~ wi~lJ, ~eg~rd t~ scieJlce ln~y' 'be sum~ed, ~p un~eJ;" the 
three followmg heads t--n t' ""',, ,J 

"Firs~ i::I'hf:t:re~t!p~':It,~qhe '~c~rttHic ~ue~tions ipcident '~'tbe Busine§/! of t~e:'fhllllC 
Departwe,l,1ts., u '" "l, "U " 1'" .. 

Second. The Direction of Scientific lnstruction,when giviln under the ~liIperintfDdence 
Ol"Control ot"the State. ,I,ll' ,< 

: ''',rhlrd':''f,~\tIC6'n~lde~atj,on .o~'JIlI·.q~~sti?l;lg.'jnv~,l~n~ ~ra~):~~j~: t'o,iV!i:~~,~~~;A?-~~~~~· 
me'lt of, SClence,j and,Df Admln\strattv~,Questl,Otls ~ISlng ou,t,o~ $Wlh, Ald. 1, -' " , 

It would be difficult to enumerate exhaus~ively all the various ,topics eomprehended 
under these thre!l' Heads, and, it will, be sufficient for the purpose'of ,showing ,how wide is 
tM'fieldd( 8:lltioIt of the State irl te~ard. to ~cfen~~1 if we'po!n~ out,'t~at'un~er 9.~e ~t other 
of/ these bea~ .ar~ IIlclij,ded all I SCIentIfic Il ue,stlOns, aifectmg, t~1=l -A.rmy." the Navy,,, ~he 
Publre Health!; the ,Mercanbleo Maril1e"iPublio,;Wor.k:s~ Government, SoiElRtlfie']:stablish· 
ments l the Elementary Il'lstrnetion;rin) 'Scien~ undett tbe!l)epa:rtmerlt"of" ,Education in 
Prima.ry Schools, in the Science Cla.sses connected with the SCIence anel, Art p.epartment, 
!ind, m, §~coJld~rx ~c~o!ll~ ~P, fq.f"f,! th$l,Y arll sllhiefit, t~ G,<,>:v:em~ent ,~l?ijt,Jiol.;, ~Ae N.4 'Yh~ch 
IB.IlOw"glVeJ;l" 0r wbleh,l~,'S desIrable ,~hould, 'be glven"to UIlIVer$lti~s and, oth~~,,'BOl!hE:g. 
i1ot'dh-eetly"connectedilW'ithI tlie"State"fof' the.,Middle and ,Higher. Soientific Instruction, 
and the Control which the State either does or should exercise" over' them lin' 'Virl:rtli"of 
such Aid or otherwise; the Appointments to all Scientific Offices :iii l<the, , giFt. of the 
Crown; Grants ta Museums ,anaJtheil' Oontrol by the State ~,Aid"toISoientjfi~ Expeditions 
I;>£' e1fery kind ;" the' Establishmerlt 'and Direction of! State Laboratories, a.ni! Observatories; 
'G¥a~t~ in Ald"of'mcb Laboratories' \lot I'Inder'State DirectIOn; alid fu' l\~d of 'S<5entinc 
R~sear~h; and'gen'erllll; the

l 

aUotme'~t az\.d,qbIit~QJ.of, Public,'Fund~lfqf:~iIJ1ilar F,uiposes. 
" The .maj0liit" oi"the. W,ltnesses, who ,nave givell'evl<lence, fBI ;rciatlOn to'- this branch 
of -theftl9.ultJre.ltP~ess 'dlds#i~fat)tloo 'with' .thE!"maime't 'bi '\VJiiiJh IqueIJtiollllClrUnd.et'-the 
pr.<:'c~4ing li~It~A P.J:~~Ij;~w'J\l,,~~j#~.d,~~Q~,,~tt~~~.¥~~qpw~# ~~!f ~fp~\~tP!~~og~'iL,:~pe.Cial 
Millister of SCience orora,-tM1Jlljlt!lr~f,SClenQe.iicnillidIlCl!>t.loD.r ,j" J _rl~', [,ti" La'( ,,,,,,H' I 

In most cases the Witnesses recommend that such a Minister should, in .rfgar$l' to 
Science, be advised by' a Council. Others, however, are of opinion that the'FU'nctibns of 
ftich"li' Co'uiii!i1' bl'I)''lit 'W' '~ertliSM bj+"Ifu"A&thi~t'iativie St{tjf1ofl'th'ei h§dllJ ~itiq!,lIl! 1 • 

Before continuing our remarks on t1118 subject w~ '\)eli'\ea"g'to l'!\.y''O~rorti''Y ouh\~13esty 
extracts from the Evidence which has been placed before us regatding'tl16Y:A:ppointIhent 
,of a Ministe'll 9f,,science., 'I, 

,'i"oJ 11) f 'k,l."n!)'vb7~f)""'lj.-

, " {f ,) ;E:rlrlJ'ct's'!fom the I FJQi:~t1'd'Flfelb,tifl,'j,l1 1'6 1(1t~' ',I1v"oiritrlteiit 'of d)'Mi¥iiite;' (if' 'Smithee! " 
,~~~i ... ,. 11' 'It. IJ j I "ljJ~) rl:q,j d\' I, J ~r I, j .. jl i 1ft ,l- JJ I 'Il" 1,fl QJ..-I., J~ 

, We have received a Jarge ampllpt of ~vidence ~Il favour of tJle '!ppoin'tD:teIlt"QilYa 
)\1inl~ter ,?~: .S,t:ien6,1l\·,,,'There ha~'~een",b,lJ:b.6Bf'~o~ple~'n~l\o~t~d~Wong ~e"WJt~~}!~S 
~n ,this pomt, , ' We "glveJQe foUQwmg Illttrac:ts ;'T" , , '" , 

l>fj 0"'· , ' 
llJ t\~- ro essor r 'Yen: ! I ' ,~ '" I J f { J:' I 

"I conoo.ve thall the re®mml\llll,s#Qn ,by BI\IljJu!.m \Do,the ~ 0!lltul'y o~ ellcll 111lll1l.ster, ~ ha.rdly feal to Qu. 11,537. 
be pracllClilly adopted before the close of the present century, and that the necess.ty of havmg ~ llllJW!ter for 
such a purpose will be recognised." - • • , I , 

" ;' 81" 'W .. f'I,'hcimson " . 
• , < ',~j t I ! I ", .. i'~ I • ,.11' • , 1 

"Would you contemplate that .. new department of the State should be cun&t.tuted for d ... ~ctmg the sc.enWic Qu. 10,747. 
, r.vqrk.,C the Qj)verwnenl< ?...;r~ would be qwte necessary to have a Mmll!t<Ir of Sctence J It i. Indeed,I,thmk, 
" generally felt that .. mmtater o(,SClence and smenWic mstructlOl\ .s a necess.ty." I 
, ,I' Not .. mWlSter o£ ~thel' i~otIol), ?r-l)pemally IOf Billenttlio instruction, ... d not under any nanonal eiluca- Qu. 10,748. 

t.on board, but a IWmoter of SCIence and SCIentIfic mstruct.on. The m.D1ster would necessanly be In Parha- ' 
meut and a poiitl(»\ man, but, It would bIl _y rare that he eould also be a BClantUic IIlIIII, and perhaps not 
des>rable that he should be a 8Qlantllic man, but lie must have aboo smentlfio adVlS81'S always at hand." 

'f CouW, lIlly,slIOh duuGe,bt! weil 1188\,gned to any «Iilstmg dePflorim,ent of the State ~ behave not '! Qn. 10749 • 
.. You spoke of the nec8SSlty for haV1n~ II mlU\BteE of llClence, do you conceive that It would be reqmlute to ' 

have a cabmet mimster for edncatlOn and a second eabmet mmll!ter for SCIence, or would you contemplate Qu. 10,769. 
that the mlDlSter for education bhould be the IDlmster for sbIence ?-1 do not WJSh absolutely to fix it befol"'-
hand; en the whole J tlu~i however, that the tltle 9£,mwlster pf educa\lon WQuid not suffice. If. there .. to 
be a mmister, tt must be a 'minister O£ science and educatlon: There nught be a mmlster of SClence and 
education, w.th .. clnef secretary or under minlSter for natIOnal and elementary eduCBotlOD, Mil lIllother for"the 
ad-:lUlcement of sc.ence!'l'd for the hIgher sClenttflc mstrncllon •• But naturally the nuDlSter of educatIon must 
!Let for the maSses;' 'that' must 'be hJS great dU1:yj and however muek he mIght wJSh to act for seien.a, he has 

, still II great duty to the m_.' On the whole, thlDk that it would be preferable to have a d.I~tin.t nunl8ter 
'. ],' D 2 ' , 
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Qu.12,045. 

Qu.11,505. 

ElOHTIi. REPORT OF THE ROYAL COMlUSSIOK 

of suence and sclenttfic instruction. A mmieter of science and BCJentlllc lDBtrnCtion, as .. IUbordinate kI II ohlef 
mtnlster of scIence and education, ought probably be a very good arrangement." 

"The ounIStef m BCJ.ence OOmmlsters knowledge to the whole oountry." 

Col. Strange· 
"It seems to me that in the first plaoe there should be 8OI1le ml!&D8 of Iumging science fully before the 

nabOD through Parliament. I know of no means m dOlDg tbJs tilSt is in accordance w.th our con8btutional 
procedure, except through a mlmeter of state I and therefore BBl!1lDUDg science to be .. matter of enormous 
natIOnal IlDportance, I thlDk it IS essential that It &bould be all brought under one min.ater of state, who 
should be respons,ble to Parbament for everythmg wmch is done in the name of the nabon to further Icience, 
Bud who should frame his own estimates and keep them di.tmct frolD tbose of departments which have bltle 
or nothmg to do Wlth scIence. • • • • • I tbmk that there .hould be an eetimate for lClence just .. 
there 's an estimate for the army 8Ild for the navy." • • • 

" What I should be glad to tree would be a lDimster for sCIence, but I daresay that If proper ess18mnoe were 
.glven to such .. DI1DlSter, he JDlght supermtend other departments .. well; for instance, B8 on the contment, 
be mIght snpermtend educabon and the fine arte. I tJunk ,t would be preferable that he &bould be for science 
ouly. I think there IS qmte enough for him to dO"in England, for it to be done thoroughly I but ratber than 
have no mmister I would esslgn to him rueo educatIon and the fine artB." 

"There would be a dIlliculty, would there not, In ae6rung tbe boundimes between ths dubea or the minISter 
for sc,ence and the mtnlSter for educatlon 1-1 thmk not. I thmk one would l'lIlate to edacatioD, wh.ch 1. 
quite a d,sb.nat thing from nabollal rese"'Ch, and I thlDk that they should be kept 88 distinct B8 pOBBlhle. I 
tbink one grel>t enl now el<1stJng is the 181l<1ng up of those two things. Througbout my eVIdence I have 
here and there expreseed the same epin,on that they should be kept dlsb.nat, one baing the. meane, the other 
the end ~ instruction I CGnce,ve to be the mode of growmg a certam DDlDber of persons fit to investtgate," 

Mr. De La Rue: 
.. I think that science ought to 'be recognized 'in the ministry by the appointment of a science minister, in 

order that all matters I elab.ng to science JDlght come properly under tbe cogn.zance of the Government, and 
that whenever the Goveroment songht the aul of BClenttfic men It should be through the mtervention of the 
SCience lIlin1ster." • • • • 

Mr. John. Ball: 
• • • .. It' SCIence IS to be aided eft'ectuolIy, and at the eeme time controlled ell"ectiJolIy, there &bould be 

some permanent <lfficer ill the department of the Government that has ,ts !'elat.on WIth sCJence, whose duty 
it &bould be and who should be respons,ble for makmg !um.elf generally aware of the state of sc.ence and the 
doings of ,ts culbvators, and who should be the proper person to adVISe the Government, not as to the beat 
mode of deciding a str.ctly sc.enttiic question, but 118 to where the mean. for eolving It "re to be had. I look 
npon it at present as bOlng a wholly haphazard matter how qnestions of sc'ence or connected with ~.ence and 
affilcb.ng the progress of sc,ence _ declded in the {'ubbc offices, and I speak from some BlIght pet'Jonal 
acquamtance WIth the matter durmg the short time that I was 10 the public _'VlCB 10 Parbament." 

.. You statee!, dId you not, that you thought ,t d8Bll"&ble that there should be eoms permanent official .to 
represent and adVlSB the Government in its relations to BCJence P-Decidedly." 

MI. Gore: 
"I think there &bould' be .. scienttfie depar~ent of the State, which should have the control of tilS money 

expended by the State upon scienttfic matters." • 

General Strachey: 
.. The first conclusion that I arrive at is, that all questions relating to scientific matters that arise in the 

operatIons of the Government should be dealt with by one of the ch,ef m.msters of the Crown, and the officer 
at the head of the Education Department seeme -to be the most BO.table of such otllcers. It hB8 been, I know.! 
suggested hy some persons that ,t would be better If there were a separate department for sc.ence. That 1 
Menture to doubt." • • • f • 

"Under such an educatlOn and sclence department there would be .. natural d,vision of the duties, which 
would probably lead to the appomtment of some permanent officer to the positlon of aD nnder secretary of 
state, who would have specIfic charge of the s",entffic duties of th~ department as dIstmgU1shed frolD the 
education&! dutIes, wblch constitute a <heb.nct branch of admmIStratJve work." - • • • 

"The p'~nclp&! officers In the proposed sClenbfic branch of tbe depsrtment shouliI be, by their sc.entific 
qualJ6ca.t.ons, -capable of dIsposmg of the ordInary current business under their clui.rge.'l • - • • 

Dr. Sc1ater: 
" Do you ...,"'00 with [CoL Strange's] news BB to the c ..... tJon of a :MmISter of Scumce ""d a Conncil of 

SCIence ?-Yee, I agree generally WIth h1S views, 1 think tbat it would be very desll"able for the mtereet of 
'sCIence." 

"Do you thmk It would be'desirable that the eX18tmg State BClBnb.fic inst.tutIons should be removed fi'olD 
the control of the AdImr&!ty, the Office of Works, and other departments under wblch they are now placed ? 
~I thmk it would be a very grcat advantage tilSt they should be removed from those departments .nd placed 
Junder one mmister." 

.. Have you any opinion as to whether the work could be done by a mlD18ter of educatioD, ecppoeing BOch a 
DllDlBter were "ppomted ?-I tbmk It would hardly be ""J'I'Cted that a mimster should be appomted ollly for 
science, ""d as I beheve it IS the caee in continental countries that thet department is given te the DIlnJBter 
of edncabon, I tbmk that we conld not follow .. better example here." 

Professor Balfour Stewart: 
"I think ,t [the mmistry of 8Clence] might form a divieJ.on, perheps, of tilS mlDlotry of eduomon." 

Mr. Farrer: 
Qu. l2,673. .. I dIslike very lDuch the ,dea of establlshmg new departments of t.ho Government. If it were poesible that 

tbJs business could be placed upon the MlDlSter of Edacation, who is becomtog more and more inlportant, I 
1:J>ink that would be !"uch better than I'Blpbhelung " separate department for tilS purp08e." 
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Sir George Airy does not appear to be convinced of the advantages likely to be dCrJved 
from the creation of a Science Minister, so far as It would affect the Scientific Departments. 

" Do you ..... any mconvenience arising from the several SCIentific institutIOns that are more or less connected 
With the Government bemg under ddferent departments ?-Xot that I am aware of." 

"You are content that the lWyai Observatory at GreenWich should remam under the Board of Ad1llll'alty. 
You do not reqUll'e to have a Mmlster of SCience, or a MmlSter of Education ?-No; weare naturally connected 
111 these respect; Wlth the A~iralty." 8 

• • • ' . 
The p"oposaZ to estahlish a CiJuncil qf Science. 

A proposal to establish a Council of Science was brought before the Government by 
the Roy~l Society in 1857, upon a Report from the Govern,ment Grant Committee of 
that Society. • 

The object 'of ,the COlllInittee \\118 (Evidence ,of SIr E. SablOe, quo 11,117) to 
determine" whether, any measure could be adopted by tbll Government which would 
improve the Posltioll of Science or its Cultivators in ,this, Country." , 

The report, as quoted by Sir:E. Sabine (Qu. 11,119), was as follows: 

Qu.IO,528 

Qu.IO,524 

"With regard to the question of which the consideratIOn was referred to the Governmeut Grant Vommittee Qu. 11,119. 
on the 11th of July 1856, namely, whether any measures could be adopted by the Government or Parbament 
that would llDprove the posItion of sCience 01 ItS cultivators in thIS country, the ComlDlttee beg leave to 
recommend the following resolutions .-

"1. The ComlDlttea regold with much satisfactIon the steps already taken in the Umvers!ties for advancmg 
the study of phYSical sCience by includmg several branches of I~ m the pubbc exammatlons, and expre .. their 
hope that the Improvements thus mtroduced may receIve the extension wluch tbe interests of SCience reqwre, 
and that the pubhc schools may be thereby mdueed to make phySical SCience an mtegral part of their course 
of education • 

.. 2. The Committee recommend that the estsbbshment of classes m JIletropobtsn and provmcial schools, 
where those who have not the means or OPPOrtUDlty of studymg at the UmverSitlea may be taught the elements 
of phYSical sCIence Olli .. systematic plan, be promoted hy grants froJU.Government m SId 9f such fonds as may 
be locally conttlbuted fOI that purpose. " ' 

"3 That the forlllation of pl'Ovmclai museums and 1,bl'lll'les be encouragell in hke manner, and that pro
VinCIal lectures, accompamed by exalDlD8t1ons, be .stsbbshed m Great Btltaln m towns wluch request thiS 
asSiStance, and engage to provide.. part of the expense, such lecturea to be m rud of the scbools "bove-men
tloned, so that by mesns of the two combined a sound knowledge of the prmClples and apphc&tlon of science 
may be systematically taught • 

.. 4. That dupbcats spe.lIDens from the BrItish Museum and other institutIons, supported at the pubbc 
expell$e, be distributed to prOVinCIal mnseums. 

" 5. That national pUbbcations bearing on sCience be more extensively ClrcuIsted than they are at present 
by edditlonn! don&tlons to soeletles \Mld mdlVlduals engaged m the cultivation of s"'ence. 

"6. That the sum plac'ed ';"nually by Parhament at the diSposal of Government for the reward of C, vii 
Servlces, • useful dIscoveries in sCience aud' attaInments in literature and tbe arts,' be augmented.. that the 
portion to be appropnated to sCience be defined, and that It be suffiCiently large to admit of the gt"'" of 
annwtles of the nature of good service pensions as rewards of elDlDent SCientific ment. 

.. 7 Tb8t the sum placed at the disposal of the lWyai Society for the advancement of SCIence be not necea
sarily hlDlted to tbe annun! grant of 1.0001., when 'on any occasion speCIal reasons may be asSigned for 1m, 

additional sum. ' 
.. 8. That SCientific officers be placed more' nearly on .. level m respect to salary With such other civli app01l1t

ments as aro objects of ambition to educated men. 
II 9. The CoIDlDlttee regard with much satisfactIon the steps already taken for the concentration of the 

prinCipal sCientltlc sOCietiea m Burlmgton House, and trust that the petlod IS not far dIStant m whICh per
manent acoommodatlon Will be a1forded to the pnncipal 8Clentlfic SOCletles 111 bulldmgs to be eTooted near the 
same Site, and Jll pursuance of the same general plan • 

.. 10. While it may not be e~pedient to mterfem 111 any way With the functl~ns confided to the Pl"tlSldent 
and Council of the Royal SOCiety m reference to the dlStnbution of the Parhamentary grant, or WIth the 
onclent and recogDlllod. relations between the lWyai SOCIety and the Government, at the same tlme It appears 
to the ComlDlttee that much benetlt would &rISe from the formal r<lCogmtion of some board which lDlght 
advise the Governmeht on all matters connected With SCience, and especally on the prosecutlon, reductIOn, 
and pubbcatlon of sCieutltlc researches and the amount of Parh&mentary or other grants m aId thereof; also 
on the general princ.plea 1D b. adopted 10 reference 1D pubhc sc.entlfic appomtments; and on the measures 
necessary for the more general diffuSIOn of a knowledge of phySIcal science among the natlon at large; and 
wluch might be oonsulted by the Government on the grants of penSIons to the cultivators of SCIence. 

.. 11. ASBummg that the above proposal should meet with the approval of Her Majesty's Government, It 
Will be dl!8l1'8ble tu I1t!Certam what mode of oonstltutlng such a board would msplf8 them Wlth moat con-
11dence in its recommendations. Two modes may be suggested 1D wluch such a board mlght be orgamsed. 
FIrst, the Government nught formally recognise the PreBldent and CounCIl of the lWyal SOCIety as Its offiCIal 
adVlaer, impo.mg the wbole responSibIlity on that body, and leavmg It to them to ..... k adVlC8 when neoesaary 
in such quarters 118 it may beat be found, aceol'<bng to the method now pursued in the <b.'possl of the Par
bamentary graut of 10001. The second method would be to ereale an entIrely new board, somewhat afier 
the model of the old BOIll:d of Longitude, but With Improvements. The questlon as 1D wInch alternatl .... 'IIhal.l 
be adopted is properly a subject for the cODSlderation of the Government. • 

.. 12. Such of the above recommendations as involve the ~XJl<'nditure of money. might be eventually carried 
out b1 appropri .. Wlg 1D tlua t'nrpose" tenam portion of tI.e {<-es NCe1Ved from the grtm1eea of patents, after 
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providmg fot' ;.ul"xpen_ which Gught to b\)!del'rayedfrom tbat ~~ Tbll Oo~ al'& .. tisft~ Ihllt no 
app1icatJlIII of.t~·fees tlOwd.'be deVll!ed _'appropnate tibia the dGlrtJlielf! .... B"',~.f\beaI '&0 the 
~co~ent of, a\>s""""t 1lCien<:e., &0 w~ch.J.lractacal art 18 under so, many ,\IIld 8Uc:h unportaut obllgatw ...... " 

The pr,?l'<>sa.\ tq e,sta'?,lisb ~ Cou~c~ ,of Scienc~ b.as ,r~en~11 been.,fevived by 9qIone 
,Strange. I 1 ," / ~ , I 'r' 1 "', • ' , • f~' II , 1 ,I, '1 [ I 

Amongst the Witnesses who recommen~ the Appointment Of /I Council,' there' 'is a 
great divershy of opinion as to its Constitution and timits of 'Action. As regards its 
Constitution, it will be seen from the) Summary of Evidence which we shall ~ive sub. 
sequently. that while 'some of the 'Witnesses' are in' 'favout of a Council very limited in 
lIumbers, others wbuld desire to have it sufficientlY' Dumeroua to Include Representatives 
of nearly every brahch ~f' Science, lIS well. as Melli bf known Adnlinistmtive Ability. . I 

In regard to its Limits of Action, the ~ain difference arises on the tw~ questions, 
'whether the Council should or should not have the power of Initiating Inquiries, either 
'directly or by sugges~oIi to' the Minister, and whether or not It should Itself undertake 
the actual work of Investi~8.tio'n required for State Purposes.' 

As to the Mode 'of Remuneration: the opinions vary: between those which advocate 
annual payments to permanent .officials, and those which are in favour of payment! for 
'attendance at meetings. ,". ~ "", I 

, I f I {f) .J d / " 't' '" fl /1 , J 

The Opinions of the Witnesses who are opposed to any such Council are based, in the 
main, upon one or more of the following objections: .... ' " I • J' 

, 1. ,Tha~' Gpvenunent, can get 'the be~t aPvtce without' it. " , 
,fl. That it would be liable to come into collision with .Mini8ter8~ , 
3. That it would not work harmoniously with our General System of AdJninistration • 

. ,'the' '&vide';;.c~' ~£','tiJ.ee' emi~ent'Statesni~' po~~~~ing ~eat ~dministrative experience
/:'-'<Lord 'DerbYf Lord. Salisbury. and, Sir Stafford'Nortbcote,-is in strong contrast (110 
far as the proposal to establish a Council of Science ill concerned) with that which 
"\Va Mve' received 'from 'IIllmy 'Persons holdillg"''Offidal 'positions in 'Various Branches 
or ~he"l'ubll8 Service:" The 'Opirlions of' 'these latter, as to the Inefficiency- of the 
Organization of, their Respective Services, in" regard ,to questions affecting SCIence, we 
have already' quoted ill the First Part of this Report, and Itl 'Will be seen, from the 
.quotations we' are nOWlrabol1t, to give, thatllthey in general consider the creation' of a 
Council to be the proper Remedy. ,,", " ' , ,. 

) (I " ," 

Extracts from the Evidence in fafJoW/- of the EstaUishfnent of II Cowncil of Science. 
We fear that no mere extracts 'froln';i.h~ Evidence' ot t)oicinel Strange wou~d represe~t in 

,an adequate manner the views which have led him to recommend the formation of a large 
and highly-paid Council of Science. It would scarcely be fait- to him, as the most 
prominent advocate 'of the Jlroposed measure,' to do otherwise than 'refer to his Evidence 
at length, pp: 75 'to 92, and 125 to 135, 'Vol'; II: of EVidence. ' " 
I • Sir 1 W. Thomsol).'l! ,Eviden~e ~ith reference to the Establishment of a Council of 
Science is as follows: ',I' 

, ":00 you 'tInnk.' tba~ a siDgIe body would 'be better' 'th~n .. lI1JIIIoer' <If small committees tor Advising the 
~"'ernm'lnt.oll the great van~ty of questions winch from time to J;ime wonld be bkely to arise 1-Yes, certBfnly." 

, , H" The questions w hleh might be referred to llUeb" COuncil would cII/I'er very mnch from ODe another, and 
extend over a WIde range, would they not?-Yes, bot there would be all 1lruty' of deeiga and action, Wlth a 
multlphmty of knowledge and sbll at' command, secured by .. BJDgle (council, and tbose "" .. clItioo. cannot, in 
Illy opinrou, be S6CtI)-ed at all by< occastoDal 'Comm.ttees, or OOUlJlllttees v ... kmg sep81'1ltely and independently of 
'8&Ch other." , • • .. 1 .,-i. \ \ . ~ I, /.' .1 1 ~ ,~). ,-

, "A 'sc.l!ntilie connCll would !teh_ the Gov1ll"llJllent of aIllresponsibihty in IIIICh mattera, and would be 
TeSpons.ble itself In 8 genetal _y for all.ts proeeedmgs to a pohtlcal. clnef and to Pullam""l.". • •• 

.. Have' you formed any opinion 1\8 to the oonstltuliJoo 'of 'lllUlh a commIttee B8 we bave been refetrmg &0; 
'MW the lIIembers of .t should be selected i!-I baw no other OplDlOO than that the men ... Mae adVI(:e may be 
lloDSld-.J. lIB most .. aluable and usefal to the Government ought to be asked, quite independently of the .. 
connexlOn WIth any 1JJStttutloo, whether uncler the Government t8r in tbe univers.ties, or m eonnexiOll with 
any pubhc or pnvats bodf m th, countzy." !, I 

.. You .... ulcl oontemplats, that COmmIttee being ,formed, by the Gournment ilBel( and not thaa the 
umv~ 011 ,thll ~I.tfic, l"'Cieties lIhoald have the nght of lIOII1lJI8tJon 1-CertamJy by $be Govemment I 
bllt &lded by ftlCOIIlIDendat.o", f.oora the JUIivel'llltles and liC.entnie ~ 8Dd from t.Ins prDIlIlIIed .conaaltmg 
comnnttee afteJ: ltaJirst OOD&tJ.tutlon..': '}) /l il , ' 'J' , 

~, Would you bave th_ .. permanent Ii>ody, ""th, it IIIaJ be, Ii certain nomber III meDlbers going ont by 
~, or .... the ",,,,ent, oppose, of .. change oli Government, would you throw aver the wbole body?-A 

,.DOIl-pobtlcal,li>ody. J tbJnk. wollld,be necessary for gooc1 act.o ...... ' " • , , 
" Would you leave the selection of each appointment &0 the Governmen. III <the day, or woold yoo allow 

scjentilic llOCIetJes or other boches to recommend, or would you propose that tbe Gcrvernment should be ob\Jged 
'ty .. ~n!!"lt.f'l'obc~~17~ ~0'f!1l!,rr"!' that $be ~~,I'f!¥,:"oo ~hould h~ve,~he appointment." , 
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Dr. FranklanHhus'de8ll8',withv.colobel S~~g~~, ~r?)?()s~~,:':~', " ' " ""'''' '.' 
"Are you acquainted WIth Colonel Strange's proposal: £01" the establiShnient or a consultative council at Qu. 11,082. 

SCIence ?-Ye .. I have heard from Inm some of the chIef Ideas that he entertaIns on that snbJect." 
"Are you dIsposed to consider that such iii, eouocd would be WIrable,?-<-I'thnik so, ,I"", uot'prepared to QIl;. ll,Q8!\, 

."y that It should be constituted exactly in the way that Colonel Strange mentIOned, but " counell of that 
descl'lptlon would be exceedmgly desIrable, 0" mIIIIIy In'Ounds, for' furllIshing the Govermnent-'W1th trUslWo):1:l\.y 
8eJ.8ntlflc,oplmw8 m cases. reqw.ring them;V ,. .. • ) j ... ,' 'I" t ,~ '\ 

"Are you of oplDlon that the advIce of such a council, even on'matterg to'which"the Iaiger ''pro}l6rn01l'of, Qu. 11,086. 
tho members of the counell had not paul SpecI81l/.tteutlOn, woUld' be valuable 1--"Yes; 'I thIDk It would, because 
those members of the conncJl who were thoroughlyacquMllte<llwith the subjects' would'be expreSSIng theD!' 
Gpmlon to men conversant WIth sCIentIfic method.. I!nd the,. would be ablB to OODVlDce their' colleagues' with 
respect to'the OpID4OD that the councIl generally ought! to g. .. e upon the matter.' It would be "'vett cWforent' 
thmg from that of COIllVinClDg B parliamentary comlDlttee, for tnstance, upon' a sCIentIfiC' pomt, becsllse all fhel 
men upon the oouneII would have receIved B SCIentIfic tramlllg, 'and would understand'the bearIDg' of SCIentific! 
a.r~ents." I ~,' I ,n 'I", !lr, I II I ~ ,., I'" I I" l , " 

, "Have yon considered'at all how such .. l!ounciC col:lld beSt £6' appOinted, whether'wOuld iOU:'lea'l'e i1tto'brlll Qu.11,081. 
of the IDlDlSters to appolDt and select the proper persons to serve on the counell 1-1 should tlunk that It must 
ultIDlBtely faIl upon th'e minlstel'i butt. he might \Ie Ilssieted by the prem.dimtEt of drlFerent 'learned SOCIetIes' br' bJI 
the counon of the Ro,81> Society, 1D whom I thmk liVer;r.one woulililave cOJ!lidence.'" • I ,d 

> I ) nil, lor), t I I ~ 

,I Mr. , Farrer ~uggest~ the f~r~ation '~f 8 Co~nca 'whicli might ~e el~sely:,~~~~~tJ~'~ith 
the Royal Society. " ' 'l I"",, "./ .'CI , • " , 1 

, 'f I f I 1 )" J I " )', I, ! , , ", I).~, 1 

.. gave you any'sugglistIons'to offer"~ td' thi.' 'best moaes, .~ it lippedrs'to"totr'; Of' solvutl!' pro1l1~nls wlllcJl< Qu. 12,634. 
from time to tIme' present themselves ~l:lLI think 11' 'Updi>. purelY'sclentlfic" que'ati!>lls' 'there w~ smhe SCIentific 
body of some kInd to whom the Government departments could as a mattA(r of course refer for the 1!01utIoll Iff 
8t1ch qU8soonsasthlEl,itwould:be a great adva:Q.tage"",,,rv 

! ,\1 r"1 1'1 I I' ,fI'\'!' I'" I 
, <fIh .. ve looked atlthe &uggestIlma that have been made 1:>y Coloue! Strange'anil others, 'aIi'd J;' da not' thlnk' Qu.12,635. 

that any Government 'departlnent or its' profesSIOnal officers would ;listen to the ruCtstIOl;t of any cOQncit of 
purely scientlfic men I they woold probabl;)': say, and' s"r with jUstIce, that they knew more about";what 'waW 
wanted than any sucl; council tlOuld know:' EVery now and then in the coorse of practice lit '\hose )caSes"a: 
new BClentlfic question does BI'1se; sncb, for Instance,'" the question concernIng deVl"tlon of the compasses. 
Iu such .. case as !;hat ,!,e reqUl1'8d !he bes~ SClll':'f!1i~ ass\,,~&nCll ,Wll.qouI4 ge~; JffijI, llYthe ....., of, sull'hU>r llY gas, 
and water lmpunties, we now reqUIre It," ~ " • 

"1 gIve WIth great hesItatIOn a suggestIOn upon .. pOInt npon which 1 reallY' an\! 'scarcely competent' td Qu. 12,643. 
suggest lODythmg, namely. whether you hlOd ",o~ better make use of what you h",v8 at present, n&1"ely, tlle R<lyal 
SOCIety or & COmlD1ttee ol! the Roy~ SOCIety, uther than, attempt to estabhsh any new body. J ~"flew body 
tlult you conld estabhsh would have the prestige, reputatIon, and mfluence ,tha,t tI!e Royal SOCIety h.... Tha~ 
is .. matter not to be created; It 18 a matter which, has grolVn 'with Il'/ntufies, Y ~u have Ills", In ~pe Royal 
Sodlety itself a SCIentIfic pubIic'tO whose OPlDIOD any cQunCII or comttee apPolntell \>y It wpuIp, Olt .m,ght be 
made amenable; and my suggestion would be that you should endeavour to Create some comlD1~e 'or Dody Dut 
of the Royal Society whIch should bear .. fixed ~elation to the Government,' ",Inc\! should meet regularly, and 
the members of WhICh should be paId somethmg, as the directors, of a ~Olllt stock eompany' are paid for theIr 
meetings, to whom the Government should have a nght to refer, who should feol that the:r had on the on .. h&Dd 
a dllty towards the' Government, and wh6 on' t1le other hand 'should l?e bound to make pubhc 'all thmr pro-
ceechugs, SO that they would be responsIble to the publio sclentiPc. op,mClll of th, cou'ltry. ;I;'hali is t.\l,e best 
suggestlonthat1can~e,~ot,l\llI8ay\lam;V'!fy;ignorant1Wo;q~eBnbJect.'·, " ," '", ,""" ), 

" J 1 ~ Ii,) , • I I r, (t' ( , r I , r 

Admiral Richards is of opinion that the appointment of a Minister of Science and of Qu. 11,585. 
a Council s~and and .f~1 toget1ler ,I' and thinkli, '~.that. the one ,wpuld nQt be ~f 'Ilery nlUch 
value without the other." "' 'w .. !';, ,'~ . >c' ,t 1(' ,,-,,\ n,1 [,r" N 

But, as regards the Admiralty, the Department which he knows best, he would prefer 
that it should be able to decidE\,Scieutific,QuelltiQn~w~thin,itsel{. lIetlaY9,tl ' I 

, ~ I think that the Admh'&lty reqnires ihe'aid"of·.uch '11 MODmlle8S\ perhaps, than 'l!Dj otiJ.,r 'dep_ent of QIJ.1l.691. 
tb.. Go .... rnment, for ,this> _n, that th1!l'B aTe m>t'very many questIon., purely !juestion8 of' solerlte, that 
oome under the nobee of the Admiralty I and thou 'we 'have the Astronomer Royal to rerer to, 'who is a lIost in 
luml!elf, and >f any question amos which we do not refer to the Astronomer Royal, we generally Mit the 
PoOBldent and CouncJl of the Roy&! SOCIety, &Dd we have never roond any dIfficulty in gettIng BSSIStance. -The 
only department of the AdmIralty whIch Dl1ght reqwre such .... ,Stanoe beyond thI!I, IS- perhaps the Collstrueto1'1i' 
Department, In the oleslgne for s1upe of war i But ae regards that, mf optDlOll 18 that".t would be fm better 
to have some SClentitic d ... ~ner attached to that department than it would be to refe:nmch questions to 81 'COuncil 
even." ! I 'I 

Ilr< 

,As to the Admiralty, deriving ani advantage from the appointment of the. p~oposed Qu. 11,592. 
Council, he adds;, ' , " 

.. Then! would be this, advanta~e,' I thmk, whtcI!, thoy w';oId derive, th~t they ':'~uld ,be ~ from the 
pohtIcal pressure whIch is brought frequently to hear upon the Adm>ralty upon qnestIons of that Innd. The 
",hole .... ponslbIllty of decidIng upon a measure would,be thrown uPOI'.th\> COIlDGU." 'J 1 

" Do yoo tlunk that would be a desirable result ~ " "I thmk that It would he deSIrllble m all departments Qu 
ot the Government; it would be very agreeable to the Government of any day, I should trunk, to escape the • 11,593. 
respon8lbillty of deciding on BClentIfio questlons on whIoh they may not be very intimate, hnt i.a winch the,f 
may be beheved to be mteresteci partles,~, ." , _ '... ", " , • , \ • 

.. Do you think that th", work would De better done? '" "L think it would. 1; /lhould 'say Utere pould be Qu. 11,/;94. 
~~ .doubt, Bbo~t that, \lilt 1Ull81111 tha Governptent lIl1l prepared .tq ,vote .. very ~!lDSIderab\Q,,1iDlJl Ilvf!17 ;year fur 
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Qu.11,427. 

n.ll,5111. 

til. 11,516. 

~u. 7436. 

~u. '143'1. 

~u. 7438. 
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the advancement of SCIence, which I om quite of opillJllD that oVlll'1 Goverlllll8llt ought to do, J thin~ 'lfry 
htue benellt would accrue from haVIng snch a councIl." 

Dr. Balfour Stewart is also in favour of a Council : 

" You have no apprehanBlon that the Government, If ad vised by men of the highest lClenttlic 08pacitiea, would 
be hkely to operate so as to control lIClence, and to fetter the OperatIOns of mdiVlduals, or to benumb and cha
COD1'8ge Orlg1Dal Research and Observatlon ?" 

.. I thwk net, I thIDk that the great deslderatnnlis toputmore mesne at the disposal of private indiVIduals, 
and, of conrse, thIS must be done by 80me sort of admIn18tratlve body." 

" III what way would the adVIce of the counCil be better than that of tho indiv.dual member. of that e01lneil, 
who are the fughest authoriues on the questlon under reVlow 1-Because 1 thmk that lCUlDCe h ... ~ number of 
bearmgs, and that II questIon mlgbt IDvolve, not ,one hranch of sCIence, but a grest many and you might, 
for IDStanco, have to call m vanous men 01 scieuoe of dlffinoent kIDde. In Older to ausw .. tin. question, you 
mIght have to caI1 in, not tbe advice of one member of the councIl, but the adVIce of a number. Of couroe 
there are " number of questIons regarding wroth some of tbe members of the councd would naturally be 
silent, but perbops a good mapyof them JDlght be mleresl<ld .n anowerlDg a particular qUestIon, ond would 
gIve theJr aoswer. In a case of that land 1 should fancy, however, that it ought to come R8 from the whole 
body, because, really, ID mostqueatlonB now......Jayo. the question WDuid not Jnvolve olle partioular branch of 
SCIence only, but It would involve the JOlDt operatIon of two or three branches of scIence." 

" Take, for instance, sucb aqnestlOn as that whIch has been recenlly referred to a committee, the effiCIenCY 
and stability of ships of war, would there be any advantage in refel'l'lug '" question of that kind to the counCIl, 
rather th"l' to a colDDUttea speCIally appomted, 88 bas been done on the OCCIIBlon to whICh I refer 1-1 tbink 
that If there were a councd of th,S kmd, tbe councd would have power to 88SOClate other people WIth them in 
a case of that land. SCIence is so ramIfied, that the councIl would not be able of themoel vel to settle all 
questloDB; but upon patticular questIons, such 88 you name, v8rJ likeIJ they would assocIate other people 
WIth them." 

"Do you think that thsy would be more Ukely to ntake a judicious oeIectlOn of the persona to be consulted 
than the MInIster of State wonld be, wlthont the advice ot such a coUDClIP-1 tblnk so, because a MlDlSter of 
State is not lIkely to know the capabilitIes of var.ous men. There are a number of men known to sCIentific 
bodies fl9 profoundly conversant WIth pattlCUIar branches of science, bnt theIr knowledge of those aubJ8C1AI doee 
not appeal to outBIders. It only appeals to those who are cognizant WIth that particular subJect." • • • • 

Dr. Roscoe is In favour of IL Council, and would give a voice iII. its appointment to 
the Le~med Societies: _ 

"Can you make any ~ugge.tions. as to the mode in which Government ",d could be best e&rried into 
eft'ect ?-1 do th,S wIth the grestest diffidence;, but It appears to iDe that the system of 8 consultative counCIl, 
to adv •• e the execut,ve On mattei'll of scientIfic InstrnctlOn, IS the true One. I behave it 18 a work which It II 
almost impOSSIble that the executive can do properly 'WIthont advice received m SOlDo form, and that appear. 
to me the form m wh.ch .t IS most lIkely to be pi oductIve of the greatest good." 

" Have you any suggestIons to make as to the Mustltutlon of such a councIl 1-1 should be inclined to think 
that a council, formed on the same plan as thlB CommlB&IOn, so far 118 r~ards tho class of Its members, would 
be a very proper one to advise the Government." 

« Would you thmk Jt adV18able that the Government shouIa name Its own coosullatlve council, or tl18! 
some of the members shoold be nommated by the societles ?-1 should provide for a cerlaln nomber of 
sClentIlie men bemg upon the couned, and deSJJ'e tbat the Government should nomInate (for you may trn.t 
the Government to do It WIth f",rness), as well 88 the SOC1etiea I that is, the lay member. should be appointed 
by Government, and the protesBlonal ones by the varIous BClenD!lc societJea.~ • • • • 

,Dr. Sclater agrees generally with Col()n~l Strange'. views, ana thinks tbat a Council 
~u. 12,043. .. would be very desirable for the Interests of Science." .' 

QII.12,046. 

Qu. 12.04'1. 

Qu. J2,049. 

Qo. J2,0S4. 

He then proceeds to state his opinion lIS to its Constitution l 
.. Have you formed any opmion as to the constItution of a consultetlve council to 88818t this mmister1-My 

ides would be that the heads of the ddferent BClentLflc mstJtulJons that are put under !.he conLroI of the depart.
ment of SClenoe and the IDlDIBter of cdncatlon "ught form a cousoltative body and be called a counell 
of science, and that there mIght be certaIn other members added to 88B1St them m dehberetlon, .f it were 
thought necessary. such as representatives of the College of PhYBlC18DB, the College of Sorgeons, and of the 
sclentIlic branches orthe Army and Navy." 

" Colonel Strange's proposed council would coDBlSt of 30 members at least; do you tbin.k that tl18t wonld 
be too numerous a body 1-1 thmk that a less numerouB body m.ght suffice, because 1 see that, m many ....... 
however numerons the body was, it would be necessary to call In SJ>OC1aI8SB18tance." 

.. If a conncil were coustltuted m the manner that you propose, shonld yoo contemplate that, as II role, they 
wonld be capable of gIVIng adVIce !.hemselves on mOBt questIons that would anse, or would they genera11ylind 
it desirable to ea.llm furtber assistance 1-1 thmk, that m most cases, they would be quite cotnpetent to gIve 
an opInIon to the Governmont; but tl18t sometlm1'8 Dn partlcnlar qnestIons, it would be necessary to go elBe
where for adVIce, and tbat, m sU'ch cases, there would certaJnly be somebody.n the councd who woold know 
exactly where to put his band upon the nght man for the purpose. For instance, a questimt nnght ame in 
some special department of N atorul mBtory ~ in that case. the conned would natontlJy refer to the head of 
the State Museum of Natural H18tory to know If he conld gIve an OPlDIOn hinIBelf, and if not to inform them 
who could give an opInion npon the pomt. Thus, 1 thmk that WIth the SId 0' a oma11 couned of Icienoo 
of, perhaps, 20 members, every qnestton requiring·solutlon by the Government 88 regards science IDIght meet 
WIth very Iiur conSIderation and be very eBB1ly settled." • 

" Have yon any misgivings as to whether 80M B council wonld command snfficient public confidence amongst 
men tiC science 1-1 have no misgtvings at all upon that 8Ob.Ject. 1 should 88y thae they wonld meet 1"'th 
general sopport from men fJf SCIence. Most men <Jf science, 1 think. _ that _hing of the sort ill 



ON SCIENTIJ'IO INSTBUOTION, ETO. 

lIDperatlve1y required. All lament tbe pIecemeal way in wblch scientific subjeetB &\'6' dealt witIY by' a<>vern
ment, m coosequeooo of theIr beIng subdIVIded amongst all these dIfferent offiees, and of there being nobody 
to appeal to upon a questIOn of science, and, tberefore, I tblnk tbe proposal to establIsb such a connClI 
would meet WIth nUlversai acceptatIOn amongst sCIentIfic men "i , : 

« Then, in tbe case of investigatIons which-were requIred to be uodertaken, how do you conceive tbat Qu. 12,074. 
they would be dealt WIth ?-I sbould nay that the member of the counCIl representmg the partICular branch 
of science would be called upon to present a preumlD&lY report of how he ploposed to set about any par-
ticular mvestigatIon. He would s",y, to do thIS 1 sball require the asSIstance of such and such persons for so 
many days, or for such and such time, br to send here or to send there, and, would hnng these reqwrementl! In 

the shape of a preliD1lD&l7 report before the board, and, if thIS were approved, would carry out the InvestI-
gatIon. Then he would present Ius report upon the result of the lDvestJgstlon, and the connCJ!. as a body 
would consIder It, and recommend Its adoption by the Goverlllllent 'IV otherWIse." , 

" Then do 1 understand tbat you would prefer, as a general rule at least, that the members ot the Qu. 12,076. 
councd should themselves carl y. out such mvestlgstlons "'" uught be reqwred. from tnne to time, rather 
than that they Mould merely IndICate to the mmlstar the person, ontslde, the council very probably, wh0 
they thought was best competent to carry out the mvestlgat10n ?-I do not thmk It would be neeesssry to 
draW',8/ hard and fast lIne upon sucb .. questIcn as that. L tbmk' that m many' cases it would be better that 
the ClOnneu, as a ",hole, ahould ~eport to the Gov ... nment on the, best, way m wluch Any partIcular schenle 
mIght be earned out. 1 do not thmk that It would be necessary to mtrQduce a rule that you should mvanably 
gO' to the member of the councIl representmg that particular science If adVIce were wauted'upon that branch. 
But the counct! would naturally turn to the representative O'f the P""'llcular BClence fO'I an answer; they would 
naturally lock to Ius advice first." , , , ' , 

" I understand you to mean thatHhe duty of the 'members of the councilshcold be to know where to go m Qu. 12,076. 
order that'Partlcuiar questlons Mould be answered, whether It were to go Gutslde the couned of to gO'to cnb 
member of the body?-Yes, pmt IS my opmion." 

His remarks on the question whether 'there shou1d be on the Council men qa.ving 
Administra.tive Experience are as follows. , • 

'II t think that the heads of great SCIentIfic n::stlt~tion~ must h,,~e ad~IlIll~b.atl~e experienoe. If a man Qu. 12,085 
bas to manage an mstltutl.on bke the Rayol Observatory at GreenwICb, 01' the Stale Museum of Natural 
HIStory, he must Mve the command ot '" great many men under hIm, and must be 'aequamted WIth tbe 
busmess of tbe lostltuticn, and must ha"e gllined hIS admmlStratlve experIence., He could not f&ll to be a person 
cf adlnmlStratlve expertence." , 

"But, takIng the applicatIon of scientrllc laW!! to 'specific departments of 'the GQvernment, the army Qu. 12,086. 
and navy, for example, would It not be impcrtant that there Mould hkewise be on the cQuncd some men of 
speCIal knowledge cf the mode o£faeilitatmg the adaptatIon of eclentlfi.c laws to' those departments ?-1 think, 
certamly, that the army and the navy, whIch are the branches of the serVlOO, perhaps, most requirIng sClentdic 
assistance, shQuld be represented by one or more members at the board, and nO dQubt the Government would 
take care to secure a first-rate man for what I Mould consIder a post of the very hIghest honQur." 

As to the numbers composing the CounCIl, he considers" that it would not be a.dvi- Qq. 12,095. 
"sable to have a larger Council than was absolutely necessary," for the rea.son that a 
small body of men generally work better a.nd do more work tha.n a. large body; at the 
sa.me time he does not think tha.t 20 would be a very large number. •. / 

Dr. Hooker, the President of the Royal Society,' gives
l 

it a.s hlfi opinion It That the Qu. 12,138. 
« general proposition, that the Government should be a.lded by SCientific persons, is an 
.. excellent one, both with respect to' the a.dmiDistratlon of the existmg Government 
.. Scientific Institutions, and wlth respect to the occa.sional gl ants which the Government: 
.. ma.y be called upon to make for scientific objects." Like Dr. Rosooe, he thinks that 
the Council should not consist exclusively of Scientific men. 

Mr. De La Rue thus gives his opinion V' 

.. There ought to be a board of advlSerS which should consist of 'men eminen~ in ddFerent departments of Qu 13 037 
science. I can Duly speak as to thoee branches of science to which I have p&ld Bome attentIon, and I should pnt • , • 
1n the first category that there ought to be on the board a chemIst of emmence, there ought also to be a phySICISt, 
an astrcnomer, a mathematacian, particularly one who has paId attention to the applIcatlcn of mathematles to 
lelellce, and an engmeer or two engineers, Qne who bas gtVeII attentlO'n to the constructiQn of great works, such 
as rmlroads and bndges, that is to say, CIVll englDoermg, the other II mech&D1cal engineer. 1 dO' not speak of 
a biologist Qr a phfSlologt8t, because otber Wltuesses are much more competent to speak as to the neoosslt,Y for 
such men than I am.'" , 

, .. But do you tlunk that all branches o£SClence ought to be represented cn the ecuncil "-UndOUbtedly." Qu. 13,038 • 
.. Can ycu gIve the CommlSSlcn any Idea as to the numberwblcb yon think It would probebly be necessary 10 Qa. 13,040. 

pronde for ?-AbQut 10 or III men, llmagme, would suffiCIently represent science." 

He would give home voice ID the selection of the Members to certain Societies. Qu. 13,036-0 
and would not require the Ml'mbers to "relinquish an,) other positIOn that they might 13,04l. 
a.lrea.dy hold," Qu. 13,050. 

As to the numbers of the Council, he sa.ys that '·'If 1'2 men were not found to be Qu.13,062 • 
.. lIufficient to include all branches of knowledge, it would be desirable to Increa&e the Q 13 119 
c. number." He proposes .. that special a.dVlset'S might occa.siona.lly be ca.llcd in" who n. , • 
• ~ would be,remunerated accor~lDg to their attendancell "it.,. .., ."". , ' ,Qu.13,120. 
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o,u. 18,126. 

Qu. 13,126. 

Qu.13,131. 

QUo 13,134. 

Qu.13,135. 
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He considers, that the usual permanent staff of a Secretary and Assistant Secretaries, 
~veD if they were men of Science,' "Would Dol be sufficient i urging as Ii reason that ' 

<I &I";'ce is reaU,. ~ow so extensive th:.t' OD~ could bardl;; imagine any aecretary 80 to be intimate1T 
acq118lnted WIth every branch of SCIence 88 to be able, evell with the ... d of Ius &88IStBDt aecretari .... to adviss, 
or to POint ont wbere to obtain opecUic mformatIon on everT question which might be broulfht under COil'< 
Sideratlon. I tlunk, therefore, that there would be a ve., great advantage for the Sctenoe MInialer to haft a 
su1IiClllntly numero\lS AdVlSing CounCIl." "," " . '" " 

He considers, that pr~mptne,8S ()~ 'action would be promoted ~J the appointment ,or a 
p~~: , 

" The"" ought to be a bodT of men who could be Immediately called together, whO!l6 time was so far at ths 
dlSposal of the 1:1_ that they might be BSSembled OIl eve., oeoasion 'and at any time to adYiS8 'the Science 
Munster. Then we should get pl'Olllpt aetulIl, inBts&d of qoestlons being allowed to drag over yean and yeMW 
Without any pr&etlcal8Olution bemg oome to." . ' 

. :But even ,if' a Council were appointed, he thinks that such branches of the Governmenb 
as the Admiralty, the War Office, and the Public Health Office" should be specially 
.. sci,:,nti~c, e~ in its 9wn ,department." " , 

, In answer to the question, .. Have'YOl1 bo fear that there might be some collision, or. 
,,' at any rate, considerable friction. between that Council and the Scientifio Departments 
,,, of t~ Public Service P ~ he says:, t ' 

.. Probably at first there might be, but ultimately I beheve the confidence or those directors 01 the depart
!Dente would be g8lDed .by the V8rJ lK'nn~ &dvice wluch fhey wo!lld reOOlve from .. body constituted 88 I 
conceive It ought to be.'" , '." , 

He does not think the Government Grant Commltte/ could be ~'modlfl.ed' &8 ' to 
render a Cquncil unnecessary. ' , , , • ' 

" SuppoSUlg 6;0001. or lO,OOOJ. were gillen to the :Royal Somety to md investIgattone, I do not think that thllt 
in lOll, way ought to welgh In the ,eonslderatlon of the establiBlunent ,of a BClence mimster wbose fonctions 
would be altogether larger and much more important. We want science really CIIl'ed lot In England by the 
~tate, and we, want all Stato qoestJpns relatlng to I'ci_ proporl,y !lOnaiIlered bJ II body capable of dealing 
1Vlth them." 

Professor F . .Tenm is in fal'our of IlIl Elective Board: 
~ " \ '" I I 1 

Qu.1668. .. I tbUlk that the judging of the aPplIcations for aesistance, application. for the endowment oln_chalrs, 
and the applIcation of Government patronage generally 88 regarde science might be ~ed by the IbIlowlDg 
system. Supposmg that IDstoad of the grant being givens1IDply by the DepartInent itself(speaklDg naw of the 
Committee 1Jf. the Pri..,. COIUlCJl) there were .. representatl\lll board composed of mea of !IClenoo, 'I!ODIposed 
of profeBSors who could ,adVIse-l Willl "ot 8ay that they should .have the power of 4eciding-il would mtber 
loo.ve that WIth the Government, but that they should have the power oE reportIng at any rate upou each of 
those apphcations, 1 tbtnk that' the Government would get better adVJC8 than It can cOlllmsnd at preoent. 
My idea 18 th .. t tIus board should be an elected 'board, that each of the existing colleges (yon conld eastly 
choose the colleges and mUverBlt.es) should appomt one member at such a bOM'd as that; )lnt however the 
choice was made, if there were Bometlung 11ke 1> ~epresent~tive board of !IClentiflc men to advise the depart.,. 
ment, even If theu" recotnmendatlOIJll were not aeceSS&n!y acted upon, but that they were 8lmpl" a reportmg 
body, I thmk that the Government would be better able to dem.de OR IlUCh sobjecto than they ellD now do, 

Qu.1669. 

Qu.7704. 

QUo 11,973. 

an~,t~ thrr,d~on.s ~~~ve gre~ter !\"tlsfact>op:' , ' • 
• I, It .d, '~'Ji;; 1 .")1,..1 ' ~ 1, "', .. '"jl IjJ 

~ '" • J i Jl j,. , ( ,. t 

, '. • 
" I do not know how othe1'W18e the Government is to decide who i8 really tbe best man, We cannot have 

competitIve examInations for professorshlPS, I thlllk, and the'systeuJ of iResponelble teBtlmonial. !\as come to be 
in a monstrous state: A man really prepares a blue book i eve., man oqe ~ ever spoken to ...... for a 
~timoru~ lmd Ton,get a, w~!,J, ~br"'7 oqhose tostImo~ ~ ,. ~,. , , 

I l'rofessOl,' M~rtin Duncan poip.ts put aD. important way j~ which the Counciloould be 
utili~ed:" , I I j I .. '" II I « j 1 j .... .! J" " 

"W,th'reference to .any endo~t' tlU.! .mght 'be gm;.te<i. by 'the Ga;ernment, haVII y~ I'ormed any ids. ;;. 
to the control under wInch the adminietmtlon of such endowment sboold be pIaeed l-TbBt ia a matter wlucb 
I bave thought over, and 1: see that II might lead to great dt1iicultles. The Government might W1R to 
nominate a Professor of Kmg's College, and wch a professor mIght be objectioDllbIe to tile Coaood of KIng'_ 
College, and I tlunk it would be more satisfactory to !IClentt1ic men ,f all those appoIDRDente were plaeod 
under the care of 8 hoard of !IClentt1ic moo of P081tion, and who would be resporunble to the Government 
for thell' nommatlons, and for the dntIes of the professors beIng well carried out. There would be no AlliIi. 
I!Oity III obtaInmg euch a board,' becauee tile presidento ana officers of the learned societJea, w1Jj~ have 
obartsnI, _uld make .. illl1Ilciently good boa:rd, and a board beyond doubt 88 reglll'ds their !IClentt1ie acquire
ments IOlld theIr desIre to nphold SCIence. To leave the matter entirely in the hands of tile Goven1lll6ld 
would, perhaps, not lead to v8rJ satlsfaetory ~te." 

I h \ It _, ( .. 

Mr. Spottiswoode considers Colonel Strange's suggestion the most complete and perfect 
that has yet been made, and states that he bas .. always looked upon it 88 &II arrangement 
to the carrying out of which all others sh~d be clirected; .. 'fit the ~e time. how-eft!'; 
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be considers. "'the proposal is' &' large one.'" , and 8uggests' I that .,,) it I might ,be 'wolth 
consideration whether' some, intermediate~ scheme, £011 earlieJ!"l\.ctidnl 'should, be 'pro., 
posed."} , "HI' 

Hi& opinion on 'the AppoiJltment 'of the Members is'''thu; e'xp:re~sea , ' 
• "If any cOuncil (without afpresent gomg' mto' 'Its coitstituti~) were' appolnied,'in"whose' hands do you. 
think ~t appomtment should be l!!aced?~I tInnI\. it ,clearl, sho~~ b~, 11,\ ,the, Jt,"I!4~ of ,fh~ ¥'\I!."'ier WIth. Qu.11,974. 
whom It would be In dJ.rect r~latlon. I ' J 1" '~J! I. I, I '" ~ 'I" l.' "f " 'r< 'I~ ! • r~ 

"You would leave the chOICe absolutsly to hun, ana no' maJte the appomtnients'm..ny respect ex-officw', Qu.11,976. 
-There mIght very well be certain ex-l!fficw members, such, for instance, IlS the Astronomer &;ylll for 
the time bemg, the PreBldent of the Royal SocIety for the ttme. bemg, and perhaps others!' , , " " 

.. '!'he greatest Importance would attach to the first constttutlOn oithe councIl ?-Certamly." , Qu. 12,013. 
"How would you advIse the mmister to proceed m order to act WlSelym that appointment ?-I s1\ould suppose Qu. 12,014-

tho.t he would obtom adVlce from the leadmg men' of sCIence of ~he day .. and' 'WIth theIr adVlce It would not be' 
difficult to form, at all events, the elements of such a counCIl, although he'lDlght not be able at once to com--
plete a very fully orgalllZed body, If those firflt appointments' were' made, 'he would have the fnll' advantage 
of the advice of those members lD<JOmpletlllg the entire list." ,'" . " " " " ' 

, , .. If such a consultat.ve council were IIppolllted, you would probably"C1int'emplsui th"f it would De 'mawr' Qu. 12,038. 
compoBed of personS DOW to be found on the council of the Royal Soc.ety. or 'on the' C011lM1ttee of'recom-
mendatIons of the Bntish AssociatIon ?-Yes,1 should imsgme that it would be IDBlnlj composed o:l'Fellows of 
theRoyalSoolety." 11 1\ )-'1 t If I t 11" I "'I II !t, I ) I 

.. How would .t work If there were some arrangement by which !the Council of the Roya!I SbCiety' shoDId' Qu. 12,039. 
propose a certom number, two or three persons out of whom the Government lDlght select one on any 
vacancy ?_}: aee no objectIon whatever to that proposal~'" ' f' 'I'" :,.), J' , \ , , 

.' That w01lld ,seoure, as II general 1'l1!e.,tlle appomtment ail persoUll of' j;he Jrlghest'Sclentme .qua.hfieatimlSl Qu. 12,040 
0'lthecouncIli-~~lpt"!:ould." ',j r' , ;j jJ ',j '" ,.' ' ,i • 

Sir Henry Rawlinson thinks that the O'ouncn C shottld' lie 'rberely.L'con'suItat'tvl ' tIe' 
regards the nomination of II Permanent Council of Science as 'the,lla.tural, rc:medy for·the Qu.12,662. 

"spasmodic" action ~n th~, part pf th~ ~overn~,~nt .. ,!-nd a4ds,: " . 
" It appeare to me that the cInei' and most important poI'nt in:. this mlltts. hllS'refetence to the "ppoIl1tinenV Qu. 12,652. 

of "Council, ... ther than tu the nommation' o~ a Mlmster. \ I ,think WIth 'lid Consu!totIve Council or .Sclene .... 
there would be a correspondIng umformlty of &Own." - - • " • • "I, I, J" 

.. In the CouncIl of IndIa we ~ve no J\>ower of mit.atlon. I The initlattve rests mth the MlIl1l!ter, or, pro.ctl- Qu. 12,562. 
cally. mth the executive officerS, &oting. I /:nay eay, on'the mspU'ation of'~ Minister; .. n& thi> tneaSures are 
only brought before the CouncIl, lD a subsequent stage, for the .. ,.pprovaI or dlsapproval.'l, I' 'I , ' 

We have already quoted t1/.e Evidence of tbis",Wltness 'as tq, th~) d,ifficulties whic~ ,the 
Government Departments, and more especlally, the In~n Counc.U, meet with for want of 
authoritative Scientific Advice. In answer <t? question 12,564, he goes on to Isay ~ 

t' ( , J), J j f, 

.... :r may mentIon to the Comnnstnoll\ iOl reference to thiil subject, that the deSirability of 8ucll a'<councd III Qu III 564 
constantly bronght to my observation' through MlOther channel, namely, through my duties 'lD thi> CounCIl of • • • 
India, where we perpetually havB' references before us, whIch' we 111'9 l'e8!ly unable 1:0 deal WIth. These 
references rscall most funllbJy til USj and very frequently. the neceSSIty tim the"existence of such a couned as I 
have proposed.'~ .. • .. ". ,I: " , , 

" Should you apprehend that a mmister would dnd it " ~erl .wn~ult task' ~ ~o~~t;tuie a counclJ. m su~h a Qu.] :!,J!l7. 
manner as to command the confidence both of the- pubbc and of sc.enttfic persona ?--No, ]) should'think not, 
I should think &=ster, WIth the latitude of selectIOn wblch he would have in 81 country lIke tins, would have 
no dlftlculty in brmging together a counel! of 10 or 15 gentlemen whose qua.hficat.ons and reputation would 
command the respect of the worJ<\ and whose ol?lnion, would fortuy hun ,lD hIS decisions, and be of great 
~tloDal benefit.u 1 j J I I 1 " f 

Gell:eral Strachey ~as give!" ' us some important Evidetice as' tq t,he Appointment"alld 
Functions of a CounCll of SCience: . 

• r , ' yl J It 

.. The persons who are employed' in the public admlDistrst.on are certainly !IS .. clnss not amongst those Qu. 11,879. 
who have an~ des8l'Vllll!: the name of sclenttfic education; therefore, fo .. 'II. long _II to foom". It is' not 
tu be expected that the members of the Government, or thm chIef subordmates, WIll have any such general 
knowle~ of SCIence ... would enable them at all eat.sfactonly to deal w.lh the sClenttfic questions wblc~ 
come before them. Therefore, I conclude that it III absulutely essent.al for the Government, under auy 
circumstances, to get adVIce from outside; and then comes the questIon as to how this adVIce I. to be' gol.. 
If there III no recognised and regularly organIsed body whose busmess it is to gtve advice to the Government 
on such subjects, then the ouly tbmg that " mimstsr can do IS to get his mformatJ.on from unrecog1l1lled. 
and irrespons.ble authonties, persons whose opinions, perhaps. may be very valnable, but still per8OI\I' of 
whom the pubho nover can have any cogruzance; and pnvste advice given III that way seems to me given in 
the worst pOSSIble form. If; then, tho.t form of adVlC6 Is. bad, ho1't can you obtain adVIce of proper intrm •• c 
value on the multU&noUB subjects on wblch it is certaIQ to be needed by an admtnlstmtion realJy stnVlng 
to advance sCIence to the utmost, and how can you secure Its bemg g.ven under .. eufficlllnt sense of respons. 
ibllity, and in such .. way as to carry the greatest weight poSSIble to the lDlnd bf the 11l1J1lSter ... ho is expected 
to act upon .t? And here I would repeat that any specific propOlllll to give elfect to snch' an idea mnst be 
made to fit into the general form ot the admuustratton; and 1, therefore, coll81der that the best course would 
be to adopt the propOlllll that has been made by many persons, ',that' there shall lie &ome sort of councll 
conatitl1ted to adV1ll8 the respQIl81b1e Government department 118 to lIB pro<:eedmgeln ~onnec\lon WIth aclence .... 

E2 
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This Witness objects to the proposal that the Cuuncilsbould be elected by. or selected 
maio1y from Scientific Bodies, or Educational Establishments, and considers that-

.. The only W8Y to lead 8 Government in the proper course which they should pursne in relation to science 
is, to give them ad.."..,rs whom they have agreed to acoept, and whom they ....... therefore, forced to adrwt 81 
trustworthy and salJsfactory gmdes. The only _y In wh.ch that BOrt of reia1aon between them can be ests\). 
hshed, I think, is to pnt a spoodle respons.b.bty upon the Government to nominate. I think, too, that there 
wonld be, under such an lIo1Tangement, an action oC a sim.lar character In the other direebon, and that a person' 
who was specdlcally nODllnated by the Government to »arCorm those particular duties would have a much 
.meter respons.bility put npon h11n, BO to act and so to edVlSe the Governmentas to produce .atisfactory results, 
than if he were merely developed, 80 to speak, by the operat.on of BOme external body." 

.. I thmk thai; 10 order to put propos.tions in a practical form and in an acceptable form b.dore the minister, 
it is deBlr&ble tbat. there should be person. in the ad"'SlDg body who have .. certain amount of adm1O .. trattve 
experience. .Also, I thmk' that, as soClety is constituted now, there should be 10 .t persons ot what it 
commouly called supenor /IOciai pos.tion, such PerllOns having certalD advantages in gettmg _ to the 
IIillUster, and 10 gD.dtng pubbc op'Dlon, which others have nol. What should be a.med at, m ~orl, Itt a 
practically useful body rather than an emmently theoretlCal smentdic body; and I should say that a body not 
d.ffenng materlally froI\l tbJa present Comm'l!8lon has the sort of const.tution WhlCh would secure the best 
exerClse of the m1Iuence which I conCl8ive that th.s advising body should exerClse. I thtnk that all tb"t 
would be neCl88Sary to enable it to do all that could pOSSIbly be required of.t, would be to enlmB' it with, 
sDltsble power, where the oCC&lllon reqwred, for makmg specdlc references, or for callmg lOto its councils 
per80ns specially qnaldied to adV188 1t, who were not permanently llpon tbe ComRllSSion. 1 think that an 
arrangement of that Bort couli\ he 4JI,rrled qut ""thllut any parttoular c4fIiculty." 

He thinks that the body should not be' very numerous, suggesting nine as a sufficient 
:number; 'on the ground that the larger the body the more dIvided is the senseof respon
Slbility. and also on the ground that under certain circumstances the larger the body the 
less is the weigh~ ,tha~ i~ ,attache~ W ~ts ppimqn., " 

He would give considerable Initiative Powers to the Council : 
f • • 

.. Wonld you propose that this council &bauld iDltiate proposals 'itself, ... "ell ... consider subjects on which 
.ts adV1ce was asked 1-Yes, I think 80. I th.nk!that the greatest freedom of _on shGuld be gIven to the 
Connctl; that It should be 10 a pOBlt.on to make any repr_ntat.on that .t thought de,n",ble to the mini.ter 
on tbe suluect of science." • • • • 

He disapproves of, the suggestion that the Council of the ~oyal Society should 
perform the Functions of a COUDcIl of Science: . 

" Would BUch a body as YOI1 are propoBmg supersede the Government Grant Committes ,-Yes, 
cemmly; and 1 would take the opportunity of Ba)'lng that it is a qnestion that i. open, and wh.ch 
li belleve . has been dlSC1lllI!ed;" 'Whether the Conncd, for instance, of the Royal Society, "With or 
w.thout any .,ad.tlOD, might 'Dot be made to perform S8t.sfactonly some or all 01 the functlons wh.oh 
It has been suggested should devolve npon thJa ComlDlsSlon. But I th10k not. And the prmc.pai 
reason that I have fot thmkmg that such « body as tho> Conncil .or the Royal ,Boc.ety is not eoitBble 
for the purpose is, that .t cannot have that speedic respons.bility pot upon .t wh.ch shonld be- put 
upon a body such as I have spoken of, and that It is got together for totally different purposes and 
objects. The counctl of the Royal SoClety has tel' mapage the busmess of the Boyal Soc.ety, and it not at 
nil selected to adVl88 the Government on matters CODDected w .. th the advancement of ecience, or the 
spphcat.on of SCience in the operattons of the pnbhc departments." 

" And .one-half of theu: n~ber is cl.anged every ;rear ?-Yes!' , 

" 'You could not make the' miftister responsible for the actioo of the council of the Royal Society, or of its 
commIttee ?-Not at a1LJJ 

\ 

" Because the nommation of the counctl and of the comm.ttee IJI by a body of const.tuent. over whom 
the mlDl8Ler has no control ?-Quite 80, the mlD.eter would have a pertest nght to repnd.ate any scheme 
whIch they put forward, or any adVice they gave; I mean that he would be JustIfied 10 dolng so on ~he groond 
thM he was not respons.ble for the,. selection." • • • • ' , 

He is in favour of the advice of the CouDcil peing made »ublic, as a rule, but subject 
to the discretion of the Minister. " , 

" There would be cases, for instance, in which the mmister might ask a qnestion as to the reWive 
qDAbfiCBt.!ons of two 8Clentdlc men for BOme post, and tbe comm\sswners would g.ve an opinion, aod their 
reasons for thllt op.won. but it would not be nght that the grounds on WhlCh they formed " .bould he 
made pnbhc; still, as a rule, the more complete the responsib.hty put upon everybody CODDected w.th the 
COmDllSBwn for the oplDlon that he gave on an"! subject that came before' it, the better would it be.~ 

With regard to the Financial Duties of such a CounCJ1, he would wish it to prepare 
stimate& with reference to any eltpenditure they might propose. 
.. They .hould pblCe any proposals that they had to make in "definite form before the mmi.ter, but I 

would not hand over any lump sum to them &8 is done now in the case of the Royal Soc.ety. I nnderatsud 
that the Treasury ga.ve a tho ....... d pounds a year to the RoyB\ Somety, to spend in their own way on eoaenldle 
obJoote. I thmk myself that tlus 1IJll!.em is essentially V'Clons, to make a homely comparlBOD, It '" .. though 
I destred to absolve myself from aU respoJlSlbihty in connection Wlth tbe sn/fenpg and poorer claoo ut the 
community, by giving the first beggar I met oixpence. The Chancellor of the EIeheqQer hands over _ 



ON SOlF..NTIFIO ll'rSTBUOTION, ETO., 37 

thousand poonda to th& Royal SOCIety, and thinka th&t he haa done: al\ that is necessary for the promOtIon of 
SCIence." 

He does not plopose that the Council should supersede the Scieutific Branch of 
any Public Department; but is of opinion that a CouncIl would strengthen the hands 
of the responsible Chiefs of buch Departments: , ' 

.. I tlunk that the Ides of placmg such matt&rs as the constro~'f,ion of ships for the Navy, or the form Qu. !l,890. 
of gons, or of sm..n arms, or of proJectiles, and so forth, upon a body of thIS sort 's altogether & m1l!take; 
that IS not & function that should be put upon such a body; It is.not really what is wanted ,Tho departlnents 
of the Government that have to carry out those particular dutIes are responsIble for poSSesSlDg the necessary 
knowledge, for lDstance, the departlnent that bwlds sblp. has WIthIn Its own body ..n the necessary meWlo of 
BCqUlrlDg the information requlslt& for demgDlug proper shIps and for buddmg pniper shIps, or, at all events, 
if It hIlS not, it ought to have; and if there is R defect 10 the organIZatIOn of those bodIes, they ought to 
remedy the defect themselves; ther ought to lDtroduce amongst their officers proper people" 

•• There IS not the sllght&st r .... on to doubt that the responSIble officars in the Controller's Department knew Qu. 1I,89\). 
perfectly well that the .. Capt&lD" was not .. safe shIp, but their oplDlon was overrroden, and If Adm1l'lu • 
RoblDson and Mr. Reed had had a body of thIS sort to Iefer ~, If they could have ch..nenged the Adnuralty 
board to take a smenMc oplOlon from thIS body as to whether thexr VIews were nght or wrong, gre .. t good 
would have result&d!' * • • • 

As regards the special use of the Council in reference to the Administrlltion of India, 
the evidence of this Witness is 80 full and sO' important that we must refer to it m 
extenso ,at pages 213 and 214, Vol: II. of Evidence. 

Captain Galton would desire to ~see 81 Council whose dutieS' should be principally 
admmistl ative. ' " , ' ' 

" I should not advocat& the fonnatlon of such: a cOuncil unless that council could be given dutIes other Qu. 12 980. 
than those of a consultatIve nature. I do not believe ID mere eonsultstlve counCJIs. If a councIl, is to b" ' 
appo1Oted, it most be a counCIl for some other objects, and I thmk there IS qUlte suffiCIent reason for the 
appo1Otment of a scientdic councll or comDllssion, or whatever YOll like to call It, for certsm other purposes, 
and that when It was conshtuted for those other' purposes, whICh are practIcally administratIve purpobes, 
the counclllDlght be advautageously consult&d upon other subjects by the Government." 

" You have llomted out that there are a very COnSIderable nnmber of 1iJSt.tutaons connected WIth SCIence Qu. 12,984. 
which are suppOrted by the 8tst& ; do you cODBlder that there IS suffic.ent system 10 the present arrangements i! 
-I thlDk that the inst.tutions which arll ma1Ota1Oed by the State for sClentmc purposes are Dl&Il\tsmed 
upon no pnnClple whatever WIth regard to thexr adlDlDIstratlOn. You have got tbe Bnt.sh Museum under 
Trustees, you have got Sonth KensmgtoD uuder the President of the Councxl, you have Kew under the 
Office of Works, yon have the Bot&ruc Gardens at Edinburgh, 1 thInk, under the Queen's Remembrancer, 
You have the Observatory &t Ed10bnrgh as part of the Un.verslty of, EdlDburgh, and you have the Obser-
vatory at GreenWIch under the Adnnralty, bemdes several others. You. have every pOSSIble vanety of june-
diction, and, conseqnently, It seems to me that you have a great wast& of, power; there IS the School of 
CheDllstry, Bnd the School of M1Oes, and the Moseum at EdlDbnrgh, a.Il under South Kens1Ogton Museum, 
and the MetsorologlCal Departlnent, which is partly under the Royal SOCiety and partly under the Board' 
of Trade. There IS no posslb.hty of gettmg any COlTelatlon between those drlferent SCIentIfic bodI<la, and' 
if yon are 1.0 get proper UDlty of adm1O.stratlon you must bnng them ..n under one head, or to one focus. 
I should recommend placing theID a.Il under a SCIentIfic commisSIon or councxI, and I shonld' place that' 
oounClI probably under the PrIvy Conncxl ; but I should make it a body for admmlstenng ..n questlOnlr 
connect&d With ..n the SCIentific 1Ostatutionf, or a.Il grants made by the. Government for sClentdl. purposes 10 

the country, and I should g.ve to thIS COunCll the same status, WIth regard to Its adDllDlstrstIon, or very mucb. 
the same, that the IndIWI Council have." - • • • The parhamentary head of the Departlnent, If he 
drlfered from them ID op,nlon as to their recommendations upon the sCIentific questions connected With those 
instItutIons, or Wly other that DlIght be founded, should record hIS drlferences of oplOlon in a m1Oute." • • .. 

'. Have you eons1dered what would be the best mode of const1tuting such .. eouned 1-1 should keep .t Qa. 12,988. 
to as hDllted a Dumber as would represent suffiCIently the dIfferent branches of !!CIence. I do not th10k 
that you could posmbly have a amaller number than five or SIX. 1 thlDk they would want a secretary WId 
of course, they would have to meet tolerably frequently for the admlDistrstion of these mattters." ' - , 

The C?uncil •. in his opinion, should be nominated by the Minister of the Department, Qu. 12989. 
or the Prime MIDIster. _ ' ' 

He further (:onsiders thdt nIl questions as to grants of public money for purposes con- Qu. 13,000. 
nected with SCience should be referred to the CounCil, instead ofbelDg granted or refused 
.. hap-hazard." 

Dr. SieD1ell~ would. "assemble the Heads of Departments at frequent intervals for thll Qu.11,796. 
Ie discussion of general questions, and would propose to add to their number such 
" men as the President of the Royal Society, the President of the Institution of Civil 
" Engineers, and at least one Representative of the two great Universities. This Board 
.. would decide general questions appe\ taining to the Advancement of Science." 

He would regard the opportunities of meeting together, thus given to Her.d~ of Qu. 11,857. 
Departments, as one of the great advantages of such a Council. 
'I E 3 
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He thinkS' that the number 1)( the Couneil should be Bbout 20. 'Bod that the greater part 
of its members, being Hea.d.s of Departments, should not receive payment as members 
of the Council.' 'J'he rour additional members whom he proposes, he considers would 
probably decline remunerstiOll., " " , , , " " " 
• The Funchons. pf the Council of Science. with regard to Research, would. according 
to this Wjtness, ~!,I ve~y limited: 

" W oulll it be desirable, In your opinion, that tIus ConncD, or any scientifio Government departJnen~' ahduld 
undertake eXperIVlentl\! msearch,P-Ilhwk not; my ImpreB810U ;8 that SC18utl1lc research lIhould be loft .. 
free and open 88 pOS81bIe., If gentlemen were specially instructed to make experimental research they would 
be, I coD.uIer, 1O. 80mewhat ~ pOSItIon. :I.·hey would be morally oblIged to produce resulta in order to 
8"tIsfy the publIc nund that they were do1Og theIr duty, and SCIence or SCIentIfic research cannot be m_ure~ 
by 8UCh, .. 8tandard of results. I conBlder that • mao lIhould always hav~ 80me absolute duty to perform, 
some drudgery work, wi11ch aught be made &8 light &8 p08Slble; but my impression is that h. would not be 
10 .satIsfactory pOBltlOn, either to himself or as regards the pubho, if dIscovery were Ius only duty." 

Qu. 11,846. .. Your opinIOn was that the Government should not Ihrect Bcienti1lc research, but I th1l1k I understood 
yon to say that It Was desirable ~t they should dIrect m'luines to be made 10 reference to mbJecte of dil'eet 
natIonal Importance ?-Yes." " 

Qu. 11,847. .. And those you think shoutel be carried out chielly by eomlili88iot18 in eacb case appointed for tbe pnrpose P 
-Yes, bytlllmDll88lons appomted for the purpose. I t1unk that there should alway. be 8 Ihraet practioal 
object m Vlew.~ I I 

Qu. 1l.RSl. " If those id~ulrie8 were' dIreeted by' 8 Governmedt ronncfl 'or the nature of the one wMch you have 
sketched, do you think that <they' wonld be 'tilore likely to be successful than If they Were lleft to make tbeil" 
investIgatIons in • more mdependent way 1-1 thmk ,I would 88' much 88 ,possible leave mveetigattons In the 
hands of mdiVlduais. I would make Inqwries through comnuttees or comnusaions, because they have the' 
means at .thO,Ir,titsPllBIIl fm; coll~ gJillrmatl/lll wlwlh pnv~"lOdlVld_ ""ve nut," ) 

\lu.11,858. There should be a Ministry of Science and Education, which would constItute Illl im~ 
Q~ 1l,~60, ,portant, Department ,of itself, the Millistell being the Head i>fthe CoWlciL ",Ther~ are 

'" Political Men of highly tultivated 'minds, ur even w.ith a great knowledge of Scien~, 
"f who would' be q,uite ~pable of taking ~uch 1'1.' position." , 'n I' 

Qu n,93l!. Mr:' Anderson appearS not to b~ ,thoroughly convincell of the advantage ot a COUncll~ 
Qu.11,939. He thinks there is at present 'more ,sound Scientific, Knowledge in the GovernmeD~ 

Departments -and at the dlsposalof,the Government, than is geaerally. supposed. but that 
if 'a Council should be'appointed, a. &maR number"would be better than a large one.' ,I H. 
considers that lIeven would be sufficient, 'Il.nd 'admits that without the assistance of aome 

Qu. 11,941. SUch Cgul,lcU' 38, .'Ibis, he. see, no ',' symptom /lot th~ present, time," qf the ,Govetllmellt 
causing such mquiries to be made a8 he thinks desirable,. "" ' , ,', I 

Professor' Jell,ett thinks that e.ery science should be represented on the Council", ,,', 
Qu. 12,812. t, Supposiug the~e were no 'pereo"; P; the _cU ~h'; 'Was' 'quahlied 'to judge; for' example; snppOBIDg thi! 

SUbject wer". medIee.l mbJeet, and TQu Dad no mechcal man upon yonr'connut,. I thInk that when yQn came 
to dIscU88 the report yon would lind yourself in 80me drlIiculty; , Y '1~ would pe al\Doat enttrely at the mere! 
ofthelITeapon"blemdlVIdual,ontBldewhohadgiventheadvu:e.' , "," ';' 

Qu.12,81S. "Of course I could not carry ~n the subdlVlBlOD. tQ any very great length. For example, take the 9ubJeCi 
thet I run myse1f, most, IlOnv"rsant 'I;Vlth, applIed, :mathematICI\- I do ,not woot to have a r6J?""!"n.,te.ti:';~ Of 
ooou./acs"m;a~reseDt,s4~!l O',Op~C8;ipne rep'i~ute.~,v~ ,!fap,ph~,~theII1J'tIC8 W?u;Id do.", , , 'r. "," 

Mr .. MIlne-Home 'WGuld have a ·loca}.t()oUDcil, fol' the, encouragement of. Researah ill 
Scotland. il I I I (fJ "It, { I \ I I ~ '1 II qw 'I, I'" 11 ,11 \, .HH'~: \- " II, 1 r> ' I 'f' I' .. , I 1'-< 111 IH , , 1 : 

Q 12449 "t ~d :~o~,k, ~o~~W .. t~e. f';'~bIIahment d a,~ ,IOU,. tor Sco~d ';'1 ... fm ScotIen~ 
u. , • 8Olely.u " H,""':'''''', J ,. I, ,I' ,'I, " ' , 

Qu. 12,451. .. I thInk that If t)1e board were formed in England, With sub-colllllljtteea in lreLind and Scotland, it miglit 
answer tbe purpose, bnt I do' not see how it IS p088lble that gentlemen in London, UIlCOD:rleeted With Scotland, 
can have that knowledge which is dll811"&ble Wlth regard to indiVljiuals applymg for grants. If there Were 1'10 
board of that kmd, the Londou board would'require to make inqrurt through indIVIduals ~eeted by themsel'l''I'k 
and who would not hav" the _ reaponBloilitt .:s ~ersons offiCIally .pponltec'l." ' " , I , 

AppendIX Mr. ,Justice Grove;,lWhd ,was unable, to attend ,before ~he Commission. has stated 
XVI.,' 'his opinion in an mteresting letter which we have given in our second 'Volume, Ap~di~ 
yoLlI.,p.71• XVI. He is "not very sanguine as to the working of .such a Council, but thiriks the 

experiment 'Worth trying,". " ':' ' ,> ' " • 

He fears that" a'large or hlghly paldpermanent Sdenti1ic Council- .. • would Jea.d. 
" to political intriguing for place; and not the best men of science but the ablest melt ot 
" the world ~~ul<l sq~d, " an,d,~~ ~. scientific ~~ ~o~ver. are not, as a body, suited 
for the work. "~" l',' " . " 

He looks' upon' Genel-lld . ~tracney's' proposal, i. a continuation of the present Com-
mission, permanent as a body but changed as to individuals." as the most hopeful. ' . 

He sees no reason" why the JIlembers should not be paid a reasonable salary fo;r 
.. their time and trouble, but would not put this too high, because, if' obtained, it 
.. would lea.d. to tbe politicsl-interest-making systelQ. .. 

The extracts which foll~w have mo;e e~pecial' ref~rence 'to the Funct.ion~ which, t~ 
various Witnesses propose the Council should fulfil. 
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Qu.12,986. 

Qn.12,1:i94. 

Qu.7438. 

Q1.7439. 

Qu. 13,O!H. 

Qu.lS,092. 

Qo.l1,798. 

Qu.U,799. 

BIGHTH RBPOlI.T 01' TIIB ROr.AI. OOID([SStON 

iouLe wluch would be capable of being produced io Parliament if u_y. or COUl'll8 the ... munan.tiou 
lor those BClentdic gentlemen who would ha .... to gi .... a conBlderable part of theu- tIme to tIll. oountl!, 
ought to be of " suffiCIent nature.» 

.. Would you place the management of all the Government inlItttUtlOIll! coun_d 'II'Ith scIence io the handa 
of tms connw 1-1 should place the admuustratlOn of It io the same way that tb. adnumatratlon oom .. 
to tbe cWFerent Government departments now. The officers in charge of the Bntish Musonm would report 
to those gentlemen on all expenwture of money, on changes, and other matters of that sort. All their 
estunates would come up through tins council, and all theU" expenditure would be .IIelloued through 'it, and 
any quesbons BrlBlng 10 their adnnnistratlon, for instance, changes recommended, or new regulations, would be 
Mmm14I.el'ed by t\us soientmc conncll, mete"d of belDg edmmistered by tbe IllparaLe beads of tbe departments 
who now edmuuster them." , 

Dr. A. W. Williamson: 
"Could you enumerate what you cOlU!ider would be the prineilw duties of tbis eouneil, supposmg It to 

be establIshed 1-1 should pnt the spoclllc duty upon tbem of preparlhg a eomplete ... port of tbe hatlonal 
resources a_lable for SClenttfic Ihstructlon and researcb, accordmg to tbe sense of the wort1 pubho wmoh I 
am Just now descnblJlg It, namely, those whIch are av"""ble for that purp"" .. and not for Ihe promollon of 
the prollt of IDw",duala; and thea that sucb ,. report should be re-ewted aunually, so th .. ~ One 8bould be 
able. by refernng to 11; to know what the funds of the :inStltutIOll ...... and wbat they are domg respecllvely. 1 
tbmk that Jt would be of Immense value that there should be one general lourel! of IDformatlon upon that 
point, &nd then I have uo doubt they w~uld be applIed to for many improvements, which wuuld be needed In 
'those !D6I1tutIOIll!; 'and they would have to IDvesllgale the questIon so brought before them or referred to 
them by the Secretary of State for that depm'tment. 18bould t.\uDk It lIkely that it nught be found dOBlmole 
to refer to thIS couned for adVIce 1D the ,selection of committees to Invesllgale practical matters; for Instance, 
<the IJIBtter of gunner" or other matters wmch 81'0 not matters of pure SClenc... and that they would he 
",ble to recommend the choiCe of SUItable persons for any work of that kmd ID whIch sclentlllc pnnciples would 
,have to be applIed to some practIcal purpose. In fact, the number of questions relating to scIence which oomo 
before the Gov..rnment now, dtrectly or mwrectiy, are, I suppose, consIderable; and from what I have been 
Bble 'to learn of late au that matter, 1 .hould thmk that a good many people must be lDCldentailvemployed, 
to the Ill<tent of a great part of tbetr tune, by glVlDg adVIce upon sucb matLers. ' • 

" Then you would not propose that tbe 'Government, If It wanled adVIce upon such subjects. sbould go to 
the counet! of sCIence 'In order to obtam It ?~I co_ve that the Government mIght WIth advantage go to 
th41 council of SCI,ence 10 order to lind the mwv,duals lftost competent to adVIse tbem npon sucb B p1'llCtlCBl 
pomt; but I tbnik that the Government ought not to expect adVIce on such matters from tbe oouncll itself. 
1 do not see bow tbe counCIl could !Delude mBtters of that sor£ w,th the really important questIon. of SCIence 
itself WIthout losing the .. homogenetty and nruty of actIon. That would 1Oc1ude aU human actayitl ulmus\, 
for sclenttfic priociples can be .. pphed, to all kmds of doiog.... . 

Dr. Roscoe: 
"The great duty of such a permanent bod ywould be to lay down some sort of system, lI(!CordJng to which 

Government .. d to scIence must be gIven, and to prevent (If poBBlble) the expenditure of DatIonai money. upon 
ill-conSIdered or one,slded schemes. Tile .... ulte of a systematac Government effort IS seen 10 the"""" of the 
German nDlverBltles, ID whIch, for oomparatlvely SlDaU amoonts of ""tIOna! expenw'ure, great results are 
obtruned, whilst, I feBr, that WIth us (for want of syst.em) the OPPOBlte conwtlon of tbmgs more nearly holds 
good." 

"You would not desire that it should consIst solely of men ofBCIence ~-No. certaluly no'. 1 am of 0plDlon 
that the presence of the lay element.s essential, hecBuse many questIons will oceUI wblch are not purely 

'scientmc, such as the neceBBlty for establl4hmg new colleges, or I\ldJng .",sllng ones, and on thOlll pc.mts the 
'oplD1ons of ezpenenced (perhapslooal) non-profes8loual men would ~ of the gresl.est value." 

Mr. De 10. Rue: 
" Supposing that there had beeu 81l0h a ConsultatIve Council as you propose, would it not have been 

advantageons to take their advIce Ilpon the expedIency of such a prooeedJug i-I thmk that it would be one 
of the functions of such a counclliolldoubtedly to adVIse the Government upon qnestloo8 of that nature [the 
purchase of the CoUege of ChemIStry by the Government], and WIth regard to all other ecieol1llc DlBtLers, 
grants of money, or the estabhsbtnent of fresh teacbtng estabhshments." 

.. Then one advantage \vonld be that ~e publIc would know on whose advice any such step had been taken 
by the Government ?-Ye." 

Dr. Siemens: 
" What do you consider would be' the principal dnties of luch a Council ~-To name COIIIllIi8alonen 

for speCIal inquiry, to dJscUSB generul1y the smounle of the grants to be I'Ten to learned 8OClet1es, 
and to adVISe the mlDlBtcr WIth regBrd to IDnovatIons proposed 10 Government departments. Tak ... 
for ex_W... an ioventlon of ordnance; tI such a quesllon, after a preiunlnary _natloll by tha 
department conccmecl, were bronght before the general bodY, It eould there be dlBClleBed for tbe gmdanee of 
the lbnister of Seienee; '10 ascel'llWl whether <R1Cb an lDDovadon wae based ,upon aonnd sclenl1llc pnDClplcs, 
.. nd what course of expenments should be pursued to lead to the best results. By referrmg It to the lImister, 
and having It dJsclU!8ed before such ... Councll, .. great deal of UDD""""""'7 expeodltore mtght often be saved 
wbere, tlU"ough the want of nfticnent information, tbe expenments are conducl.ed by the departmenta 10 a 
somewhat uoscienti1ic manner. Another duty of thB Council would be generally to chrect the publieatwn of 
the scienttfic mformataOlJ obtawed through the cbfferent departments." , 

," Do ron IlOnsider that it would be thB du/¥ 01 euch a Council to :inItiate propoes1s on I11JIttenI connected 
'lrith Seien",,> , or merel,. to give adVIce when asked for l-Only to gIve advice when asked for, but the 
departments should be held to commuUlcate WIth thB Minister all iJDportant questtons brought before them, 
who, WIth the adVIce "Of the CounCIl, would cbrect inquines to be 10stltuted 10 mllly ..... whoi'll the 
department would have Smpl y 'teJecMld file JI'"OPO"&l." 
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Mr. Reed: 
.. If .. department of the Government were contemplated as an advismg department only, 1 beheve It would Qu. 12,711. 

be an unprootlC&bility. But It has been suggested to tins CoIIllJll881on, 1 belIeve, or at any rate 1 have he.ard 
it suggested, that .. sclentmc department wght relIeve certa.m eXIstIng departments of the State of some of the 
dutIes in connectIon WIth sCIence and Dft. If that were so, If a department of the State had posltJ.ve executive 
dutIes to perform, and were to have th& promotIon of those mdependent mq1lll'le8 and the gIVIDg of adVIce 1\0 
other departments attached to It as .. branch of Its duty, and not as its prunary duty, I am disposed to thmk 
that such a department IDlght work exceedmgly well." 

"Do you thmk that, the other departments would be willing to defer to the opmfou'of thls"epecial< dei>tIrf;.. Qu. 12,'112. 
ment 1-1 should be &£rrud that they would be WlIImg to deie. a lIttle too often, and that the nsk of .uc~ a 
department would be lU a branch hke the AdmIralty, for mstance, refusmg to do some of the thmgs winch it 
now does, without llret refernng to tins independent department, and that I am maId would be an ob.tructJ.on 
to the executive officers of the Adml1"lllty ; and nnless the depru tment were exceedmgly well worked, It IDlght 
operate as .. dIsadvantage on the whole." , , , 

"I should prefer myself to see a mnch smaller con',lcil with a larger power of! refer'enee ~ ,Colonel Strange 
seems to contemplate.'~ 'j I 

.. By .. power ,~frefe~ence, you '!lean that of' obtaining ~vice outsIde fts~~ ?-Yes." ' 
, ,I" "i 

E:r;tracts .from the Evidence against the Appointment of a Council. 

Qu.12,716 

Qu.12,716 • 

W' e DOW proceed to give e:x;tracts from the Evidence of those Witnesses' who object, 
on VariOlls grounds, to the creation of a. Council. 

The late Professor Rankine objects to ,a Permanent Council. He is "afraid of abuses' Qu.9667. 
arisin~ if there were a permanent tribunal. ,1 am doubtful how it would work." But 
he tbmks that "if the Council of the British Association or the Council of the Roya1 QUo 9668. 
e< SocIety were selected, there would be as httle objection to those bodies as to any 
", body that can be thought of." , I 

Sir G. Airy thinks a paid ,Cons,ultative Co~ncil could, not do very much to assist 
the Government. ,,' ( , 

" There have been bowes of that kmd from tIme to tIme. The Board of LongItude was B very useful body Qu. 10,522. 
for a tIme, when tbe struggle was ruing about acceptlng the theory of gravItatIon and generally mtroduclDg 
it, .spemally mto the formatlon of lunar tables for the rud of nautIcal astronomy, and also the subjects con-
nected WIth it I and that> Board of LongItude nndoubtedly wd good serVIce for a tIme, but somehow or other 
it wed away; It became an obJecf! of contempt; there appealed nO' reason fur keepmg It up at any expense 
and It was "bohshed, and nobody seemed to regret it. Then the Adnuralty h ad an lDStJ.tutIon of three 
sClentlftc advisers, but I belIeve the sClentlftc advisers perIShed lU nearly the same way after a tIme ; and 1 think 
that so far as the experience of tho8& bod.es has gone It supports the idea that It will be better for the 
Government, when occasIon reqUIres It, to get the, best adVICE>' that It can." 

He considers that the Councill of the Royal Society wou1d be (' the best body QuAO 644-
to which the Government could have recourse lD any matterS of that kind." ' 

Professor Owen is' in favour of a Mintster of Science, with a permanent Und~r~ 
Secretary and Administrative Staff; but adds,-

" WIth regard to the Consultative Council, several objectIons occurred to me in coDSldering that matter. The Qu. 11,637. 
consultatIve council would, no doubt, be formed WIth tbe full concurrenoe, and m complete harmony WIth the 
vi(>'\\19 of the Permanent Under-Secretary. You may talt", itl either way I a consultatIve conncil, If It were 
estnbhshed, would hardly get on WIth its 'Work, unless It fuund a permanen1> officer 10 harmony WIth Its VIeWs. 
A",oummg the Permanent Under-Seoretary WIth a consultatlvecouuClI estabhshed, what would be the probability 
of the Mm.ster going beyond such moohinery in referencA to any mfonnatIon or adVIce winch he might 
reqUIre Wltb regard to my movement Or change in referenoe to science?' I doubt very much whether he would 
go outside or beyond tbat body fur adVIoe and mformatlon, Aind what do you lind ? You lind, for example, 
m reference to my own espeCIal SCIence, one Naturahst on the recommended Conned. Now there are, and 1 
suppose ther. always will be, three or 'more naturahsts who IDlght each severally thInk tbat they were entItled 
to a seat and I/o word on that Colmed. Yon would lind two naturahsts, at least, who are respecf:lvely at the 
head of some pnbbo Natl1ral HlStory Establislnnent; one might have B 11189 toward zoology, anotber toward 
botany, a tbIrd, perhaps, toward geology. Supposing .. qnestIon were to' come before the SOlence Mml8ter 
WIth regard to the &88lgnment of Government collectloDIJ of Natural HIstory made m Government Voyages, 
where would the determmatlon be ?-In all probability WIth that naturailSt who was a member of the 
consultative council, and such pos.tIon would gIve him, m my humble opmion, an undue adv~tege." •• • • 

" Supposm~ that a BlDgle n&turahst were a member of th&t conncd, the question would be whether, in a Qu 
case of thIS kind, he would deal qUIte lmpartlslIy between Mr, ,. • • • • and Mr. _ • • .., • 11,638. 
nnd so WIth regard to any other analogous case ; it 18 always nncertain how far social telatlons of fnendship, 
and intimacy, and 80 on, IDlght not have theIr elfect in such a questIon." 

He does not approve of the presen~ state of things, but he thinks that a Minister and Qu. 11,661. 
i). permanent Secretary, who cou1d obtain Advice wben thought necessary, wou1d be a 
better remedy tban a consultative Council. He adds, "I think that a body, representing 
" a consultative Council. would do its duty much better if selected by the Minister of Qu. 11 66a. 
" Science, or the Minister of State for Science, for the special question before him," and • 
also suggests :-

.. There would be the power of applymg to the conncds of the dItferent scientlftc societies, tbe conned of Qu. 11,659. 
the LlDrumn Society for one, the couned of the GeologIcal Samety for another, and the cOnncil of the Zoolo-
gIcal SOClety for a tInrd elass of questIons. m naturallnstory, to say nothmg of the eonned of the motlrer of 
all our 1e81'Ded SOCIetIes, VIL, the Royal SOCIety; in these we have already B guarantee &gIUD8t any dIctaIorsinp 
or arbltr8l'Y d8ClSlon. u 
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Qd.13,ll14. 

QUo 13,S15. 

Qu.13,517. 

Qu.18,619 • 

Qa. 13,»21. 

Qu.13,522. 

Qu.13,54O. 

, Qu. 13,541, 

EIGHTH BE1>Oll1.' or 'rHlI: BOYAL COllWtsSlON 

The Earl of Derby would like to be more satisfied as to the reality of the grievan('e: 
.. I do lIot, as at present ad'rised, see what the difficulty is of obtaining the best acientrlio assistance wheo 

any Government department chooses to call for it. .As a m .. tter of f80t the lIames 01 the moot emlnlWlt men m 
eY«r:y depoortmeot of science are perfectly well known, B1Id they h"ve always, as far os I un "-re, been Tl!ry 
credItably ready to giTl! their D8Sl8tImce when it has been asked for; and I .honld be mcUned to thmk that if 
there are ease. where 8 Government department hos 1I0t had the benefit of that _ .. labee, it has l'atber been 
beesnse it was not asked. for ill tone thBll becanse there was BIly dilBenlty ill obtalnmg ~t. N ' 

His Lordship als"o IS "very sceptical either as to the necessitYi or u to the utility, or 
II' as to the successful 'Working of such a Council:' 

., One objection to it i. that Jf matters for wluch the head of a department is responsible are to be 
ref'erred to the caunell, and if npon those matters tbe oeunCII is to pronounce BIl authorItative opmion, you 
will. very matenslly lessen the re.potl8lbility of the one person who ought to be respoDSlble to Parliament. 
I may take BIl m_: I have seen It atated m DOme of the endence which hos been given before !.be Com
miaslOn that if the Admiralty baa had proper advice as to the oenBtructIon of slups, a great disaster which .. 
fresh in all our memOrIes would not have occurred. It seems to me impossible to auppose that you 'Would ~t 
anT competent person to advise the Admiralty in the matter of shipbwldmg if he were to be under two mlllltero, 
that is to say, If lue plans were to go, on the one hand, to a smentrlic oeuncil to be approved hy them. they 
havmg nothmg to do WIth the lineatIon of expense, 1Imd, on the other hand, to go t<> the head of that department 
and to Parhament to be approved agam by those two partI ... they havmg nothmg to do WIth the science of 
the mater, but looking prmclpally t<> the expense. I thntk that that would entIrely destroy the responsibility 
of the executive officer, and wonld destroy that mdependence winch he ought te have In the performaace or 
his functions. If you>'WIIIlt 8cientUio advice !Ul" matter pf that kmd I would phlee it 10 the departmdnt IIRtber 
than outsIde, or, which .. practIcally the same thmg, I would ref8\' the speCific queatlon upon wlueh the opinIon 
ia wanted to one or more of those persons who could bring the highest SClentrlio authOrIty and ability to bear 
upon it. It strikes me further that if you are to have a oeunCiI inclnding an the de~ents 0' science, Bnd if 
that counCIl ia to pronounce its OPlJllon collectively npoa all matters snbmited to II, yoo will III fact have 
~very questIon deCIded by a great maJonty of persons who, however eminent In their OW~ department of 
SCience, know very httle of the partienlsr matter in questIon." • 

In reply to the suggestion thai '" One function '[of the Council] would p~bably be. 
" to advise the State as to the application of money for the J¥gher teaching ot IJcience and 
C1 forl~J(:ientifi.c research, and also to advise the Government' with respect to any aJ'plica-, 
" tions that may come before it' for Irl'ants of money connected with science. Lord 
Derby thinks that .. is a matter, which falls strictly within the province of the Minister of 
Education;" and although he is quite aware of the fact that" if one man is selected as 
.. the'general adviser of some particular department of the Government upon a matter 
" of science, it is not improbable that there may be some jealousy in the minds of certain 
.. o,ther people who thinK that they could give quite as good advice, orlossibly better t, 
it seems to him that "unless the proposed Council, is to be unlimite in number, pre. 
" cisely the same difficulty will arise under that system. There wul be a large number of 
" persons outside it who will think that they. have a better claim to be in it than those 
" who' actually are there; and precisely the same feelinlf of jealousy would then exist, 
" and would produce the same amount 01' inconv~nience. , . 

In reply to quo 13,52t, he' adds,' ,I you may be quite sure that any Minister who 
" wants an opinion upon a scientific matter' will try and get the very best opinion that 
" he can. He has no possible interest in doing otherwise; on the contrary, he has the 
" greates~ possible interest in doing that. And, on the whole, I think that a man in that 
" position. with what I may call an ,unlimited, command of assistance and advice, is quite 
" as likely Ito make a good selection as anyone else could do for him." , 

He does not admit the analogy of the Indian Council, and as regards the argument 
from the alleged uncertainty of Government action iii respect to Science, more especially 
as to Grants of Money" he thinks this arises chiefly from confliderations depending 
upon the state of the Revenue in each year, and expresses his opinion that" it might be 
" quite legitimate to grant 4,000/. or 5,000/. for exploration ill' Africa at a time when the 
.. finances of the country were -pro"perous, and to withhold a similar grant at a time 
" when the nation. 'Was economizmg to the utmost." 

He admits that, even apart from financial considerations, a' great deal of nncertainty 
.. pervades the whole of our administrative system;" and is" an inevitable condition 01 
" living under a popular government." 
, Be furth~r ur~ the followfug ,Objection cto the proposal of"jl ScientifiCil Council on a 

large scale: . 
" I believe that Y08' wonld have B great deal ef hIBrtbnrning and jealousy on the part of men dariring and 

failing to get mto it;, and I ~ that If yon bronght together 26, 80, or 40 of the JDOOt ennnent men lD 

science, it would be found that the practIcal dIrectIon of that body wenld very hkely be m tbe hands of men 
who are by DO means the lughest scientific authontIes. The conduct of adlDlnistrative bnsto_ and the 
maDllgement of DIIlII is an entIrely tWf_ thing from the conduct of acientdie research, and it mlgbt Yery 
poeBlbly be that thoee who wonld mke the lead in bl8D8ging the aft'airs of I5Ilcll a council would be thOle 
whose time and attentIon-were the lellllt devoted to purely _ttfie work, aud who a1thongh they migbt 
poBS8BII a good deal of ~ ability might ~bly nOl by any means stsud at tIut Iiead& of thel1' 
respectIve branches of .... ence." 
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.lith regard to, the pro~osal to constitute the Council of the Royal Society th~ 

recoD'nise!l advj~er!l of the Government. he expresses the ' opinion that it would not'be Qu.13,551. 
poss7ble to refer ,"matters concerning all branches, of SCIence to a more, c~mpetent body. 
" of men than the Council of the Royal Society, constituted as it generally is." But he 
adds ." My objectIOn to giving to that body, an offiCially recognised position as the 
" pe~manent Advisers of the State is this, that yoU: thereby take It out of the powe~ of 
II the Government to say who their adVIsers are to be, because the members of' counci~ • 
" are appointed by a process with which th~ Gove~ent has nothing to do." 

Lord Salisbury is opposed to a Council because he has" never seen anything to lead Qu. 13,560. 
him to believe that such a Council of Scien<:e woulll have anything to do." ' ' 

He further thinks" that the Government would always get better opinions, on any Qu 13366 
" scientific point that arises, by! applying to the most dIstInguIShed sCIentIfic man in that • , . 
" pariicu1ar branch at the time. than it would by having iii set, of permanent officers to, 
.. give advice on such subjects!' * * *, * 
_ In IUlSwel1 to quo 13,563, he says th~t "it could hardly be, contemplated that any such 
" Council could give a stability to the Pohcy of the Government in matters connected 
.. with SCIence; because, of course, the stability of the, policy of the Goverment depends 
" upon the stability of' our whole yolltical arrangements;" and, (qu. 13,564) '" the 

, " House of Commons would never fee it.elf prevented from reversing the decision of a 
.. Council of Science of that kmd," , ' " , , ' , 

Lord Salisbury agrees with Lord Derby, 1II, not considering the Council of India a case QI1. 13.665. 
in point; be explains that" a veto has been lodged with thIs CouncIl, enabling them to 
" prevent any expcnwture of which they dISapprove. But no simIlar difficulty arises in 
" questions of bClence. Therc are no large sums of money arising from th~ taxes of ,a 
.. dIstant people that have to be expended, and, therefore, no sl'ecial check is required 
" upon Mmisters WIth regald to that matter. * * * BeSides tnat, the Inwan Council" 
" beyond its checking power, is re.iIly simply a bureau of administrd.tors. The councillors 
.. act as under-secretanes:' " * .. .. 

He thinks that on many pOInts on which a 1 MUllster Ullght refer to the Council for 
advice, there might be reason to apprehend "a series of =orlty reports." ' " 

.. Supposmg a counml of 12 01' 16 SClentUic men: a.!though undoubtedly upon a great number of matters they Qu 13 582 
would be =OIlS m oplUlon when they were dealmg WIth that wlnch 18 known and accepted as SClentl1ic • , • 
fact, yet on aJI the border points betweeu. knowledge and speculatlon thlll1' opml0I1l\ would most probably dl1i'er, 
and th .. pOilltlon of a IIllUlStel who had before lnm twa or three sets of opmlOns, m entirely OppOSlte chrectlons, 
would not be much more hopeful than that of a IIllIll.ter at present who has no oplUlons at aJI." 

.. Whatever errors there may be m the opmlons of one mWVldual, at l .... t ther have an ulllty and a courag\! Q 13 583 
winch 18 very often wantwg to the compound Op'1ll0n of a dozen men.'" u. , • 

He attaches no importance to the supposed advantage arislllg from the advice of a 
Council belIlg subject to public'opmion to a greater extent than that of individuals.; 
considermg tAat the admission of' reporters would be, a hindrance to business, whIle 
WIthout their presence" the public at large 'WonId know very little of its proceedmgs ;'! Q 13 5 5 6 
and in reply to quo 13,600, " 1 thmk that what has been proposed' by the WJtnesses who u. , 9 - • 
" recommend a Council is, that in every case in which an opinion 1S asked they should 
.. furnish a Report of the reasons for the advice which they give i''' he expresses fears, 
.. that if the Council were constructed on that prmclple~ the Mmisters, who usually have Q 13600 
" their tlDle very fully occupied. and are deSirous to aVOid work as much as possible', ,u. , . 
" would consult the CounCIl as little as possible.'" , < 

So far as the mere Administratlon of Funds granted by the State 101 Scientlfic Purposes 
is concerned, he IS of opmion tllat no better channel than the Government Grant 
Committee of' the Royal Society could be found. ' 
, .. Thero is no body wlnch 18 so thol'Oug~T waJI constituted for the pW'POBe of representing the sclentl1ic Q IS 603 
world 118 the CQlIlDlluee of the Royal Soolllty.' ' 11. , • 

.. You prefer that to any new-fangled SClentUic counml ?-Yes, certalUly. We know how it works, and It Q 13604 
would be pretty sure to go on workmg as well as It does now." u. , • 

The Evidence ot Sir Stafford Northcote 1S to the same general effect as that of Lord 
Derby and Lord S.ulsbury : 
, "My own leanmg would be to throw the respons,bLhty, as now, upon the heads of the dl1i'erent departments, Qu. 13635 
l ... vmg thwu to get the bed' sOl<mtUic ...... ton.... they .. ould, but providmg for the mamtenance of such ,. 
relatlOIl.i between we Government aud some sClentl1ic \!ady externa.! to the Government, such as the Royal 
SOOlety, perhaJ.lS' 1\8 would enable the Government to take adVlce from !;hat society as to the best mea to· 
consult, and aLio lid to tho poll&111hty of the work thaI Willi proposed to be undertaken." 

.. I should have thought that 80me kind of payment lDlgM .... mad .. to the SOClety. wlnch the somety might Qu la 636-
Illool',,"d, and by employwg such officers as It thought p1'Oper to keep all the cotrespondence, and to reter It • , 
to the p1'Oper peraOIl.i ; and then, my Idea would be, that .upposmg at the Board of '1'rade, for lIlB$8nc:e, some 

4taG6. G 
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ne .. qaeetion arose upon which BClentlfic iuformatlqn was wanted, the President of the Board of Trade wollid 
write to the CoIIDCU of the Royal SOCIety, and would 88Y. such and such bll8in_ has ttl he done, and I 
wallt slIch Md such adVIce. Thea the secretary, or whoever it Intght he, would bring the eUbjeot befure his 
counCil, and wllald wnte back, What :)'On propose appea" to be f_ble, yon .ollght to consult Mr. _lid ...... 
or prqfessor somchody, and YOII would then be placed by an Ind"Pl'ndent IIwbonty III dll'8Ct relation. with the 
proper man to deal With the subject Then it would he a questlon of remuneratu.tl5 that lI;entieman by a fee 
"" yon would remllDerate 1\ lawyer by 'a fee, for the eerVlce which he was to render." , 

Qu.13,637. , H~ t,hinks, that' a Co~cil,", lVO;a~ ~~U:s~ jealousy or{ the pa:l"t,ot'th~ Department,; Illld. 
, that It would .all'~ ,Vf}ry !lltely c!l\l,sej~al9)t$Y on, the plI:rt,o,f ot,ber ,.-p~n,pf S~.i~p.ce.", '" 

" I feel sure that there would be a great deal of jealousy on the part of the departtnents if any council 
were appointed to regulate the conBCtence .of the Government III ~Clpntt1lc mattera, and to say how monel. ought 
to be apento' what !U.one:r. onght to be spent, -and what ought to I.. done, and what'ought not to he done. ••• • 

co With regard to 'that'caseof' 'Which I was speaking, of the School of 'Delugt1, I know .ha~ 'tbem we8"", 
grea~ jealou~l at, tha\ ¥tru;. ,~e organ1Zatl9ll, 9f, tlj~t,POUD'l1l,)V'l" tlup '-., car~ajn number of eminent 
archlteCts,~BCiilptorl!, and pamters,"and other pel'8ODs were put upon [the COuned], and they partly-r.U ou~ 
alnO'ng'tbemselves-, and then It _ .. ece-f.1 for the President of ,the Boara 'Of Trade, wbo " ... "esponBib!a 
for the-spending of the· money, 118 tlidQ wlth'ene , ..... ty <»' '.he eth8IT and to >dlllltdeJWhetJilllll to he dona. wJilClJ 
he was, of course, not very competent to do. Then came a great deal Qt Il~r.n~ lealPVSf, po, ,tlJlt plr~ of tbe 
other arttets whose Views were set aside, and there was, at the 8BIIIe tIlDe, a good deal of Jealousy on the part 
offue BOM'd!of~rade, It.bemg'told tha~ btleaolre w-'artist& held >this and iliat, \herefm;a they 'I\1.re to apend. 
the.pn.bhc JDOneym thIs. way orl.the.J)ther~ l.J ~ 1 __ ~ ..;. I n .. I" ~I 11 '1 ~ ,lJ uol.! I • I, .iJ ./ 

'Aild:hol' speak'~ of'sitlillal':'jealOusieHs'Jiaving 8.l'i'seb 'betweed tbe CommIttee of Military 
Sanitary Organi:tatioti and the Military Methberg of the Indiatt Cduncd:....... ", 
, II Sunilarly, 1 might inention as au instaD.~ hi wl.ich t'Saw the' gerUis or 'lea1oul.i; the Committee at MlJita"'; 

Satutary OrganlZatton, wmeb IS referred to, I see, by Captam Galtoll'in 'his '..,Idence. Wlulst I''WII&lIt'the 
lndur OJll.oo.' iU> W88 'perfect!1 true ~II pall many qWl.llous"...,r. referred ,to that C,omD1Jttee, and they gave 
very. ,v$uable adVIce,. bllt lllon\d .f!eI!, that, tbere _ a g.:eat 4e!l11!£ .Jealousy on the .part of those who were 
the militory memher. or the CounC1l of Indl" of the mterference, ... it was said, of thiS Sanrtary Committee. 
T1iti'DulitB.tymembers s"ld~ i1Ve'are'the people 'w1l" are responsible'Co. ilie Spendiitg'e( the 'IIloney and, for 
• dOlltg 'll>itat 18 til 'hi! done; 'WI! do not 'see wh;y't1lose gentlemen, 10'110 brwe~ nothtng to de> with thaI. _ t6 
• chatate te U8 I_and we "",rll~net Iaccepl: th_, euggesttons.' "Thea wo.uld"eome £uoll4the Samta.tJ' ()li1JI\IIl1tteB 
relI\Ql\stralices, a,nd they 'fOul4 lI"y,' W~ have epecml knqwle4ge, of thi!l pubJect; it ., ;what we are paying 
, attentton tQ; and we thihk 1t very wrone: that l.0u should not attend to our slIggeotlOns, and that you .bou1p, 
t spoil wh8t we' are doing.'.' \ '* ,. l... i" •• I f j I • I ' ... ' J, t I, I II), /. ,I ' 

At the same time he does not agree with Lord Salisbur.r i~ bls approv~r of rurect 
reteieill!~'by the 'Milliliter 'tQ:'srl i:6.ClrVidual." I" ,,,' "J ... '''" ' • J, J 

Q 13647 "I do not hlte the'p~t .1~te~ o~'~ppiym~ ~ Ir;.e.p;;~s;bie ..d~!se~ and t should de.&e to _ soine ~fJl'b 
11. " • systett1&t1c'1llode of'pt'oceedlng adopted," '" ~ .P, I ,,' "" , 

"'i~ ~ie~n~:~ ()~e ~ tru; pr~posed functions:oi -the CO~Dcil, th~t it should advise the 
Governlnent .on thll"Management 'of'Institutions like the' Meteorological Office, the 
~ntisjl. Museuoi;aiulJhjl,lWYM :G~rqeri~~ aU(ew;,M"w'?ilJ(\' still 'Prefer' ~~e,l!~vice ~o£ IJ, 
body not appointed by the Government." , ,', '," , . . 

Qu. 13,654. ," I, dQup,t, w}lerper meA!l cou,!CJ,l,;w~!1l'ithjlr, qommimd plJl>h'l C'lnJlde!1ce very long, or conu,nan,4 the respect 
wmeh It should 'have from CUte Government Itself, If It 'were a creotion of the Government. You mIght 
Appoint Ii. tlle tirst lUsfanlre some'y .... , ~mirlef!t'men:' l'robabl:t ydo 'w'o1i1tl. ndt get II ,great Dimrrol the 11/081; 

emment-men tb 'give" great dd",i"ttmt! to''lVdrk IJf -that ",pI, and"... would haw to J/lake tbqH,whD._ 
w;rlhng mfep .... the itlllUl n~'7 far tho"disch&1lg"olo£ the,dn"",- of ~e wuncil., ~,hey would ClOnllnne, fgr 
some 4me III o4ir.e..lJo!\cJ they YQ\I}.d "Iiop~l"lrta;!n ,JIi"fll!. 'Ina thell' constsnl contoot With the Government would 
rather lead them to saYi' 1.'llls ,.ort of thing cannot 'be lione,' becau.. th~y would t&ke 'into> ooDslderlltt611 
amnimstrM1ve pourt\l; an<1 would 'not gwe' parely r!cierltlfie adVice. "'i'hey would, therefure,ceaae to po«seI' the 
eonfidence-6f t4e ptibhe o.telae.. ':rhe"I'wo,ud &lse1lJe. JOOr6 emin8ltt men. wh. wenld 11&", 'These ara old 
" ;women witt> ,al1l,~g.01l< m,".~)l'OlIt;r.ne. ~nd,(WIl,do J!.Ot,'1tta<;4.J11gcq ,vpbJq,tp ll'ba!o they .a~~ ... An.!, 
Ou tit'!, Ilthef. hand,. they wonld Jlo~ .have tlie aamej ~VJIDtageoa. mde,pendent position for oJfen~ ""nce 16 
makmg suggeBtlon.'io tlie Gov~rnmeni wlllCh a Dod, re()l'UlteQ aiJ'e!etrlJ from ~h. 8jltehtlfic'-Iri>tld woUld ha.e." 

~"...l'"'J.o;.~.",'IJI JJ~~~ .. ;J.1JI .. Jc J.Jj.~ .. II' 

'. }roURon, tJII1 J ~l,lggestioqJ1!!l~,\l, Qqqncj!"Ij.~vj.singpq,tOO,k~Y~5~1IJ~~, ~f }S~i~~,s~~uld 
.!l,!so ,.d:riSjlJ1P"i5CJ!'~JltIjjA E!jIHCJl.tjqBf,J;!.'U'epl]lJ·k~:", J" I """''', ' c, _, • >J .. ,' "'J 

Qu.13,6SG. "I think that it woald be very desU'able that: ,the -'A>mlcil,.otE~1J, or, ~ Mlld"1e1 Pi.EdjlCl'ljoJl, 
~hould have the advice of good BClelltt1lc persons to asrnst hun 1U directmg the 8Clenttlic education of tbe 
COlIDtry; liiWI shoula' donbt ita . beinlfvery 'advantageoUs 'tel ~'b'{>'tbat work" With 'the Milei' kmd of dullee 

Qu.l0,troU: 

,to,wJu~h 1~ ~are ref~~~ r __ dJ.i __ , I "h""":~~·:~-: ~._ jt/~~':~ ~i J .,u. a ':: ~, J. , 

Dr. Carpenter's Evidence is also in favour of'recOurse to' 'the 'Council of 'the' Royal 
Society whenever' the Government I'equires advice>' on 41ubjeet.8, in~lving questions of 
Science. .J .OJ.............. J ..... d 

• d I thin~ that there 'IS tigre. advantage in 'haru.g any question dC"that kind' discus...t, 'a6t merely' by the 
'representsttv .. of one' department of science, out by the rapresentative8 of the ilcIentf1le body generally'.-the 
tJ!>'1>I 8Clemifirpse of the natlon. • Under the present constitotl(JD or the Royal SocIety, the Councilor the Bo]td 
Somety may he regarded as a very true rapresentattve of .the scienufic bfe,oo. to speak, ~ the natton. 11; 
would doubt!..... If It saw oceaaion, seek the advwe (as It does at present 1U the admiUlatratlon of the 
('~_ent Grant) of competent men outside Jts own body." 
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But he considers that ,'" the, present 8tatll of things" is unsatisfactory, in so fat as Qu. 10,93~. 
"there is no Systematic Atiangement for "the PromotIon bf Science." , , " , 

Sir E; Sabine, President of the Royal' Society"f9f manY"y-ears,)l.ppears, 'oq thl) whole, 
to incline to the opinion that 'it would be best that the Royal SocIety 'shOuld 'remam the 
official adviser of the Government in scientific matter~;' suggesting, however, that in 
particular cases" SpeCIal Committees might be appointed with such' emoluinents as it Qa. lJ,122 • 
.. might be proper to recomtp.eQd.'~; His Evidence contains some "interesting 'statements I 

relatIDg'to the Board of Longitude;, which formerly, ~xisted, and which he acknowledges 
to have rendered" valuable services to ithe country during the penod qf. its eXisten<)e," Qa. lJ,129. 
matter$ being frequ.ently referre~ to it which it was adIpirably adapted to judge 'Of. 

I ,:. I ~ , 

itE~KS ON THE FOREGOINQ Evm~NCE RELA'1:ING'1:0 TilE E8TABLlSHMENT,0~ A,M~IsTRr 
I ANt> COUNCIL 01' SCIENCE. 

We have gIven careful eomideration' td thi!!' ,part of the Inquiry', entrusted to' US; 
and, in the course of lour deliberations, we 'have been led flo attach/milch importance 
to the facts stated in the First Part of our Report, which show that the ' Scientific 'Work 
of the Government is at present carried on by many chfFerent Departments. ' , 

There is notbing to preven~ analogous', if not actually identical, investigations' 'being 
made in each of these, or to' secure' to one- depaTtment an adequate knowledge of the 
results obtained, and the circumstances under which they were obtained, by another. ' 

Investigations admitted to be desirable, nay, practical questions, the solution of which 
IS of the greatest importance to the publIc admmistration, are stated by the witnesses, to 
be set aside because there is no recognised machinery for dealing with 'them; while, in 
other cases, investigations are conducted in such a manner as to involve a needless outlay 
of time and money, because' they were originally planned' without "consultatiop with 
competent men of Science. " 

Passing to the question of the Advancement of Science, we have arrived at the con. 
clusion that much has to be done which will req,uire continuous efforts on the part of the 
Administration unless we are content to fall behind other Nations in the Encpuragement 
which we give to Pure Science, and; as a consequence, to incur tne danger or losmg our 
pre-eminence in regard to its ApplicatIons. 

These considerations, together with others which have come before us in the course of 
our Inquiry, have impresse(l upon us the conviction that the Creation of a Special 
Ministry dealing with Science and with Education ii! a ~ecessity of the Public Service.· 

This Ministry would be occupied (1) With all questions relating to ScientIfic and 
General Education, so far as these come under the notIce of Government; (2) with all 
questions incidental to the application of NatIonal Funds for the Advancement of Science; 
and (3) with aU Scientific Problems ID the Solution of which the other Departments may 
desire external Scientific Advice or Infonnation. It would also be desirable that the 
Department should receive Information as to' Scientific Investigations propolj,ed by other 
branches of the Government, and record their progress and results. 

It is not within our provIDce to express an Opmion as to whether the subject of Art 
should be included among the Functions of this Department; but we are satisfied that 
the Minister's attention should not be distracted by any immediate Responsibility for 
affairs which ha<Ve no connexion With Science, Education, or Art. 

We have considered whether the OffiCIal Staff of such a Ministr,Y, however carefully 
selected, could be expected to deal satisfactorily With all the vaned and comJ;>hcated 
Questions which would come before the De~artment. We have given fitli WeIght to 
the Objections which have been raIsed against the creation of a Special Council of 
Science, and to the Arguments in favo?T of referring Scientific Questions to Learned 
Societies, or to Special CommIttees apPOlnte<t1"or ~he purpose, or to. private Individuals; 
but nevertheless we have amved at the ConclUSIon that an adchtlOnal Organization is 
requ~d throu~h which the Minister ?~ Sci~nce. may obtain Advice &n questions involving 
SCientific conSiderations, whether arlsmg ID his own Department or referred t<> him by 
other Departments of the Government. 

Such questions have from time to tIme been referred to the Council of the Royal 
Society, lD which th'e best ScientIfic Knowledge of the time is fairly represented. The 
Comtnlttee chosen by that Council for the Administration of the GOvernment Grant of 
1,0001. per annum in Aid of Scientific Investigations has performed its work to the satis. 
faction of the Government. of men of Science, and of the Public. But if much more is tcr 
be done for the Advancement of SCIence than- at present, and if the ~artments in con. 
ducting their Investigations are t~ have the benefit of the Scientific AdVIce which appeal"ll 

G2 
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now to bE frequently wanting, the Council of the Royal Society. chosen 118 It is for other 
purposes, could scarcely be expected to take upon itself Functions which, it is true, are 
not ,different in kind, but which would involve increased Responsibility and the Expendi. 
ture of additional time,8.lld trouble. Moreover, amongst the questions on which 
the Departments would .require ;;icientlfic Advice, there would no doubt be many 
l-equiripg a Knowledge of the p~eullar exigencies of the Public Service, which would 
be more readily understood and solved if some persons in direct relation with the 
Departments formed -a part of the body to be consulted. It is obviously of great 
importance that the Councd should be so constituted as to possess the confidence of the 
Scientifie W or1d, and we believe that this confidence would be extended to a Council 
composed of men of Science selected by the Council of the Royal Society, together 
w.th Representatives of other important Scientific Societies in the UDited Kingdom, and 
Ii certain number of persons nommated by the Government. We also believe that such 
a Bedy would deserve and receive 'the confidence of the Government; and that it 
would be well qualified to administer Grants for 'the Promotion of Pure Science. 

The general opinion we have expressed as to the pro:eer Remunelation of Scientific 
Work woul~ be applicable to the Members of this Councl!. but the degree and manner 
in which the principle should be applied ,in this instance must be so largely dependent 
on circumstances that we cannot make any specific Recommendation on the subject. 

It would be impossible that the .counCil ~hould in all cases undertake the direct 
solution, by itself or even by Sub.Committees, of the problems submitted to It. In many 
instances, especially when experimental ,investigations are required, its duty would be 
accurately to define. the problem ,to be solved, and to advise the Minister as to the 
proper persons to be charged with the Investigatio~. 

Weare of opinion that the Council should not have the power of imtiating Investigations; 
it should, p'owever, oo,t be preclfJ.de~ in,exception,ll cases, from oft'erlDg to the Minister 
such suggestions as it may have occasion to make in the Public Interest. 

We beheve that Reference to such a Council would be found to be so Uijefu} and 
convenient that it wonld become }he usual course in cases of difficulty, but we would 
not diminish the Respon~lbility or {etter the, Discretion of any Mmister by maklDg such 

• Reference obligatory, OJ by preventing:, ~ Reference to ,Committees or to Individuals 
'chose.D, by him, whene:v~ ~hat course might appear to ,111m to be more ~eBir&ble. 
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Oonclusions and Recommendations" 

I. The Assistance given by the State for the Promotion of Scientific .Research is 
Inadequate, and it doe!! not 'appear 'that the Concession or Refusal of ASbistance takes place 
upon suffiCIently well defined PrinCiples. , 

~ , ' ,,' ,J,l I J ,II( 
II. More, 'completll means ,are qrgently required for SCientific Investigations)n con. 

nexion vyith certaIU Qovernment Departments; and Physical as well as other Laboratories 
and Apparatus for SIl;Cq., ~n~cstlga~jons ought to be provided. 

III. Impdrfant: CI~sseJs 'of phellomena relating to Physical Meteorology, and to Ter· 
restrial and AstronomiClll'Physics; require Observations of such a character that they 
cannot be advantageollsly' 'carned on othel'Wlse tban under the Direction of the 
Government. ,J " f \ 

Institutions for the study of such Phenomena should be ~ain~ail1ed bv'the Govern, 
ment; and, in particuldr, an Observatory should be founded specially devoted to 
Astronomical Physics, and an Organization should be established fqr tJ:¥l morp YOlJlJllete 
Obsel vation of Tidal Pbenomena and for the Reduction of the ObservatIOns'."' '" 

IV. We have -tuted in a prevIOus Report that' the National Collections of Natural F.,nrth' 
History are acceSSible to Private Investigators, and that it is desirable tbat they should be Report. 
made still more useful fOI Purposes of Research than they are at present. We would now 
express the opiDion that correspondmg AId ought. to be afforded to Persons engaged in 
important Physical and Chemicdl Investigations; and that wheuever practicable such, 
persons should be allowed access, uncler proper limitations, to such Laboratories as may 
be established or aided by tbe State, 

V. It has been tbe practice to restrict Grants of Money made to Private Investigators 
for Purposes of Research to the Expenditure actually incurred by them. We think that 
such Grants might be considerably mcreased. Weare also of opinion that the restriction 
to which we have referred, however desirable as a general rule, should not be maintained 
in all cases, but that, under certain circumstances and with proper safeguards, Investigators 
should be remunerated for their tIme and labour. 

VI. The Grant of 1,0001., administered by the Royal Society, hRS contributed greatly 
to the Promotion of Research, and the amount _of this Grant may with advantage be 
considerably incI'eased 

In the case of Researches which mvolve, and are of' sufficient importance to deserve 
exceptional expenditure, Direct Grants in_ addition to the Annual Grant made to th~ 
Royal Society should be made m Aid of the Investigatians. 

VII. The proper allocation of Funds-for Research; the Establishment and ExtenSIOn 
of Laboratories and Observatories ~ and, generally, the Advancement of Science and the 
Promotion of Scientific Instruction as an essentidl part of Public Educdtion, would 
be most effectually dealt with by a Ministry of Science and Education. And we consider 
the creation of slIch a Mmistry to be of primary importance. 

VIII. The various Departments of the Government have from time to time referred 
Scientific Questions to the Council of tbe Ro;r.dl Society for its Advice; and we beheve 
tbat the work of a Miuister of Science, even If aided by a well-organized Scientific Staff 
and also the WOI k of the other Departments, would be materially assisted if they wer~ 
able to obtain, in all cases of exceptional importance or difficulty. the Advice of a 
Council representing the Scientific Knowledge of the Nation. , ' 

IX. This Council should represent the chief Scientific Bodies in the United Kingdom. 
With this view its composition need not differ very greatly from that of the present 

Gll 



4il EIGHTH REPORT OF THE ROYAL 'OOllMISSION ON 8CI~IFIO INSTRUOTION. BTa. 

Govemment Grant Committee of the Royal Society. It might consist of men of 
Science selected by the Council of the Royal Society, together with Representatives 
of other Important Scientific Societies, ana a certain Dumber of persons nominated 
by the GovemmpDt. We thmk that the Functions at present exercised by the 
Govemment Grant Committee might be a~vantageously transferred to the proposed 
Council. • f 

All of which Wet, humbly beg leav!l'~ submitJor ;Your ,Majesty's Gracious Can. 
8lderation. 

" 
" , ' 

J. NORMAN LOCJ[YER, 
, Secretaf'!}. 

I ,f I 

June 18th', 1875. 
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APPENDIX 

EXTRACTS from the ESTIMATES for the FINANClA'.L YEAR 1874--76. 
TOPOGItAPB:rOAlro BVJt'nIT. 

Pay and extra pay'" and allowances to. 
atalf- - - - -

Extra ;pay, and allow&nces to non-COID-
1Ill8810ned officers and aappen .. 

Pay, &0 , of CJ.vd 88sJ.Btante, meresmen, 
and labourers - - -

Travellmg expense. 
Fu.~ hgh!, &0 -
Store. -
Contm~enmes.. ..'" 

CiVJ1 S01'V100 Estunates ) 

,£ 

7,002 

15,700 

9p,068 
3,425 
1,700 
4,250 
4,855 

SalarJ.es, wages, and aJlowanceB, Hydro .. 
graphIC&! Department - _ 8,480 

DraWlng, engravmg, pnntmg, and 
mountIng cb&rt. - 11,000 

Instruments, replloll'8, chart boxes, &0., 
books, and contIugenOles - - 1,000 

Coaat and other surveys (hue of shiPS, 
extra pay, &c ). - _ - 26,500 

Pay to the Officers and C1'ews of Her 
MIIlesty's shipS and vessels employed 
In the surveYlDg ServIce J also the pay 
of those employed m hIred v .. sels ana 
ooata, but borne on the books of Her 
MIIlesty's shlp. - 40,728 

Victuals, &c , tor chtter - - 12,2&0 
Stores, lDachlnery, and coala supplied to 

surveJ>'!ng shlps and v .. sels, and also 
rep""" - - - - 31,720 

MedIClD", &c , supplIed to chtto 153 
PIlotage of chtto - 50 

IJ1,91l 
In these ftgures 18 included an eddltional 

aum of 10,8561. (over and above the 
orchn"'1 reqwrements of the serVIce) 
to proVIde for,the employment of Her 
M8.Jeaty's ship I"f Challenger," on a 
voy&@'! of SOlentIfic Research round 
the world 10,856 

(Navy Estimates) 

132,000 

121,055 

GlII0ZOGZOAlro BVJt'nIT oP TB_ 17JII2T_ 
ZDrGDO •• 

ENOLAND'
Sa1&r!es 
Trave1hug -
InCIdental expenses 

SOOTLAND:
Sa1&r!es 
Trave1hng • 
InOldental expenses 

IR8uND
Sa1&r! .. 
Trave1hng - -
InOldental expenses 
(CivIl S8rVlce Eotunates) 

,£ ,£ 

11,589 
1,800 

250 

- 3,065 
_ .. 4511 

l!llO 

4,376 
t/170. 
200 

,<........- WOO -

RoVAL OBSBRVATORY, GRBBNWICB-
Salanes, wages, and allow&nceB 
ContIngenCiOB - - • 

(Navy E.stunates ) • 
EDINBl1RGH OBSERVATORY -

(CivIl SIll'VlOO Esttmates) -
OBSBaVATORY A"t TBB C4.PB OP GOOD 

Hop. -
(Navy Estunates.) 

___ O_ZOIlY. 

MSTBOROLOOICAL COMMITTEII '-
Appomted to conduct Meteoro

lOgIcal ObservatIons and Ex-

b:"':!".nr ~ohalf of th~ 
(CivIl SerVICe Estunates ) 

ROYAL OUSBRVATORY, GRBBNWICH '
Sa1&r! .. , Magnottc and Meteorolo-

gIcal branch - - -
COntmgenmes .. .. ~ 
(Navy Estunates.) 

MAGNBTICAL AND MBTJlOBOLOGICAL 
nBPARTMBNT, WOOLWICH ,-

For the Reduotton and PubhcatIon 
of ObservatIons. 

Sa1&r! .. 
Con1Jna'enmes .. 
(Army l:stunates.) 

ROYAl. OBBBRVATORY, EDINBURGH ,
Allowance for MeteorologIC&i work -
(CivIl SOl'VlCO Eottmates) • 

RBGI8TBR OPFIQlII, GENBRAL, ENG
LAND.-

Reports of MeteorologIcal ObsOl'Vll
tIons Iimuohed to the RegIStrar 
Gonoral • 

(CiVJ1 SOl'Vlce Estunates.) 

BOT&rI'. 

ROYAL BOTANIC GARDIlNB, XBW!-
Eotabhehment - _ 
Trave1hug • 
Clotlnng -
PoiI .. 
Works 
IIl&1ntenance 
Funuturo -
Rente 
Rates 
ConttugenCiOB and inOldental 81<-

~ - - -
(CivIl ~ .. Eottmates ) 

EDINBUllGB BO'U,NIO GAb •• -
Allowance far the Royal BotawD 

Garden - • • _ 
Allowanoo to the &gnu Prot'ooaot 

of Botan1 m heu of. bonae -
Salary of the Cmator - _ 

, (Civil S~ Estimataa.) 

,£ 

3,914 
1,728 

690 

3,371 

10,000 

805 
416 

446 
150 

115 

150 

J! 

3,714 
..0 
85 

1,170 
637 

11,250 
250 
46 

300 

180 

1.400 

120 
23Ci 

12,082 
~ 

17,572 

1.750 
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_'1' ...... -<>0lIl. 
.. Ai. I-

BeTAIIIO GADaJlI, DUBLJIf:-
SalarI .. a.nd wagea • • • 1,698 
InCIdental expenaea, molndmJr r-' 

chase of.oOdJ and plants • T .• I .. 550 1 h ' 
(CIVIl Sarnce Eattmatea} 2,148 

----' 
21,~70 

O'l'&JIDAaDO _aa __ or '1'8. 
.0&aD o:r 'I'a&D& 

I. I-
Salama l.883" 
lnOld.ntal oxpenaeo 680 
(C,vIl Som .. Estun.tos ) --- 2,063 

(0 In add,tlOD to thll 8Um, there ... the 1IIIlari .. of 
• two Tlurd CIua C1erka and two Supplemonw, Clerkl, 

at p1'OIIent emplOJed m thli Deparlmeut 1 
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