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Tuesday, 24th March 1868 

Ordered, THAT a Select Committee be appomted to mqwre into the provislona for 
glVlng lnItroction in theoretlcal and apphed SOlence to the Indusb.'lal Classes.. 

Friday, 27th March 1868. 

Ordered, Tn:4T the Select CODlImttee on SClentlfic InstructIon do conslBt of Eighteen 
Members. 

COIwDlttee nommated.-

Mr Acland. 
Mr Akroyd. 
Mr. Bagniill. 
Mn BazIey. 
Mr Beecroft 
Mr Henry Ansttn Bruce. 
Lord Fredenc CavenWsh. 
Mr Du:on. 
Mr. Graves. 

Mr. Gregory. 
Mr. Thomas Hughes.. 
Sll' Charlee Lanyon. 
Mr, M'Lagan. 
Lord Robert Montagu. 
Mr. Edmund Potter. 
Mr. Powell 
Mr Read. 
Mr. Samuelson. 

Ordered, TII4T the Committee have power to send for Persons, Papers, and Records.. 

Ordered, TII4T FIve be the Quorum of the Comnuttee. 

Mo~aJl, 30th March 1868. 

Ordered, Tn:4T the Committee do conSIst of Nmeteen Members. 

Ordered, THAT Mr. Wilham Lowther be added to the Colllllllttee. 

Wednesday, 15th July 1868. 
~ 

Ordered, TII4T the COlllllllttee hve FQ_ to report theIr Observations, together 
with the MInutes of EVIdence taken before them, to the Honse. 

REPORT 

PROCEEDINGS OF THE COMMITTEE­

:M1:NuTES OF EVIDENCE 

APPENDIX 

- p. ui 

- p. x 
- p. 1 

- P. 41'1 
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THE SELECT COMMITTEE appointed to inquire into the Provisions for 
giving INSTRUCTION in 1heorebcal and Apphed SCIENCE to the INDUS", 
TRIAL CLASSES;- -HAVE .consldered the matters to them referred, and 
have agreed to the folloWIng REPORT'-

IN order to ascertam the state of RClenllfic instruct10n amongst the mdus­
trial classes, your Commlttee has called before It Witnesses representmg the 
following bowes.-

1st. The Department of SClence and Art of South KenSlngton, the 
Committee of Councll for Education, and the Government Colleges o( 
SClence and Naval Arc4itecture. 

2nd The UniverSitIes of Oxford, Cambridge, London, and Edmburgh; 
The Royal College of SClence, Dubhn, Queen's College, Belfast. Kmg's 
College and Umverslty College, London; and Owensl College, Man­
chester. 

3rd. The few secondary schools in which SClence has been for some 
time systematically taught I 

4th. The managers and teachers of sCience classes and mecbanics' 
instltutes receiVing ald from the State, or supported exclusively by 
voluntary efforts. .. 

5th. The populabon engaged in the great staple mdustries carried' 
tin ln the pnnclpal manufacturing tOWllS and distncts 

Thell" evidence may be included under two heads.-

let The state of scientrlic instruction of, 

(1.) The foremen and workmen engaged in manufactures. 
(2) The smaller manufacturers and managers. 
(3) The propnetors and managers-in-cbief of large industrial. 

undertakmgs, and-

2nd. The relation of industnal education to In~ustrial progress. 

I.-The STATE of SCIENTIFIC INSTRUCTION of FOREMEN and WORKMEN. 

It is stated that the foremen are almost, without exception, persons who 
have been selected from the class 'of workmen by reason at their superior 

- natural aptitude, steadmess, and industry. Their educahon, and that of the 
workmen. during the school age, hat'been received in elementary schools; and 
owmg both to the defective character of the instruction m some of those schools, 
and to the early age at wruch the children go to work, it is rarely suffiCl~nt to 
enable tbem to take advantage of scientUic instruction at a later period. 

In. thlS statement the ()hlldren educated as half-hmers under the Factory 
Acts must as a rullt be included. The eVldenre of Mr. Mnndella aud other wit. 
nesses tends to show that the primary education received m the factory schools 
~~ a2 is 
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is insufficient, except where the employment and education are both unin­
terrupted between the ~ooes of 8 and 13, and where the instruction IS given in 
good schools estabhshed or supported by manufacturers who take an active 
and intelligent interest in the welfare of the cluldren whom they employ. 

The httle' rudImentary knowledge acquired at school is rarely retained 
after the young people have been at work two or three years, and ele. 
mentary scientific instruction is thus entIrely beyond the reach of a large 
portion of our indusmal populatIon. The series of I:1chools at Halifax, at 
Oldham, &c. are exceptional mstances of fair elementary education to children, 
followed by elementary instruction in theoreticalllnd apphed science to young 
persons and adults. 

It is stated by many witnesses (and on this subject your Committee 
would dIrect particular attention to the evidence of the Rev. Thos. Cromwell, 
Principal of the training School at Chelsea) that the tendency of' the RE'vised 
Code has been to dimInish the efficiency of elementary eduClltJon. It is hoped 
that the recent introduction of a seventh standard of examination may have 
a contrary and benefiCIal effect, and it is contended that drawmg and elementary 
knowledgE' of physical geography, of the properties of .matter, and of the laws 
of health, may be taught to young children In every elementary school. 

The existing elementary classes in experimental science are generallr 
held in .connection With mechaUlcs' or literary institutions; although their 
number has increased of late, they are confined chiefly to the Metropolis and 
its neighbourhood, and to Lancashire. the West Riding of Yorkshire and Corn­
wall, and to Edinburgh and Glasgow. and Birmingham. 

The pupus may present themselves for the exammations of the Society of 
Arts, and of the Department of Science and Art at South Kensmgton. When 
such pupils are of the artlzan class, and are succpssful. payment according to 
results IS made to the teachers by the Department, and Queen's prizes or 
medals are given to the pupils themselves. 

BeSides artizans, draughts men, clerks, teachers, and other persons of various! 
grades, attend these classes. and the evidence of Professor Tyndall, Professor 
Huxley, and the other examiners, as well as of many other competent witnesses; 
concurs to show that the instruction. though elementary, IS sound. I 

Elsewhere these classes scarcely eXISt. There are no such classes per­
manently established m the north-eastern, eastern. west midland, or southern 
counties. and in many parts of ~ngland the fact that Government aid 
is granted to them was unknown untIl publIc attention was drawn to it 
by the recent discussion of the subject of technical education, and by the 
appomtment of thiS Committee. It IS true that the SCience and Art Directory 
shows numerous classes scattered over'the country, but they are mostly con. 
fined to rudimentary JDstruction in chemistry, phYSiology, and botany, in various 
schools. Though not without value of their own, they have very httle, if any. 
dIrect mfluence on the industrial occupations of any class. 

In. Scotland, where the superior primary instruction of the artizans re­
moves one of the obstacles to their acquiring sClentlfic instructlOn, the Watt 
InstItution of Edinburgh and the Andersoruan University of Glasgow have 
rendered good service, the former durmg nearly half a century. the latter for 
more than 20 years; they can boast amongst their scholars such names as 
those of Na.'I1Ilyth, James Young, and many others. Techmcal objections have 
hitherto prevented these schools .from receivmg the grants of the Science 
and Art Department, but Wlthm the last 12 months these have been over-
come. > 

The :Mirung School of Cornwall, as described by Mr. Robert Hunt, 
Keeper of MlDmg Records, IS the only one of its kind' the mining popUlation j 
being scattered over a Wide area, it is necessary to send a teacher to the Vlllages{ 
in order to conduct the classes. , 

The mmers are taught the elements of chemical and physical science with" 
specJal reference to theIr occupations; and the schoollS producing results which 
are excellent, though hmlted as to their area by want of funds. The wages of j 
the miners are inadequate to enable them to pay fees sufficiently high to support I 
the school, even with the aid of payment on results from the Department of 
Science and Art. and the local subscnptions do not enable the promoters to 1 
provide instruction for all the villages wluch reqUIre or desire It. I 

The Wltnesses from the North of England, representing the coal trade, 
Messrs. 
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Messrs. ;Daglish and Cochrane, are anxious for' the estabhshlIlent of a similar 
peripatetiC schoollD the pit vIlla!l'es of Durham and Northumberland Until 
theIr attentIon was drawn to the Cormsh MlDmg School, they were quite una ... 
ware of Its 1)XIStence. They state that the proprietors of collieries would be 
WIlling to proVide the necessary buIldmgs, and they consider It e6sentlal that 
the Department of SCIence and Art should gIve Its advice, and the services of 
its organlsmg mastrr, to the local committees WhICh may be formed tocarryout 
science instruction amongst the mmIng population of those counties. 

At the Worlong Men's College, Hahfax. evemng classes for SCIentific 
instruction in chemlStry, as apphed to the manufactures of the locahty, and 
in machme drawing and practIcal geometry, were opened in August 1867. 
At Huddersfield speCial classes are now In course of formation for teachmg 
chemistry, as applIed to dyeing, tt) foremen and apprl'ntices. These classes 
are supported by the pnncIpal manufacturers and merchants of the neighbour­
hood. At Bradford a subscnpbon hst has been opened for the erection of a 
School of SCIence and Art, at a cost of 50,000 t., to which one of ItS CItizenS. 
lias offered a contributIon of, 5,0001. The mumficent gIft of IOO,GOO I. 
by Mr. Whitworth, for the endowment of scholarships m mechamcal engmeer­
mg IS offered on conditions that gIve to the artlzans, concurrendy WIth men of 
other grades, and who have receIved a more lIberal educatIOn, an opportunity 
of Rcquiring a SCIentIfic knowledge of their craft and profesSIOn. • 

The Hulme branch of the Amalgamated SOClety of Carpenters has been 
the first trade society tq, establIsh an adult school m whICh carpenters and 
jomers, whether members of the' sOClety or not, may be taught drawmg, the 
prInciples of bUlldmg, construction, and other branches of SCIence having 
special reference to theIr trade. ., 

The Bnstol Trade School, and the N,lVlgation School of Hull, both mded 
by grants on results from the Sclence and Art Department, are conspicuous 
examples of the successful mtroductIon of SClence teachmg into elementary 
schools of II supenor lond for artlzans. The Brutal SchoollS fully descrIbed 
In the evidence of Mr. Thomas Comber. The bUlldmg, formerly used ills a 
natIonal school, IS rent free, and receives some 150 boys of the ages of 12 to 
1&, who are taught elementary mathematIcs, chemistry, phYSICS, and mechamcal 
drawmg. Tbey pay a fee of 3 I. per annum, whIch, together with the grant 
on results, covers the cost of conductIng the school The prmcipal engmeering 
and chemical establIshments of the Clt)t accept for their vacant apprentice­
ships, With marked preference and partiahty, the pupils of the Trade School 

A hmdrance second only to that of the defectIve elementary mstructlon 
of the puptls 15 the scarcity of scien('e teachers, and the want of schools for 
trammg them. The remuneration of the teachal'S, arismg from puptls' fees and 
payment on results by the Department of SClence and Art, is WIth few excep­
tIons so scanty that sCience teaching IS scarcely ever followed as a profeSSIon; 
but only as an additIon to some more profitable employment Hence classes 
are frequently suspended whenever the more Important occupatIons of the 
teacher demand mcreased attention, or cause hlm to remove to othel.! 
localitIes 

Nearly all the witnesses claim, as II means of augmenting theIr emoluments, 
some relaxation of the rule whlch prevents teachers bemg paid on the rebuJts 
of Instruction gIven to persons who ar.: not artizans. 

As the demand for instructIon increases, ihe incomes of the teachers wIll 
doubtless increase lIkewlSe, but the want of competent men will stIll remain. 
The offer, under a recent MInute of the Department, of sums of 25 I. per annum 
in aId of scholarships to be founded by locahties contrIbuting lIke sums, 
together WIth the remIssion of the fees of the Government Colleges of SCIence 
to the holderli of llUch scholarslups, Will probably mduce some young men to 
prepare themselves for the career of elementary sCience teachers. 

,I " 

n.-THE SCIENTIFIC INSTRUCTION OF THE SMALLER MANUFACTURERS AND 

MANAGERS. 

Unfortunately, this division may be disposed of in a very few words. Its 
members have either men from the rank of foremen and workmen, in which 
case all that has been stated of the first chvision will also apply to them; or 

43:J. a 3 else 
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else they are an offshoot from the class of smaller tradesmen, clt-rlai, lc, and 
have been educated In the ordmary secondary endowed, and so· called corn­
merCial schools With some admirable exceptions, the instructIon wInch they 
afford IS certamly not superior to that of the best conducted elementary 
schools, and even in the better schools of thiS grade the pnnClpletl of science 
are scarc!:'ly ever taught The pupils have, however, gem'fally remalDed at 
school till the age of 14 or lS,lInd th!:'y never lose the use of the elementury 
instruction WhICh they had acqUlred at schooL Henc!:', where the opportumty 
for instruction In adult sCience c1as~e9 exbts, they have not, h\.e the artIzans, to 
contend With the mere clencal obstacles t~ the acqUiSItIon of HClentIfic 
knowledge. 

III.-THB PROPRIETORS AND MANAGERS OF GREAT INDUSTRIAL UNDB{tTAIUNGS. 

In those not unfrequent cases ",here these persons also have risen from 
the rank of artizans, the bame exceptIOn <II gUts, mcludmg more especially 
those 'Of unconquerable persev!:'rance and energy whICh had caused their I'le­
vatIon, have also enabled them generally to correct the defiCienCies of thell' 
early lIterary tralDlDg Any knowledgl' of sCienblic principles which they may 
llave acqUired IS generally the result of sohtary rt'admg, and of observatIOn of 
the facts ,.,Ith whlCh theIr PUrsUIts have made them famIlIar 

More generally, however, the tramlllg of the capltdhsts, and of the 
managers of their class, has been that of the hIghl'l' secondary schools. 
followed In rare, though In more recent years les8 unfrequent, Instances, 
by a course of more or less systematIc SCIentific Instructlon In colleges hke 
the Royal School of Mmes, the Royal College uf Chemistry, Umvel'slty and 
Klng's Colleges, London, Oweru.' College, Manchester, and the Laboratones of 
the Unl\ el'SltJes of Edinburgh and Glasgow . The sCientific courses of Oxford 
have been too recently instItuted, and have hlthl'rto been devoted too entirely to 
pure SCience, to have had any appreCiable Influence on the sCIentIfic InstructIOn 
of this class. beSides whIch, a feebng eXISts, to which expression was gtven by 
Mr Chance, the eminent manufacturer of Smethwlck, hImself a man of great 
SCIentific attaInments, and a dIstmgulshed member of the Umverslty of 
Cambl'ldge, that however SUitable the Univer81ties may be or become for the 
trammg of professors of SCience of the higher class, the habits at present, 
acqlllred there by the sons 'Of wealthydIlen are not condUCive to the successful 
prosecution of an mdustnal career. 

The Militarr and StlentIfic Department of the Propr1etary College of 
Cheltenham, and the City of London Endowed School, are exceptIon.U instances 
of secondary schools in whICh instruction in sCience holds the first place. In 
the great pubhc schools of Harrow and Rugby, instruction In one sClentJiic I 

suhJect, In atldltluu to clasSICS and mathematics, bas only recently been made, 
compulsory 

Any attempt to analy,e bnefly the eVidence as to the degree of lnstruc­
tion given at KIng's College and UmverSlty College, London, and Owens' 
College, Manchester, would probably fall to convey a correct Impres~lOn , your, 
COmmIttee would therelore direct attentIOn tu the eV1dence. The same 
observation applIes to the UruversIty of l.dmburgh, where a Chatr of CiVIl 
Engineenng has recently been founded by SIr David Baxter, to the endow­
ment of whIch the Government has.a~reed to contnbute. 

The engtneers of Manchestt>r and the nelghbourhood have raISed a fund for 
endOWIng a SImIlar Chmr at Owens' college in that city TO) that fund, a single 
firm of mechamcal engtneers contributes 3,000 I, besides a subscriptIOn of 250 Z. 
per annum from one of its partners The college 18 full to overfloWlng. and a 
proposed buIldmg fund of 150,000 t. has already received subscriptIons amoun~·l 
iog to 40,000 I. i 

The Royal School of Mines in Jennyn-street, In addition to lts le"tures to 
IIrtizans, delivered by some of the mOot eminent men of SCIence, hdS systematic 
courses of lectures In nearly every subject usually compnsed lD a higher tech­
mcal course, with the important exceptIon of matbematlcs , 

The number of its matnculated students IS under 20, Ita metallurgtcal 
laboratory which has room for only 10 students, is always full. The Royal 
College or' Chemistry in Oxford-stree~ whIch is connected WIth It., bas about 
40 students in its 1aboratory. It cannot accommodate more. 

It 
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It has been possIble, in con~quence {If tbe g()od preparatory teaclnn~ of 
elementary mlij:hematlcs in the Dockyard Schools flOm whIch the pupus ,ar,e 
drafted. to make mathematical IDl>trucllOn, whICh, IS wantmg m Jermyn..street, 
'One of the pnnClpal features of the Royal School of NaviiI Arclntecture atSouth 
Kensmgton, the only school of naval construction III the kmgdom. • Accordmg 
to the eVidence {If Mr. Reed. ·CIllef Constructo:\, t~ the Navy, thu~ bchoQI,IS 
rendenng most essentIal sel'Vlce to that ,department. The pupIls are engagEld 
dunn" SIX months m constructIve works m the vanous dockyards, and undergo 
,a co;plete course of technical traInmg at ~outh Kensmgton lilt !ill that relates 
to their art, dunng the rest of the year , 

Your Committee does not consIder It desllable to refer in, 'thIs :\,eport 
to the Royal College of Science In Dublm, or, to the pueen's Colleges and 
SCience classes in Ireland. as the subJect of the lDbtltutlOn~ for promoting 
SCIence and art in Ireland IS now undergOIng separate Investigation. 

2. The Rela!.ton of Illdustl1allfducatlol" to Industl zal Progress. 

The industrial system of the present lIg~ is based on the substitution of 
mechamcal for animal power; its development lS due in thIS country to its 
stores of coal and of metallIC ores, to our geograpblcal posItIOn, and temperate 
clImate, and to the unrivalled energy of our populdtIon , 

The acqUIsItion of scientIfic knowledge has been shown by the witnesses 
to be only one of the elements of an mdustrIaI f'ducation and of industrial 
progress. Indeed, there is a preponderance of eVIdence to show that lIO far as 
the workmen, as distmgUIshed from the managers, are concerned, It clLn be 
considered an essential element only in certain trades, or, generdlly; as enlargIng 
the area from whIch the foremen-and managers may be drawn. 

In all cases another and an mdlspensable element of industrIal success is 
the acqUISItion of practIcal experience anc! manipulatIve skill. 

The eVIdence given before your Committee places beyond all doubt the 
fact, that these latter acquirements are possessed In a pre-emment degree bvour 
manufactunng popUlation of every grade, accordmg to theIr sevf'ral neceSSItIes'. 
They are obtamed in our factones, our forges, our workshops, our shlpYdrdS', 
and our mmes, which, in their organizatIon and applIances, are the models 
whIch, WIth a few special exceptions, other nations have hItherto llnitated and 
followed, but not surpassed 

Although the pressure of foreign cOmpetItIon, where it exists, IS con­
SIdered by some WItnesses to be partIy owmg to the superIOr SCientIfic attain­
ments of foreign manuf.cturers, yet the general result or the evidenee proves 
that It IS to be attnbuted mainly to their artiStIC taste, to fashIon, to luwer 
wages, and to the absence of trade disputes abroad, and to the greater read!.: 
ness WIth wlnch handicraftsmen abroad, in some trades, adapt themselves to 
new requirements 

It 18 owing to one or more of these favourable conditions, rather than' ~ 
superIOr education or technical skill, that the lacemakers of Calais, and the loc().l 
motive manufacturers of Creuzot and of Esslmgetl, are competmg with thul 
country m neutral markets, and ev?fl' at home; and Mr Cochrane states that 
the low rate of wages alone enabteq the factory at Anzin to furrush hlIll with 
pumpmg and windmg engmes, constructed accordmg to hIS own deSign, but 
of excellent workmanslnp, for his collieries m Northumberland and Durham. 

Only two Wltnessrs from BIrmingham,- the one an eminent merchant, 
the other a manufacturmg Jewrller, and Mr Gill, a woollen manufacturer, ·of 
Inneriellhen, in Scotland, altrtbute the loss of certain trades to the superIOr 
skU~ applIances, and educatIon of the German, BelguLn, and AmerIcan manu­
facturers; and the gredt steel works of Krupp, m Westphaha, have been named 
as the only Inst-mce of, a factory whIch IS said tel possess an organIsatIOn 
,superIor to that of any estabhshml'nt in the same 'branch of industry in thIs 
country. ' 

At the bame time, nearly every witnesS' speaks of the extraordmarily 
rapid progress of Continental natIons in manufactur~s. and attributes that 
rapidity, not to the model workshops wlnch are met WIth In some foreign 
countrIes, and are but an indifferent substItute for our own great factones, and 
for those which are rising up in every part of the Continent; but, bpsides ()ther 
causes, to the scientific traming of the proprietors and managerS in France, 

43:1. a 4 Switzerland, 
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Switzerland, Belgium, and Germany, and to the t"lementary instruction v.hich 
is universal amongst the working population of Germany and Sv.itz~rland. 
There can be no doubt, from the evidence of Mr. l\fundelln, of Professor 
Fleeming Jenkin, Mr Kitson, and others, and from the numerous reports of 
competent-observers, that the faCilities for acqumng a knowledge of theoretical 
and applied science art" incomparably greater on the Contment than in this 
countrYI and that such knowledge is based on an advanced state of secondary 
education. 

All the witnesses concur in desiring similar advantages of education for 
this country, and are satIsfied that nothing more is reqUired, and that nothing 
Jess will suffice, in order that we may retain the POSition which we now hold 
in the van 0(. all industrial nations. All are of opmion that it 19 of incalcu­
lable importance economically that our manufacturers and managers should 
be thoroughly Instructed in the principles of their arts. 

They are convinced that a knowledge of the pnnciples of science on the 
part of those who occupy the higher induqtrlal ranks, and the possl"ssion of 
elementary mstruction by those who hold subordinate positions. would tend to 
promote Industnal progress by sbmuldtlng improvement, preventing costly and 
unphIlosophlcal attempts at impossible inventions, dlmlD1slung waste, and 
obVlatmg In a great measure Ignorant opposition to salutary changes. 

Whilst all the witnesses concurred in belieVlng that the economical necessity 
for general and bClentlfic educatIOn is not yet tully reahsed by the countJ·y. 
some of them consider It essentldl that the Government should interfole 
much more actively than it has done hitherto, to plOmote the establishment 
of bClentlfic schools and colleges 10 our great llldustrial centre3. 

In reference to the suffiCiency, or the reverse, of voluntary efforts, It is 
stated, on the one hand, that premiUms of several hundred pounds are paid for 
the admISSion into the offices of cIVlI, and the workshops of mechanical engI­
neers, of pupils, many of whom fail to aVllll themselves fully of the valuable 
instrucbon whICh they would obtain there, owmg to the absence on their part 
of all prehmmary mstructlOn m mathematiCs and phYSical sCience. It IS 
reasonably mferred that persons who are wllhng to pay those large sums, 
and who do not heSitate to send their sons to expensive schools, WIll be pre 
pared to pay for mstructlOn m RClence as soon as they are conVlnceu of its 
utility. It IS argued, on the other hand, that m all countrIes, and at aU 
tImes, the offer of educatiOn of every kmd has preceded the demand, and that 
/lny temporary sacrifice on the part of the State, m order to place sClt'ntlfic in­
structIOn WIthin the reach of those who would be likely to appreciate It, will be 
amply and speedIly repllld by the increase of the general intelligence and pros, 
perlty whIch It Will produce. 

A more general opinion on the part of the witnesses than eIther of these 
opposite Views is, that wherever any locahty in which, from its geographical 
POSition and mdustrlal importance, It may be pi esumed that a sCientific college 
or a higher secondary school of SCience IS likely to be successful, 19 prepared 
to contribute largely to the creabon and maintenance of such an Institution, 
the State may fairly give assistance to such locahty by lIberal grants for 
buIldIng and apparatus, m addltlon to the existIng payments on results and 
scholBrbhIps. 

CO::-lCLUSIONS. 

The evidence wll1ch has been given before your Committee, and in part 
summarised In the preceding pages, together WIth the information which is 
acceSSible to them in common With other members of the como-.unity, has con. 
vinced them: I 

(1) That With the view to enable the working class to benefit by scientific 
instruction it is of the utmost importance that efficient elementary mstruction 
should be wlthiu the reach of every child. 

(2) That unless regular attendance of the chi1dren for a sufficient period 
can be obtained, little can be done in the way of their scientific instructIOn. 

(3.) That elementary instruction in drawing, in physical geography, and 
in the phenomena of nature, should be given in elementary schools. 

(4.} That 
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(4.) That adult science classes, though of gTeat use to artizans, to foremen, 

and to the smaller manufacturers, cannot provide all the scientrfic instruc­
bon whICh those should possess who are responSIble for the conduct of Important 
industnal undertakmgs That all whO!~e necessIties do not oblige them to leave 
school before the age of 14, should receIve mst~uctlon m the el~DI~nts of sCIence 
as part of their general educatlOn 

(5) That the reorganisatIOn qf secondary instructlOn and' the introductlOn 
of a larger amount of sCIentific teachmg into secondar,y schools are urgently 
reqUlrrd, and. ought to recel\'e the ImmedIate conSlderatlOn of Parhament and 
of the country. 

" (6) That It IS deSirable that certaIn endowed schools should be selected in 
favourable sItuatIons for the purpose of belDg reconstituted as' science schools, 
havmg m view the specIal reqUIrements of the district. such scho'Ms to be 
rE'ndered avallable to the surroundIng dIstrICts. by the establishment of exmbi­
tions open to pubhc competltlon, so that the children of every grade lllay be 
able to rIse from the lowest to the hIghest school 

(7) That superior colleges of SCIence, and schools foJ:' special SCIentific in­
structlOn reqUIrmg CQstly bUlldmgs and laboratorIes, cannot be supported by 
fees alone, \\ Ithout alii from one or more of the followmg sources, namely ~ the 
State, the locahties, and endowments or other benefactions. 

\ '\" 
(8) That such colleges and speCIal schools are most likely to be successful 

If established In centres of mdustry. because the choIce of such centres tends 
to promote the combmation of science with practice on the part both of the 
professors and of the pupIls, and to' enable many to attend them to whom 
the expense of hvmg at a dIstance from bome would otherwise be an insu­
perable barrier. 

(9) That the provlDces of England, e~peclally the agricultural dIStriCts, have 
not received a suffiCient proportIOn of the State gTants for SCIentific educatIon. 

(10) That those provmces of England are entItled to such a mowficatlOn of 
the publIC gTants as will afford them mcreased ald, supplementary to the funds 
which they may rruse m theIr ovm local!bes for the purpose of promoting SClen­
tlfic instruction '1 hat grants of money from the natlOnal exchequer for local 
scientIfic instruction should be chIefly deSigned to promote local actlvlty,.and 
a better use of resources otherwise avallable, and should be regarded as occa­
sional or temporary. 

(11 ) That some slight adwhon to the emoluments of sci~e teachers would 
probably tend matenally to promote thE' establishment and permanence ot 
elementary sCIence classes' f 

(12.) That the provisions of the Public Libraries and !VIuseums Act should 
be altered so as to enable pubhc bowes to levy a slightly increased rate for 
sCientific purposes. • 

• (13) That the mf.nagers of training colleges for the teachers of elementary 
schools should giv~ 'special attention to the instructlOn of those teachers in 
theoretICal and applied SCIence, where such instructlOD does not eXIst already. 

(14) That teachers in elem~ary day schools should be prud on results, for 
teachmg science to the oldJ~nolars, in the same way as payment is now made 
for drawmg in such schf\" . .,. That the educatlOn of hIgher science teachers 
should be encouraged, by the granting of degTe~s in sCl~ce at Oxford and 
Cambndge as at other UniverSIties, and by the opening of a gTeater number o( 
fellowships to distinction in natural sCience as well as m hterature, and mathe­
matical and moral science 

, (15) Tli t a more intimate connection between the various Government 
mstltutlons\olr SCIentific mstruction m London would mcrease the effiCIency 
of each of those mstitutiOns, and that the constitution and managemen~ of those 
instltutions and theIr future relations to each other reqUIres further mvestJga­
tion. 
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PROCEEDING'S OF THE COMMITT)::E. 

Thursday. 2nd Apnl 1868. 

" 
MEMBERS l'RESENT: 

Mr. Samuelson. 
Mr Akroyd. 
Mr. E. POtter. 
Mr. Powell 
Mr M'Lagan 
Mr. Wllham Lowther. 
Mr. Bagnall. 

Mr. Samuelson WIUl called tQ the Clwf, 
tlIe COQllll1Uee, del,J.berated. 

Mr Read. 
Mr. Acland. 
Mr D,xon. 
Mr. Gregory. 
Lord FrederIC Cavendish. 
Mr. Graves. 

[AdJourned til Thursday. 23rd April, at Twelve o'clock. 

Tkur8ilay. 23rd Apn11868. 

MEMBERS PRESENT: 

Mr. SAMUELSON in the Chair. 
Mr Gregory. 
Mr Duwn. 
Mr. Potter. 
Mr. 13azley 
Mr h1'Lag8l!l. 
Mr. Lowther. 

Lord FrederIc Cavendi~ 
Lord Robert Montagu 
S,r Charles Lanyon. 
Mr AustaD Bruce. 
Mr. Bagnall 
Mr Gravel/. 

M,r Bm'71 Cole, P,B., $lid CJlP~ D(J'I!ne1111. :II E:., were severally examllU!d. 

[AdJourned to Monday next, at Twelve o'clock. 

Monday, 27th .April 1868 

Mr SAlI!IUELSOlf in the Chair. 

Mr. Akroyd. 
;Mr. Bagnall. 
Lord Robert Montagu.. 
Mr,Read 
Mr. M'Lagan 
Mr Bazley. 
Mr. Potru. 

Captain. Donnelly, It E, furtb~, l!X&IIlpJIld. 

Mr II ll. W. Lmgen examined. 

Mr Auwtm Bruce. 
Mr. Gregory. 
Lord FrederIc Cave~ 
Sir CbarJu ;LlIDY0n. 
Mr. W Jlham Lowther. 
Mr D,xon. 
Mr. Acland. 



Thursday, 30th Apl"tl 1868. 

'II 

MEMBERS l.>RESENT • 

Mr. SA.)[UELSON in the Chal1'. 

Mr • .Ahoyd. 
Mr Read 
Ml-. Pottlll:. 
Lord Robert Montagu. 
Lord Frederic Cavendish 
SI1' Charles Lanyon. 
Mr Acland. 

Mr Aus1p1 Bru.C6. 
Mr. Gregory • 
Mr. M <Lagan, 
Mr Bazley. 
l\Ir DIXon. 
Mr, Bagnall. 
Mr. Lowther 

Mr. Henry Cole and Captain Donteto//J R E , further examined 

Dr. Lyon Pla?Jfazr exammed 
(A~ourned to Monday next, at Twelve o'clock. 

Mr. Bazley 
Mr. Potter 
Mr Ahoyd 
Mr. Lowther. 
Mr Bagnall. 
Mr. Graves 

Monday, 4th May 1868. 

Mr SAMUELSON m the Chair 

Lord FrederIC Cavendl 
Lord Robert Montagu. 
Mr DIXOn. 
Mr. Read 
Mr AustIn Bruce 

Mr. Trenham Reek" Mr. J. F. kIm, and Dr. J. Perty, were severally examined. 

[AdJourned till Thursday next, at Twelve o'clock. 

Mr. Bazley. 
• Mr. Potter. 

Mr. Akroyd. ' 
Mr. DIXon. 
Mr. Acland. 
Mr. Lowther • 

TAursday, 7th May 1868. 

MEMBERS l'lI.ESEN't ~ 

Mr. SAlI1J1ELSON m the Chair • . 
Lord Frederic CavendIsh. 
Mr. AustIn Bruce 
Mr Graves. 
Mr M'Lagan. 
Mr Read. 

.Mr. JO#ph Wh.twortA and Mr. Robert Hunt, FRS., were severally examined. 

[AdJourned tall Monday next, at Twelve o'clock. 

432.' b2 



l'ROCltEDING8 OF SELECT COMMITTEE 

Mr. Lowther. 
Mr. Acland. 

Monda!J, 11th 1Ila!J 1868. 

lIltMBEBS l'BESENT: 

Mr SAMUELSON In the Chair 

Mr. Bazley. 

Mr AustIn Bruce. 
Mr Akroyd. 
Mr. Potter. 

t!!r Charles Lanyon. 
Mr JoI'Lagan 
Lord FrederIC Ca.vendish. 
1\lr Read. 

Dr. W B. Carpenter aud Profess"r John Tyndall were severally exnmmed 

[AdJourned to Thursday next, at Twelve o·olock. 

1\11.. Graves. 
Mr. Bazley. 
Mr. Potter. 
Mr. DIxon. 
Mr. Lowther, 
l\1r. Acland. 
Mr. Akroyd. 

Tliursda!J. 14th Ma!J 1868. 

MEMBERS PRESENT: 

Mr. SAMUELSON in the Chair. 

Lord FrederIC Cavendtsh. 
Mr Read 
Mr. M'Lngan 
Lord Robert Montagn. 
Mr. AustIn Bruce. 
SIr Charles Lanyon. 

Roolh cleared-The Committee deliberated. 

Professor FleeTlIlll!l JenTun exammed. 

Mr. Gregory. 
Mr Lowther. 
Mr Acland. 

lAdJoumed to Monday next, at Twelve o'clock. 

~fonda!J, 18tn Ma!J 1868. 

lIlEMBERS l'BESERT : 

Mr. SAMUELSON In the Chait 

Mr Bazley. 
Mr. M'Lagan 

Lord Robert IIIontagn. 
Mr. Akroyd. 

Sir Charles LanyoD. 
Mr. Read. 
Mr. Powell. 
Mr. DIXon Mr Potter. 

Professor R B. Clifton and Sir Il. Kane were severally exammed. 

Mr Graves 
Mr. DIXon. 
Mr. Acland. 
Mr. Bagnall 
Mr. Bazley. 

[Adjourned tIll Thursday next, at Twelve o'clock. ~ 

ThuTsaa!J, ~18t May 1868. 

MEMBERS l'BESENT: 

Mr. SAMUELSON m the Chan-. 

lIr William Lowther. 
Mr. Potter. 
Mr. Read. 
Mr. :M'Lagan. 

Rev Dr. Joseph Woolley and Mr. E. J. Reed were severally examined. 

[Adjourned till Monday next, atJTwelve o'cloo~ 



Mr. <haves. 
Mr <hegory. 
Mr Potter. 
Mr. fuon. ' 
Mr. Akroyd. 

bN SCIENTIFIC INSTRUCTION. 

I 
Monday. 25th May 1868. 

Mr 

MEMBERS PRESENT~ 

SAMUELSON In the Chair 

Mr. Bazley 
Mr B~all. 
Mr Acland. 
1Ifr. M<Lagan. 
Mr. Read. 

Lord Fredenc Cavenchsh,. Sir Cha~les Lanyon. 
(I 

Mr J. W. Cunmngham, Dr. W. A M,ller, and Rev. E. ~ Aobott, M A , were severally 
exammed. 

Mr. Gregory. 
Mr Bazley. 
Mr Potter. 
Mr.Akroyd. 

[Adjourned tt1l Thursday next, at Twelve o'clock. 

Thursday. 28th May 1868. 

MEMBERS PRESENT' 

Mr SAMUELSON In the Chair • 

. 1 

Mr DIXOn. 
Mr Acland. 
Mr W tlham Lowther 
Mr. Bagnall 

Rev. Canon Moseley, Mr. Thomas Coomber, and Rev. John G Crommell, lILA... were 
"everall?, examined. • 

[Adjourned till Monday, 8th June, at Twelve o'c1clck. 

, 
Monday. 8th June 1868. 

J. 
MEMBERS PRESENT 

Mr. SAMUELSON JI1 the ChlUl' 

Mr Lowther. 
Lord Fredenc Cavenchsh. 
Mr Akroyd. 
Mr. Potter 

Mr. Read. 
Mr. M'Lagan. 
Mr DIXon. 

'Mr. Henry W,lllllm R'pley~ Mr. aeorge G.bb, Mr W,ll.am Henry 8t0l'fo~d, and Mr. 
ae~g. Jarma.n, were seveTlilly exammed. 

Mr. Potter. 
Mr. Thxon. 
Mr. BazIey. 
Mr. Graves. 
Mr. Lowther. 
Mr. Bagnall. 

[AdJourned till Thursday next, at Twelve o'clock 

Thursday, 11th June 1868. 

MEMBERS PR~SENT. 

Mr. SAMUELSON JI1 the ChlUl'. 

Lord Fredeno Cavendtsh. 
Mr. Akroyd. 
Mr. Powell 
Mr Austm Bruce. 
SIl' Charles Lanyon. 
Mr. Beecroft. 

Mr. A"thony John MIm,ulla, Mr. Henry A.hIDeU, Mr. noma. Isaae Barkin, Mr. J_ 
Klt_. jun., and Mr Henry H. Sal4s, were severally exanuned. 

• [Adjourned till Monday next, at Twelve o'clock.. 

432. b3 



PROCElUllNGS ()]i' SELECT COIQ[[T'l'EE 

Mr. Acland. 
Mr. Akroyd. 
Mr Lowther. 
Mr. Potter 
Mr. Bazley. 

Monday, {5th June 1868. 

MEMBERS PRESENT: 

Mr. SAMUELSON in the Chrur. 
Mr. Bagnall 
Mr. M'Lagan. 
Mr. Read 
Mr. DIXon. 
Mr Powell. 

Dr. J. Watt., llr. Thomas Lawton, and Mr John Angell, were severally examined. 

Mr. J. F. I.ellR further exawned. 

Mr. Potter 
Mr. Bazley. 
Mr. Akroyd. 
Mr Acland 
Mr. Bagnall. 

[Adjonrned till Thursday nen, at Twelve o'clock:. 

Thursday, 18tk June 1868 

:MEMBERS PRESENT : 

Mr. SA)[UELBON in the Chair. 

-
Mr. Lowther 
Mr. Powell 
Sir Charles Lanyon. 
Mr. DIXon. 
Mr. 11:<Lagsn. 

- Professor Henry E. BOBcoe, F.R B., and Mr John Platt (a Member of'the Honse) were 
eeveralll exanuned. 

Mr. Read. 
Mr. Potter. 
Mr Acland. 
Mr Lowther. 

[Ad.Jonrned till To-morrow, at Twelve o'clock:. 

FNday, 19th June 1868 

lIfElIIBERS PRESENT: 

Mr SAMUELSON m the Chair. 

Mr. DIXon. 
Mr Powell 
Mr. Bagnall 
Lord Freden" CavenWsh. 

Mt. ~t Bumney eXamIned. 

Mr. Dixon. 
Mr. Potter 
Mr Lowther. 
Mr.Akroyd. 

[AdJonrned till Monday next, at Twelve o'clock. • 

Monday, 2~nd June 1868. 

)[EMBERS PRESEHT: 

Mr. SAMUELSON in the Chair. 
Mr. Bagnall 
Mr Acland. 
Lord Fredem Cavendiah. 
Mr Powell 

Mr. John Henry ChamberlalR, Mr. W. C. Attlum, Mr. John Bragg, and Mr. C Hwol 
were severally exanuneiL 

[AdJourned till Thursday next, at Twelve o'clock 



011 ISOIENTIFIO I:NllTBUCTION. 

ThursdaJj, 25th June 1868 

lIlEMBEBS PRESENT. 

Mr. SAMUELSON m the Cha.Ir. 

Lord Roben Jf!lJltagu. 
Mr :Du:on. 

j 
Mr Gr~ves. 
Mr Acland. 
Mr Lowthe.r.. 
Mr M'Lagan 
Mr.Re~ 

Mr, Potter. 
Mr. Powell 
llr. Akroyd. 

C~ptain Dannen!!. 11 E., further examined. 

Mr. James Chance, Mr. Alfred F,eld, Dr. 'George L1C1!Jd, and Mr. John S/urrOfD W,.,glit, 
were severally exammed 

Mr Akroyd. 
Mr. M'Lagan. 
Mr. Ba.zley. 
Mr. Potter 

[AdJourned till Monday next, at Twelve o'Qlock. 

Monday. 29th JUlIe 1868. 

MEMBERS PllESENT' 

Mr. SAMUELSON m the Cha.J.r 

Mr. Powell 
Lord FrederIC Cavenchsh. 
Mr. D).Xon 
Mr.Re~ 

SIr Charles Ltmyon. 

Sir C Lanyon (a Member or the Committee), Mr R Calvert Clapham, Mr. Will,am 
CDChrane, Mr. John DagZlsh, and Mr. Henry Watso", were severally exammeil. 

Mr. Gregory 
Mr M'Lagan. , 
Mr. Lowther. 
Mr. Akroyd. 
Mr. Bazley. 
Mr. Powell 

[AdJourned till Thursday next, at Twelve o'clock 

Thurflday, 2nd July 1868 

IlEYBER9 PRESENT C 

Mr. SAMUELSON III the Ch8ol1'. 

Mr.Mt Lagan. 
Mr. AustIn. 
Lord Frederic CavenWsh. 
Mr. DIXon. 
Mr. Graves. 

Dr. Steu .. "", Macadam, Mr. John Mayer, F 0 S., Mr. Ro~ert G,ll, and Mr. WillIG'" 
Bam, were severally ~ed. 

[Adjourned till To-morrow, at Twelve o'clock. 



.m PBOCEEDINGS 01' SELECT COllIDTTEE 

Friday. 3,d J~ly 1868. 

Mr 

Lord Robert Montagu 
Mr. DIxon 
Mr. Potter 
Mr Buley 

KEMBEBS PBESENT: 

SAlltJELSON Ul the ChlLlt'. 

Mr. M<Lngan. 
Mr. Akroyd. 
Mr. Aclami. 
Mr. Lowther. 

Mr Powell. Lord Frederlo CBvenwsh. 

CBptam Donnelly, BE, further exammed. 
Lord Robert MontafIU (a Memher of the Committee), Profe880r T II. BlaZe!!. I'.R.S., 

Dr E Franklalld, F B S , and Mr J. C Buckmaster, were severally eXBmmed. 

[Adjourned to Tuesday, 14th, at Twelve o'clock (to consider Report). 

Tuuday. 14th JulJj 1868. 

MEMBERS PRESENT' 

Mr SAHtJELSON m the Chair. 

Mr Powell. 
Mr Potter 
Mr Akroyd 
Mr. Bazley 
Mr. DIXon. 

SIl' Charles Lanyon 
Lord Robert Montagu. 
Mr. Acland. 
Mr. Read. 

DRAFT REPORT proposed by the Chairman, read a first time as follows '-

"1. In order to ascertain the state of scientific Jllstructlon amongst the mdustnal 
classes, your ComDuttee has called before It Wltne88es representmg the followmg bO<b.e8 .-

"1st. The Department of SCience and Art of South KeIlS1Dgton, the Committee 
of Councll for EducatIOn, and the Government Colleges of ScIence and Naval 
Arcrutecture 

"2nd. The Uruverslty of Oxford, the Uruver81ty of London, and certain institu­
tIOns unconnected WIth the State, m winch sCIence 18 taught exclu81vely, or holds a 
promment p081tIon 

"3ri! The few secondary schools m which sCIence has been for some tIme syste­
matIcally taught. 

" 4th The managers and teachers of sCIence classes and mechaDlCS' insbtutea 
recelvmg ald from the State, or supported exclUSIvely hy voluntary efforts. 

.. 5th The populatIon engaged m the great staple industrIes carned on Ul the 
prinCIpal manufacturmg towns and dtstrlcts 

" 2 Theil' eVIdence may be Ulcluded 1ll1der two heads -

"1st. The state of SCIentIfic mstrucoon o~ 
"(1 ) The foremen and workmen engaged in manufactures 
"(2) The smaller manufacturers and managers. 
"(3 ) The proprietors and managers-Ul-chief of large Industrial undertakmga, 

and-

k 2nd. The relatIon of mdustrial educatIon to mdnstnal progress. 

"L-The STATE of SCIEIiTIFIC Il!lSTBUCTIOIi of FOBEIlEIi and WOBIU1EIi. 

113. It 18 stated that the foremen are almost, witbout exception, persons who have heen 
selected from the claBB of workmen by reason of thetr superior natural aptItude, eteadtnesa, 
and mdustry. Their education, and that of the workmeD, dunng the school age, hu 
been received in elementary schools; and owmg both to the defecbve character of the 

instruetion 



ON SOlENTIJ'lO IJrSTB110TION. 

instruction in those scl!ools, and to the early age at :which the clnldren go to work. 
It is rarely suffiOIent to enable them to take advantage of sClentIfie mstruetion at a later 
penoeL 

.. 4. In this statement the clnldren educated as half-timers undet the Factory Acta 
must as a rule, be meluded. The eVIdence of Mr Muudella and otMr WItnesses tends 
to sh~w, that the pnmary educatIon receIved in the factory schools IS mSUffic,Ient, except 
where the employment and educatIon are both uumterrupted between the ages of eIght 
and 13, alld where the mstructIOn IS given m good schools establIShed or supported by 
manufacturers who take an actIve and mtelligent mterest in the welfare of the clnldren 
whom they employ. 

"5 As a. rule, the httle rudunentary knowledge acquired at school is rarely retained 
after the young people have been at work two or three years, and elementary SCIentIfic 
instructIon 18 thus entIrely beyond the reach of a large portIon of our mdustnal populatIon. 
The senes of schools at HalIfax, a.t Oldham, &0., are exceptIonalmstances of f8Jr elemen­
tary eduea.tIon to clnldren, followed by elementary mstructIon m theoretIea.l a.nd apphed 
SCIence to young persons and adults • 

•• 6. It IS stated by nearly every WItness (a.nd on thIs subject your COmmIttee would 
dIrect particular attentton to the eVIdence of the Rev Thos. Cromwell, pnnClpal of the 
trainlU~ school a.t Chelsea) that the tendency of the ReVIsed Code ha.s been to rumlDlSh 
the effiCIency of elementary educatton. It IS hoped that the recent mtroductIon or a. 
seventh standard of exauunation may ha.ve a contrary and benefiCIal effect, and It 18 

-llontended tha.t phYBlcal geography, the elements of drawmg, of the properties of 
matter, and of the laws of health, may be taught to young chIldren in every elementary 
school. /. 

"7. The eXIsting elementary classes in expenmental SCIence are generallXil"lield in 
connection WIth mechamcs' or hterary mstttutIops, although theIr number h'll"'mcreased 
of late, they are confined chIefly to the Metropohs and Its neIghbourhood, and: to Lan­
cashire, the West Rldmg of YorkshIre and Cornwall, and tEl- Edinburgh and Glasgow. 

" The pupils may present themselves for the exa.mmattous of the Society of A.rts, and or 
the DepartuIent of SCIence and Art at South KenBlngton When sucl! pupIls are of the 
artIzan class, and are successful, payment ac~ordmg to results IS made to the teachers by 
the Department, a.nd Queen's pnzes or medals are gIven to the pupils themselves • 

• 1 BeSIdes artIza.ns, draughtsmen, clerks, teachers, and other persons of VBriouil'grades. 
a.ttend these cla.sses, and the eVIdence of Professor Tyndall, Professor Huxley, and the 
other examIners, a.s well as of many other competent WItnesses, concurs to show that the 
instructIOn, though elementary, IS sound. 

"8 Elsewhere than m the dIstncts named, these classes scarcely exISt. Ill! the lDld­
land counttes, the MIdland Institution of Bmmngham IS the only one m WhICh expen­
mental SCIence is systematIcslly taught There are no such classes permanently 
estabhshed m the north'eastern, eastern, west lDldland, or southern countIes, and m 
JUany parts of England, tha fact that Government aid is granted to them was unknown, 
untIl l?ubhc attentton was dlawn to It br the recent rusCUBBIO\! on the subJect of techmcal 
education, and by the appomtment of this CommIttee It IS true that the SCIence and Art 
Dll'ectory shows numerous cla.sses scattered over the country, but they are mostly con­
fined to rudImentary mstructIon m chelDlstry, phYSIOlogy, and botany, In V&r10US schools. 
Though not WIthout value of theIr own, they have very httle, If any, dIrect mfluence OlL 

the Industnal occupatIons of any cla.ss. 

" 9 In Scotland, where the supenor pnmary mstructIon of the armans removes one 
of the obstacles to theIr acqwnng sCIenttfic lDstructton, the Wa.tt Institution of Edm­
burgh, and the Andersoman UnIVersIty of Glasgow have rendered good serVIce, the 
former durlDg nearly half a century, the latter for mote than 20 Yl'.ars, they can boast 
amongst theIr scholars such names as those of Nasmyth, James Youug, and many others. 
Techmcal obJectIons have hItherto prevented these schools from recelVIng the grants of; 
the SCIence and Art Department, but Withm <the last 12 months these have been over­
come. 

"10. The MlDlDg School of Cornwall, ft.S descrIbed by Mr Robert Hunt, Keeper of 
MlUlDg Records, 18 the only one of Its kInd; the mining pO'pulatton bemg sea.ttered 
over a WIde area, It IS necessary to selld a. teacl!er to the VIllages m order to conduct th~ 
cla.sses. 

" The miners are taught the elements of cl!elDlcal and physical science Wlth specIal re. 
ference to their occupattons; and the school IS producmg results which are excellent, 
though lImIted &S to theIr area. by want of fUllds. The wages of the mmers are madequate 
to enable them to pay fees suffiCIently hIgh to support the school, even WIth the BId or 
payment on results from the Deparment of Science and Art, and the local subscriptions' 
ao not enable the promoters to prOVIde mstructton for all the VIllages whIch reqUIre or 
deBll'lllt. 

It n. Tbe WItnesses from the north of E~land, representIng the cOal trade. Messrs. 
Daghsh & Coohra.ne. are a.nxiOUB for the establishment of a. simJiar perIpatetIc scl!ool m the. 
~ 0 ~ 



l'BOOfiBIUlfGS OJ' SJ:LaCr OOJllQ'lT&lI: 

, l'it"YJ1lages 'flf Durham and North_berland. Until iIlell' attentIon '!I'M drawn tb the 
Connsh MiDmg School, they 'Were qwte unaware of I'" exmeuce. They state that the 
proprietors of collienes woufd be willmg to proVlde the necessary bwldmge, and they oon­
IIlder It essenbal that the Depa.rtment of SCience and Art should give Ita adVice, 8Jl.d the 
serYlees of Ita qrganismg master, to the local matter which may be fonned to carrT 
out science iDstruction l,UIlongst the DllIling population of those count.J.ea. 

,. 12 At Hudderstield specmI claaees BTe now i.n course of forma.bon for tellChing 
eheulletr,y, 118 apphed to dyemg, tb foremen and apprentIces. Theee elaeeea are supported 
by the priDClpal manufactut"e1'8 and merchants of the nClghbourhood. At Bradford a sub­
scnptlOn hat baa been opened for the erection of a school of SCIence and Art, at a east or 
50,000 1, to wluch one of Its CItIzens has oEered a contnbntwn of 5,000 L; aud the 
munificent gift of 10,000 L by Mr. Wlutworth, for the endowment of scholarshlllll "I 
mechanical engineenng. 18 offered on conditions that give to the arbzans, concurrently With 
men of other grades, and who have received a more hberat education, an opporturuty of 
acq wring a sCientmc knowledge of their craft and profeB6lon. 

"13. The Hulme branch of' ilie Amal~ated Society of Carpentel'l! baa been the first 
trade sOCiety to -estabhsh an adult schoolm which carpenters and JOIners, whetlier members 
of the society or not, may be taught drawmg, the pnnCll'les of bwldmg, constructwn, and 
other branches of science having special reference to their trade. 

"14. The Bristol Trade School, and the NaVIgatIon School of Hun, both aided by 
grant.. on results from the SCience and Art Department, are conspicuous examples of the 
8IlccellBfullntroductlOtl of sCience teachmg into elementatr schools of a superIor kInd for 
"rtiZ&l19 The Bnstol ~haol18 fully descnbed In the eVldence or Mr Thomllll Comber. 
The buildmg, fonnedy used as a natlonal sehool, IS rent free, and receIves some 150 bo~ 
of the ages of 12 to 15, who are taught elementary matliematlca, chellll8try, phY81cB, and 
.mecharuCal drawing They pay a fee of 3 L per annum, which, together with the grant 
_ on results, covers the cost of condUCting the school 

.. 15. A. hindrance second gnly tb that of the defeetlve elementary instruction of th$ 
pupIls 18 tlIe scarcIty of sCIence teachers, and the want of schools for traUllng them. The 
remuneration of the teachers, ansing from pupils' fees and payment on resulta by the 
Department or Science and Art, is, With few exceptiOns, so scanty that tclence teaclung" 
scarcely ever followed as a profeSSion, but only as an addition w some more ,Profitable 
employment. Hence, classes are frequently sUllpeuded whenever the more unportant 
OIl'Cul'stIons of the teacher demand increased attention, or cause him to remove to othe~ 
localities. • 

" Nearly all the witnesses claun, as a means of augmenting their emoluments. lOme 
relaxation of the rule which prevents teaphers bemg paid on the results of mstructlon 
given to perlOna who are BOt artIzana. 

-16 As tlIe demand for inatrnction increases, the incomes Df the teachers will doubtlea& 
increase hlrewise, but the want of competent men will still remBln. The offer, under .. 
a recent Mmute of the Department, of BU1IlS of 25 I per annum in Sid of scholarship' to b. 
founded by localities contrJbutIng like sums, toO'ether WIth the ren:usslOn of the fees ot 
the Govel'lllllell6 Colleges of SCience, to- the h~re or Jluch scholarship" will probably 
induce some young men to prepare themselves for the career of elementary 8C1ence 
teachers. 

"IL THE SOIENTIFIO INSTBUOTION OF TIlE SMALLER MANuF.l.CTUBERS A.ND 
MANAGEB/! • 

.. 11 Unfortunately, this division may be disposed of in a very few words. Ita mem­
iers hav" either risen from the rank of foremen and workmen, in wwch ease all that has 
8eeot stated of the :first diviaton will also apply tb them; or elae they are an oEshoot from, 
the clss& of lllB8.Iler tradesmen, clerks, &0, and have been educated In th.' ~ 
aeeondary endowed. snd ao-called commer~Ial schools. With some ad ... • • 
the instruction which they aEord is oertam1y not supel'lor tb that _ _ __ J!Q ' 
elementary schools; and evCR ID. the better schools Of thJs grade the prinmplee of sclenoo 
are scarcely ever taught. The pupile have, however, generally remamed at school tIll 
the age of 14 or 15, and they never lose the use of the elementa.ry mstructwn which they. 
had acquired at school Hence, where the opporturuty for matrnctlon 1B adult 8CleDee) 

classes eXISt, they have not, hke the artJzans, to contend Wlth the mere clerical obataclea 
to the acquisition. of scientrlic knowledge. 

"IIL-TxE Paol'BIBTOBB AND M.UIA.GEBS OF GUAT IDU8TIIUL UJlDEBTAJUIIIGII. 

«18. In those not unfrequent cases where these peraous also have risen from the rank, 
of artIzans, the l!8.IIle exceptional gtfts, includmg more especuilly those of nneonquerab1e 
~everanee and energy which had eaU8ed theIr elevation, have also enabled them gene­
mllv 10- correct the defiCIencieS' of their early literary training. Any knowledge of 
_ :' I!ClCnti~ 
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BClentJ.Jic pnnmples whIch they may hav • .cqw.red is geuerally the result of sohtary 
readlDg, and of synthetical observa.tlon of the facti!, 111'$ wluch tlwz pnraw.ta.have made 
them familiar. 

"19 More generally, however. the tramiDg of the capitalIsts, and.of the managers ,of 
theU' class, has heel). that of the hIgher, secondary, or pubhc schotlls, iiollowed m rare, 
'though in more recent ,.ears less unfreqneni, instances, by a course of more or less 
systematic SCIentific lDstructIon m colleges hke the Royal School of MiDes, the Royal 
College of Chenustr]'. University ancj. KIng's .colleges. LondOl'l, Owens' College, Man­
chester, and the laboratorIeS pf the Umvemties of; Edmburgh a.nd, Glasgow. The 
S61entw.c courses of Oxford have been too recently mstltuted, and have hitherto been de­
voted too entirely to pure SCience, to have had any appreciable mftuence 011 the sClentJ.Jie 
lDstructlon of thIs class, beSIdes whIch, a feehng eXISts, to whICh expressIOn was gIven by 
Mr Chance, the eminent manufacturer of Smethwlck, hImself a man of great smentJ.Jic 
attauunents, and a dlstlDgwshed member of the UmverSlty of Cambnpge, that however 
SUitable the umversltIe$ may be or become for the trammg of professors of SCIence of the 
higher class. the habits at present acqUIred there by the sons of wealthy men are not 
conducive to the successful prosecutlon of an mdustrisl c~eer. 

"20 The Mlhtary and SCientIfic DepartInent of the Propnetary College of Chelten­
ham. and the Cit! of London Endowed School, are exceptIonal lDsiances of secondary 
schools In whIch 1DstructlOn In sCIence holds ~ first place In the great publIc schools 
of Harrow and Rugby, instruction in one SCientw.c subject, in addItion to clasSICS and 
mathematic!, has only recently been made compulsory'. 

fC 21. Any attempt to analyse briefly the eVIdence as to the degree ofinstructIQIl given 
at Kmg'B College and University Conege, London, and Owens' College, Manchester, 
would probably fau to convey a correct ImpreSSIon your CommIttee would therefore 
direct attentIon to the emdence.~ eztenlo. The same observatIoll apphee. to the Um­
versIty of Edtnburgh, whe.re a ChaIr of ClVU Engmeenng has recently been founded by 
SIl DaVId Baxter, to the endowment of whIch. the Government baa agreed to COil!­

trIbute. 

"22 The inhabitants of Manchester have raised a fund for endowmg a simIlar Ch1O.ir at 
Owens' College In that City To that fllnd, a smgle firm of mechamcal engineers contri­
butes 3,000 I , beSides a subscription of 250 I. pe:r annum from one of lts parmers. The 
college 18 full to overflowmg, and a proposed bwIdmg fund of 1.50,000 I. has already re­
ceIved subSCriptions amountmg to 40,000 I 

"23. The Royal School of MlDes, In addttIon to Its lectures to artlZans delivered by 
some of the most emment meD of SClellOe, has systematic courses of lectures In l).6arly 
livery subJect usually compnsed mil hIghe.r techmca.l course, With the important exceptl.oll 
of mathematics. 

"The number of Its matnculate.d students 18 under 20; its metallurgIcal laboratorr, 
whICh has room for only 10 students, 18 always fall The Royal College of Ch~lstry m 
Oxford-etreet, whicn 18 connected w~th I~, has about 'j10 students in Its labor&tory, It 
canllot accommodate more ' 

"24 It haa been pOSSible, thanks to the e:ood preparatory teachmg of elementary mathe­
matIcs in the Dock;xard schools from whIch the puptls are drafted, to make, mathematIeal 
mstructlon, whIch IS wantIng in J ermyn-etreet, one of the pnnclpal features of the Royal 
School of Naval ArchItecture at South Kensmgton, the only school of naval construction 
in the kingdom Accordmg to the eVIdence of Mr Reed, Cluef Constructor to the Navy, 
thIS school IS rendermg most essentIal servICe to that departInent. The pupus are engaged 
dunng six months m constructive works lD the vanous dockyards, and undergo a 
complete oourse 6l:.techmcal traIDlDg at South Kensln"o-ton m all that relates to theU' art, 
durmg the rest of the year. 

"25 Your Committee does not conSIder It deSIrable to refer in thIs Report to the RoyaI 
College of SCienoe m Dubhn,"or to the Queen's Colleges and sCIence classes in Ireland, 
as the subject of the mstltutlons for promoting. SCience and, art in Ireland is now undeF­
gomg &e~a.te mvestlgatlon. 

"26 Tlie followmg abstracted statement of the cost of Instruction m some of the 
precedmg schools or mstltutlons, though only approximate, may be of serVlce'-

.. Royal School of Mines, 30 1 for tltree years, exclnslve of laboratory fees, whIch 
are from to per lUfuum • 

• " Royal College of Chemistry, 6 1. per annum, exclUSIve of laboratory fees, which 
are 

.r King's College SClentJ.Jie DepartInent, 
"UlllVerSIty College, , 
.. Owens' College, Manchester l evening classes to working men, at per 

course 

"Cheltenham College Military DepartInent, 28 I, per annum. 'books. laboratory, 
&0., 8 L per annu .... 
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" City of London School, 9 l. per anDw:n. 
.. Bristol Dlocesan Trade School, 31. per annum. 

" NoU.-KIng's College is self-supporting; the p-DUlld havmg been contributed by 
the State, and the bmlchng, for all departments, havmg cost L 

.. Owens' Conege is endowed by very large benefactions of the late Mr. Owens anel 
others. , 

.. The City of London School, accordmg to the eVldence of the head master, the Ref: 
E Abbott, would be compelled to raise the fees from 9 L to 13/, tl It had to pay rent 
for Its bwlchngs, and received no &.1d from endowments; and the masters are srud to be 
inadequately remunerated • 

.. The Br18tol Trade School has no endowment, except the free use of the hwldmgs 

"The fees in the adult sCIence classes usually vary from II, to 10 •• per course, the 
State contrIbutes to the mlUIltenance of the teachers by payments on the results of the 
May eXam:Jnatlon of artazan pupils, m adwtIOn to whIch there is in nearly all cases 
conBlderable aId flom local subscrIptIons, and from the general funds of mechaniCS' and 
other shmlar instItutIons. 

"2 Tlu Belatzon of Industr.al Eduoatzon to IndlUtn,,1 Progre" 

" 27. The industrIal system of the present age is based on the substitution of 
mechamcal for anIIDal power; its derelopment 18 due in th1S country to Its stores of coal 
and of metallic ores, to our geograprucal pOSItion and temperate clunate, and to the 
unrivalled energy of our populatlon. 

) 

"28. The acqUISItIon of sClen1Jnc knowledge has been shown by the witnesses to be 
only one of the elements of an industrial education and of mdustnal progress. Indeed 
there is a preponderance of eVldence to show that, so far as the workmen, as wstmguished 
from the managers, are concerned, It can he conSIdered an eseentlal element only m certam 
exceptIOnal trades, or, generally, as enlargmg the area from which the foremen and 
managers may be drawn 

"29. In all cases another and an lDwspensable element of mdustrIal suceesB 18 the 
acquisItIon of practlcal experIence and mampulatlve skill. 

"30. The eVldence gtven before your Comnuttee places beyond all doubt the ract, 
that these latter acqUIrements are posse8l!ed m a pre-emment delP"ee by our manufactur-. 
ing populatIon of every grade, accorwng to theIr several necessd'les. They are obtamed 
m our factorIes, our forges, our workshops, our shIpyards, and our mines, wruch, lU their 
orgamzatton and apphances, are the models wruch, With a few special exceptions, other 
Jlauons IuIve hItherto IIDltated and followed, bnt not surpassed. 

"31. The pressure of foreIgn competttIon, where It eX18ts, is attnbuted matuly to the 
artistIc taete of foreign nattons, to fasluon, to lower wages, and to the absence of trade 
dIBputes abroad. 

"32. It 18 owing to one or more of these favourable conwtlons, rather than to supenor 
education or techrucal skIll, that the lacemakers of CalaiS, and the locomotive manufac­
turers of Creuzot and of Easlmgen, are competmg WIth thiS conntry in neutral markets, 
and even at home; and Mr. Cochrane states that tbe low rate of wages alone enabled the 
factory at Anzm to furmsh hIm WIth pumpmg and wlUdmg engmes, constructed accordmg 
to hIS own des~. but of excellent workmanship, which be has erected at Ius collierIes lD 

Northumberland and Durham. 

"33. Only two wltneBBes from Birmmgham, the one an eminent merchant. the other a 
manufactnnng Jeweller, and Mr Gill, a woollen manufacturer, of Innerlelthen, in Scotland, 
attrIbute the loss of certain trades to the supenor skill, applmnces, and educatIOn of the 
German, BelgIBn, and AmerIcan manufacturers, and the great steel works of Krupp, In 
Weetphaha, have been named as the only"lUstance of a factory whIch 18 Bald to possess an 
orgamzatIon supenor to that of any establIshment m the same branth of industry In thie 
COUlltry • 

"34. At the same time, nearly every WItness speaks of the extraorchnarily rapid prO. 
gress of Continental nations 1D manufactures, and attrIbutes that rapidIty, not to the mOdel 
workshops wluch are met WIth 1D Bome foreIgn countnes, and are but an lnddfcrent sub­
stItnte for our own great factories, and those wrucb are nSlOg up in every psrt of the 
ContInent; but, beSIdes other causes, to the eCIentlfic tralUmg or the propnetors and 
manage'rs m France, SWitzerland, Belgium, and Germany, and to the elementary mBtrue­
non wruch 18 uruversal amongst the workm~ population of Germany and SWItzerland. 
There can be no doubt, from the eVIdence of Mr. Mundella, of Professor Fleemmg J enkm, 
}.Ir KItson, and others, aud from the numerous reports of competeot observers, that the 
facilItles for acquIring a knowledge of theoretlcal and apphed sCience are mcomparahly 
greater on the Contment than 10 thIS country, and that such knowledge is based on an 
adv&.1lced state of seconilary education. ' 

.. 35. All 
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.. 35. All the Wltnesses concur in deSllling similar advantages o£ education for this 
country, and are sabsfied that notlung more 18 reqwred, and that nothmg less will suffice, 
in order that we may retam the posltlon which we now hold m the van of all industnal 
nations. All are of opUllon that It 18 of mcalculably greater lIDportance economlcslly that 
our manufacturers and managers should be thoroughly mstructed m the prmClples ofthelt 
arts than that the artlzans themselves should possess the elements of sPlch knowledge; 
and all are agreed that good primary lDStructlon 18 what is to be chiefly deSired for til!" 
working class. ' 

" 36 They are convmced that a knowledge of the prmClples of science on the part of 
those who occupy the hIgher mdustrlal ranks, and the possessIon of elementary instructton 
by those who hold subordmate P081ttons, would tend to promote mdustnal progress by 
stJmulatmg lIDprovement, preventtng costly and unphilosophical attempts at impossible 
mventtons, dUDlDlShmg waste, and obvmtmg m a great measure Ignorant Oppo81tlon to 
salutary changes. 

"37. At the same tIme, the wItnesses are far from behevmg that the econolUlcal 
necessIty for general and sClenttfic educatton lS as yet fully reahsed by the country, and 
80me of them con81der it essenttal that the Government should mtenere much more 
acttvely than It has done hitherto, to promote the estabhshlnent of sClenttfic. schools and 
colleges m our great mdustnal centres. 

"38. In refereMe to tile sufficiency, or the reverse, of voluntary efforts, it IS stated, 
on the one hand, that prelUlums of several hundred pounds are paid for the admis810n 
into the offices of Clvil, and the workshops of mechamcal engmeers, of pnptls, many of 
whom fail to aVall themselves flilly of the nluable Instructton whICh they would obtain 
there, owing to the absence on their part of all prehminary mstructton ni mathemattcs 
.and physteal SCIence, and It 18 reasonably werred that perso~s who are wIlling to pay 
those large SUUl8, and who do not hesItate to send thelf sons to expensIve .chools, will be 
prepared to pay for mstrnctlOn m sCIence as soon as they are convmced of Its utthty; 
whilst It 18 argued, on tile other hand, that m all countries, and at all ttmes, the ofFe, of 
educanon of every kmd has preceded the demand, and that any temporary sacnfice on 
the part of the State, m order to place sClenttfic mstrucnon within the reach of those who 
would be hkely to appreCIate It, will b"'nln¥~peedlly repaid by the Increase of the 
general mtelligence and prospenty which 1t will produce 

«39 A more general opimon on the part of the wltnesses than either of these extreme 
VIews lS, that wherever any looohty m wruch, from lts geographlcal posltton and indus­
tnallmportance, It may be presumed that a scienttfie college or a higher secondary school 
of science 18 hkely to be successful, IS prepared to contribute largely to the creanon and 
mamtenance of such an mstttutton, the State may fairly glve aSSIstance to such locallty 
by moderate grants, and by testmg the results of the school 

CONCLUSIONS. 

"40. The eVIdence which has been given before your ComlUlttee, and in part summa­
need lU the preceding pages, together WIth the lDformatlon whIch IS accesSIble to them m 
common Wlth other memIiers of the commuDlty, has convmced them'- , 

"{ 1.) That It 18 of the most VltalllDportance that increased efforts should be made to 
place effiCIent elementary mstrucnon Wlthin the reach of every chUd. 

"(2) That whilst every assistance should be afforded by parochlal ald, or otherwlse, to 
, enable poor parents to send their children to school, the cupldlty or mdlfFerence of those 

who are placed above want should not be pertmtted to mtenere With the cl8.lmB of evel'J 
cluld to receive such instrucuon. 

"(3 ) That elementary instruction in drawmg, in physical geography, and in th~ phe­
nomena of nature, should be given m all the larger elementary school. 

" «(4.) That adult sCIence classes, though of great use to artlza'ls, to foremen, and to thll 
ll1nalier manufaoturers, cannot be deemed a sul1stttute for the sClenttfic mstrucuon wruch 
those should possess who are respon81ble for the conduct of lIDportant mdustrlal under­
takmga That these, m common WIth all whose necesslnes do not obhge th6m to leave 

,school before the age of 16, should receive lDSt:rIftltlon m the ~ents of sCIence as part 
of theIr gcnera) educatlon 

"(5) Th~ the reorgamzatt.on of secondary lDStrucnon IS urgently requIred, and that the 
elaborate reports of the Sohools InqUIry COmmlSSIOn, wruch prove the lDStrucnon m those 
schools to be lamentably defectlve, whlIstabundant funds for effiCient educatlon are shown 
to eXll!t, together WIth the recomm<iDdatlons of that ComtmBSlon, ought to recelve the 
unmedlate cODSlderatlon of Parhament and of the country • 

• r< (6) That superior pnmary schools, and secondary schools of vanous grades, lD w~ch 
sOlence would more or less take the place of cl8.B8lOB as an mstrument of culture as well 
as of direct lDStructlon, can be established, and would he self-llupportmg If the fees are 
equal to those pald for hteraly instruction m good propnetary or adve~lure schools of 
BIlI11!ar !!fiIde. 
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• .. (,.) ThH supenor eollegea .f aoieDce, aDd tlpeoial .w.oola for te<ihnica.1 instraetion 
"qllll"lll~ _tly DwdmgS and Iab.untonea, eaonol be supported by feee alGBe, but muat 
_ve tid from one or more of the IfoDowiog aouroea-l'rom the State, from the locahtlea, 
ad &om benefacttoDa. 

.. (8.) That liuch colleges 'and special schools are, for MOns l'e88ODB, most Lkelr to be 
.I!IlCCeSsful Jf established lB Ian!e centres of industry , Bnd more espeouilly for tho! reasw tha.t 
the choIce of such centres tends to promote the combmation of sCIence with practIce OB the 

.part both of the professors and of the pupt1s 

"(9.) That the taxpayers or the provlDces ofEngIand have not feoeIved a full alwe 01. 
the benefit of their contrIbutIons to the common fund, out of wluch the large grants to South 
Xensington, to J ermyn·street, to the ScottIsh and Insh U UIVenuUes, and to the Insh 
Colleg~s, have been made. 

.. (10) That, therefore, If the prmclpal of sustrunmg Government Colleges of Science 
-and lIusepms" and of gIVlDg rud to Scotttsb Uruversltles and Insh Colleges be mruntain.d, 
tbe large manufactunng and DllDlng centres of England may faIrly ask for such .. redJs­
trlbu!J.<.n of the publIc ~rants as will afford them Increased aId supplementary to the 
funds ,!hich illey JPAy raIse m theIr own locaht.t.es for the purpose of promotmg scient.t.fi.o 
mstruction, 

.. (11) That some shght addItIon to the emoluments of sCIence teachers would probably 
tend materially to promote the establishment Bnd permanence of elementary scIence classes, 
It will be for the department to conSIder whethilr such addItIon, If made, should be by 
increased payment on results m all or some of the subJects taught, or in other ways wluch 

• Pla;y not ap1'e84' to be open. to abuse 

$I (12.) That tthe proVl8loni of the PublIo Ltbranes' and Museums' Act should be 
.1ttll'ed <SO as to. e.nable pubhe bodIes to lev)' • slIghtly IDcreaeed rate for soienJaia 
pu1'pOl!eIlo 

.. (13) That the managers of training colleges for the teachera of elementary schools be 
mvited to gIve specIal attention to the InstructIOn of those teachers ID theoretIcal and applIed 
science, wliere such mstrnctIon does not eXIst already 

"(14) That teachers m elementary day schools ebould be paId 011 results, for teaohmg 
sCIence to the older scholars, m the same way as payment IS now made for drawmg ID auch 
school&. , 

"(15 ) That a more mumate connectIon between the vanous Government instrtutooni 
:for sclentme mstructlOD m London would increase the effiCIency of each of those 1I1lIti­
<tUtIOIlS; hut that, haVIng conSIdered the plan ef a central college of sCIence at South 
Kensmgton, proposed by the SCIence and Art Depa.rtment, your ComtDlttee wonld not 
recommend Its adoptIon untIl ParlIament shall have referred It to the consIderatIOn of 
competent persons .. 

DRAFT REPORT, propoaed by lIr A.cla'lu!, read as follows 

.. I,-IMPORTANCE OF SCIENTIFIC INSTRUCTION TO THE INDUSTRIAL COMMUNITY, 

... (1) TfJ F.rmIJ and Manager, -&l1entilie mstrnctIoll is important to the heads and 
Jlnnelp& managers 0f manufactunng linns, generally, as one amon~ other braru:hee of • 
hberaf educatIon, and,.n par/'uJular Cll8e', as supplymg lnformatlon 'Deeeaaary for the 
econolDlcal conduct of buSIDess. 

"(2) To the A.rhzana-As t'egards artizans, SCIentIfic mstructIon II de8l1'able. firstly, 
/l.8 a means of cultivatlng mtelligel;lt habIts of observatIon. secondly. a8 tending to set 
tt-ades free from obstInate adherence to trwtIonal rules of practIce mapphcable to modem 
req1l.l1'ementlj. tlurdly, sCIentIfic mstructlon IS lDIportant to the artIzan. who has the prao­
tical and moral qualitIes wmch mtght fit hIm to nse to the post of foreman or manager. 
becau~e the absence of such know ledge mIght operate aa .an obstacle to the progresa Of 80 

man otherWISe well qualIfied for promotion. 

"U-SClEl!lTIFIC lJrsTauCTION. BOW CONNECTED WlTB GElIEB.4L EDUCAl'lON. AliD 
TECaNICAL PBACTICE. 

.. The practical course to be taken in maJung systematIc proVlBlon for BCLeDtific inetrue­
tIon Cl\Jlllot be deCIded WIthout talnng into account the eXlbtlng arrangements for gf!7leral 
dlJCOlum, and for the scqllllTemeat of the teehnu:al.nformatum commonly required for the 
pracnllB af pariIcula.r profeBSlOllS and. branches of busmee8, 

.. These lj,lT&ll~ments .a.re. in part dependent OD. eertaia 1el(3! remwluma sHeeting 
pubhc endowed institutIons (suen as the grammar schools), ana partly on _~ profe8;. 

own.al .. 



Bional, and commercial usage&, whIch have created a demand for ID8tructlon in pnvate 
eeta.bhshments. 
" .. Very farge BWD'8 Itre expended m England on generar .tlucatwn; these SUlIlli ari de: 
nved m part from anCIent endowments, in' part from modern contnbutlons to proprIetary 
and other schools, and to a very large extent from the payments of parenis m the upper 
and IDlddle classes. " " 
, .. Technzcalllfl.tNlctum m England ~ltlSt8 1llnefly In the form of apprtmtI!lllslnp and pupIl­
age, and for the advalltage supposed to be derIved from seemg practIce m those forms, 
very large suma are paId, m the form of prelDluma" b,. persons who deSIre. theIr sons to 
enter upon professional, manufactunng, commercial, or agrlcult'ura.l pursuits 

'f for 8c.entljic JnBtTuctwn, eIther liS a part of general education 0r as mt}:'oductlon to 
lechnzcal training, the expenditure at present IS very sman It 18 obVIOUS that the Huccess 
of IIny course to be pursued WIth a VIew to make proVI~lOn for sCientific instructIon 
must depend m great meaaure OlL the,' en-operatlon .of p&vento,; lind thllt BIlch co­
operatIon must be fonnded on a general cpnvlctlon of the practlcal advantage p£ \he 
meana offered It is probable that, when such convIctIon shali have bel!ll estabh~hed, 
pnvate resources may be rehed upon for snpplymg a consldel'a~e PbrtIon o£ the necessary 
expenses 

"It has, however, been frequently asserted that the higher branches of l,earmng, which 
maY' not' &eem to the pnbhc at large to produce immedIate results', require' tIle sustenta­
tIon of pubhc funds m order to place the hIghest talent at the service of thl! nation ' The 
same statement IS probably not less true of many branches of SCIenCe, th;e ultImate,resnlts 
of whICh to the natIon, though most benefiCIal, may not De obVlons or generally re­
cogDlsed' 

, 
" III -PRACTICAL FORMS IN WHICH SCIENTIFIC INSTRUCTION IS NEEDED 

"1 The uDlversa.l estabhshment of pnmaI)}1' schools, In whIch some of the elements of 
natura.l hIstory may form a part of the lDstructlOn, accompaDled by measures tendmg to 
prevent the r18Ing generatlol!. from suffenng frl)ID the neglect or IgDora;ucaof theIr parents 
eJ' guo.rdJ.ans. ' 

.. 2' Th~ estabhshment in ill towns of secondary schoors (or artIsanS" and tradesm'l''D'' 
willmg to keep thew clnldren at school to the age of 14 or 15. Drawmg, and the el~meDts 
of mllthematlcs and natura.l SCIence to be taught lD such schools, and. the school :teea not tot 
OlIIceeci .L I. per qWl£ter., 

, «3 The further extension and encouragement' of evening classes, and the appOIntment 
of cIrculatmg or orgaDlsmg teachers . 

.. 4. The lDtroductIon of the elements of natura.l SCIence into all endowed secondary 
sehools in whIch scholars continue theIr educatIon up to the age of 16 or< 18 ' 

.. 5 The selectIol\ of certam endowed schools, ,n favourable SItuations lD the manufao.. 
turmg dIBtrICts, as speCIal SCIence schools, haVIng m VIew the speCIal reqUIrements of the 
chstrict l such schools to be rendered avmlable as boardiJlg schools to the surrounding 
towns, by the estabhslunent of Exlnb,tIons open to publlo competItion; so' tliat the, 
aIulw'Iln of the artIzan may be promoted from the lowest to the hIghest ~chool. 

.. 6. The establIshment of a sma.ll number of colleges for adults more 01" 1ees'®~ 
sl!ondmg to Owen1. College, MancheBter. m whK.h advanced SOlence teachm~ may be 
~lven on. ~ Bcale parallel to that OD the UDlversltIes, hut in more d,rect relation to the 
mdustry o£ the partIcular d18tnCt In winch each coll6€!e 18 SItuated. The annuaL C9st of 
such mstruotIon 18 estImated at ahout 30 l. per head, It bemg presumed that there are 
20G pupIls, and that good, bUIldmgs are prOVIded. ' 

"'1. The encQurageme~ and certIficatIon of tr,med SCIence teachers by the recogWtlon 
of natural 8Clence as one element m the curnculum of the trammg colleges or norma.l 
schools &lded and inspected by Government. It de~erves a.loo to be conSIdered whether 
teachers of secondary schools should be admItted mto the trlUumg schoola on paymen* of 
the expense of theIr mstructIon 

"Q The encouragement by eXAlllination and certificate of self-taught SCIence teachers 
'''e industrIa.l qlasses. 

~'" ~ l~ , of hIgher SCIence teacher~ by the granting of degrees m. SCIence 
at OxfOl'W'- ge, and openmg fellowshIps to distmctlon 1D natnra.l SCIence as 
w~11 .~._. "I ""d mathematIcal and moralSOJenoEl. 

f"",_ 'J.. The organ_tlOD, by thE! State, of the secondary. education of the country, as a 
whole, III retJ~m the government and inspectIon of all publicly-endowed ID8tItntIons, 
and the eats' ent of a recogmsed standard of attainment for teachers, whether public 
or pnvate. 
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.. IV.-SOunCES FROIll w:aIClI TlIE FUNDS lIlAY BE DERIVED Foa TBB ExPENS 
OF SCIElJTIFIO INSTRucrJON • 

• 
.. The expenses are of three kInds .-

.. a ClJrr~nt E:rpen.~. -Salanes, text-books, matenals, chemicals, &0.; repRU' ~ 
appamtus. 

"11. Perman~nt ObJecu.-Bwldmgs, new appamtus, museums, hbranea of refer 
enee. 

e< c OjJic1al &pense •• -Inspectlon; organizing staff for Btlmulatlng local acbol 
and chfFusmg information. 

It These el<penses may be met by funds denved from the followmg sources :_ 

.. The sources of mcome are as follows:-

"I. Fees pald by pupus. 

II 2. Endowments devoted to education. 

"3. Other publtc funds, such as obsolete charities, and others of doubtful or 
mischievous tendency • 

.. 4. Voluntary contributions. 

"5. Local rates. 

"6. Grants from the publtc exchequer, or loans advanced on local or personal 
secunty. 

"V.-;GENERAL PRINCIPLES 

It It is sublDltted that It is premature to lay down, as apphcable to all places, the 
proportIons m wluch the expenses of sClentifio instruction may be prOVided from the 
above·named sources, but the folIowmg general prmClples are suggested for WecnsslOn.-

rt (1 ) That whlle moral and economical considerations may Justuy the expenwture from 
the natlonM el<cbequer of conSiderable sums on general, and espec1811y on primary edu­
catlon, WIth a Vlew to the ililDlnutlon of Crime, paupensm, and Weease, tbe payment, m 
whole or m ps.rt, of the el<pense of Instruction m sCience for particular classes IS open to 
przm8jacze objection, and reqwres some speCIal Justlficatlon. 

"(2) That such Justlficatlon for temporary grants from the natIOnal fund~ may to a 
certam ltlDlted extent be sought m present Clrcumstances, whlcb suggest the el<pedlency 
of measures tenwng to awaken 10ca:1 actiVity, and to promote a better use of eJUSting 
resources 

« (3 ) That on tlus ground some el<tension of the action of the Department of SCIence 
and Art may be deservmg of consideration as a temporary measure. 

" (4 ) That in any el<tended actlon of the Government the following prmciples should 
be borne m mmd -

"a. That el<penditure on SCientific instruction on tbe part of the Government is 
useless Wl~hout local co-operatlOu, and therefore that the IDliIative should be taken 
on the epot, the Government aidIng m prOViding the means, and testing the results. 

"b. That endowments for the annual expense of instruction are more effectual 
wben used to stimulate and reward exertion than wben tbey are expended on fixed 
sMarles With a Vlew to make mstrnction cbeap. Therefore, that any portion of 
eXlStlng endowments wluch may be rlgbtlyapplicable to SCientific mstruction should 
'be apphed to that object, in the i'orm of exlublfJ.ons tenable at good schools or colleges 
gJvmg sCientlfic instruction. 

"c That the adlDlnistration of local funds for sclentlfic instructlon should be vested 
in responsIble bodies, representlng a suffiCIently WIde area, with a View to guard 
agamst undue local m1iuence, and to secure the free action of enhghtened pubhc OPIDlOn. 

"d. That whlle the eVldence before the COmmlttee shows that there 18 in some 
quarters great mwfFerence to the importance of SCientific mstrucbon, It proves, at the 
same time, that enlightened mWVldUals and commuDltles, when tbey are convmced of 
Its neceSSity, have shewn a Wspoeltlon and ability to make contrlbntIons 88 great 88, 
if not greater than, any wluch a Government couId venture to propose to Parlmment 
to sanction, and therefore that It 18 more el<peilient to awaken ana dIrect local exer-
tion than to supersede the neC8SSlty for Its exercISe. • 

"e. That 



ON SOIENTIFIO INSTRUCTION. xxv 

"e. That all classes of pupils seeking sClentLfic InStructiOn should be called upon to 
contnbute, accordmg to theIr means, to the expense of such metructlOn. 

"f That as regards the speCial mterests of' manufacturers, the nation has no more 
mtetest In proVIdIng for the techDlcal Instruction of artJzans, and foremeu, and managers, 
than It haS In prOVIdIng agncultural mstructlon for farm labourers, aIld hmds, and 
land agents, WIth a VIew te the Increase of the productIon of food 

CONCLUSION. 

" The general conclUSIOn to be drawn from the inqumes of the CommIttee IS, that Farha­
ment should be urged to proceed WIthout delay-

" 1. To organise secon4ary educatIon. 

"2 To recognISe instruction m natural science as an IndIspensable element In such 
educatIon. 

"3 To prOVIde for the central, prOVIncIal, and local admInIstratIon of eXIStIng 
funds, WIth due regard to the wants and capabIlttIes of each branch of ,JlldustJry.< 

"4. To press forward further measures for pnmary educatIon" 

Draft Report, proposed by the Chamnan, read a second tmIe, paragraph by para­
graph 

MotIon made, and Question put, That paragraphs 1 to 39 Inclusive, be postponed­
The CommIttee dlVlded . 

Ayes,5. 
Mr Acland. 
Mr Bazley. 
Mr DIXOn. 
SIr C. Lanyon. 
Mr. Powell 

Noes, 2. 
Mr .Ahoyd 
Lord R Montagu 

Paragraph 40 -SectIon 1 ; Amendments made Another Amendment proposed, at the 
end of the seotioll, to add the words, "And that greater regularlty of attendance at 
school, and a lellgtheneu duratIon of school hfe sliould be secured"-(Mr. Dlzon)­
Quesnoll, That those words be there added-put, and negatlued. 

Section 1, as amended, agreed to. ~ 

SectIon 2 -AmelldInents made 

Another Amendmellt proposed, by leavmg out the words, "by parochial aid"-(Mr, 
Acland).-QuestIon put, That those words stand part of the sectIon -The CommIttee 
dmded 

Ayes, 5. Noes, 2. 
Mr. Akroyd. '" Mr. Acland. 
Mr. DIXon. Mr. BazIer. 
SIr C. Lanyon. 
Lord R. MOlltagu. 
Mr. Powell. 

\" 
Another AmendInent proposed, by leaving out the word" poor," in order to lnsert the 

word "pauper"-(Lord R Montf!!lu'J mstead thereof -QuestIoll put, That the word 
"poor" stand part of the s6ctIoIl.-The Commtttee dIvIded' 

Ayes, 3. 

Mr. Acland. 
Mr Bazley. 
Mr. DIXoll 

Word inserted. 

Noes, 4. 

Mr • .Ahoyd. 
SIr C. Lanyon 
Lord R. Montsgu. 
Mr. Powell. 

QuestIon, That the sectioll, as amended, stand pari of the paragraph.-The Committee 
diVIded: ' ' ''' ' 

Ayes, 3. Noes, 4. 

Mr • .Ahoyd. Mr. Acland. 
Mr. DIxon Mr. Bwey. 
Lord It. Monta.,"lI. Sir C. Lanyon. 

Mr. Powell 

d SectIon 4. 
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Section 4.-Amendmentyrop08ed, by leavmgout C< 16 "morder to insert c< 14 ''-(1)Ir, 
Acland), matead thereo£~uestlon, That 16 stBDd part of the seotion-put, and negattved, 
-Questlon put, That the word" 14" be there inserted.-The COlllD11ttee dlVlded: 

• Ayes,6. 

Mr Acland. 
Mr Akroyd. 
:Mr Bazley. 
Mr Powell 
Sir C. Lanyon 
:Mr Read. 

Sectlon, as amended, agreed to. 

Sectlon Ii amended, and agreed to 

Noes, 2 • 

lIr. Dixon. 
Lord R Montagu. 

SectIon 6 -Amendment proposed, by leaving ont the section, in order to msert the fol­
iowmg sectlon -That It lS desirable that certain endowed schools should be selected in 
favourable 8ltuatIons for the purpose of bemg reconstituted as sCleuce schools, havmg 
10 View the special reqmrements of the district, such schools to be rendered aVallllble to 
the surrounding dlstncts by the estabhshment of exlubltions open to pubhc competltlon, 
so that the chUdlen of every grade may be able to rue from the lowest to the highes1; 
school-(Mr Aclantl), lOsteaa thereof.-Question, That Section 6 staud part bf the 
paragra!>h-put, aud negat,ued. Proposed seetlon maerted. 

Sectlons 7 and 8 amended, and agreed to. 

Section 9 -Amendment proposed, by leavlOgoutf'rom the word "received" to the end. 
of section, m order to add tile words" a suffiCIeut proportIou of the State iliant for 
sCIentIfic educauon "-{:Mr Dt:I:on), instead thereof -Questlon, That the words proposed 
to be left out staud part of the section-put, aud negatlved.-Questlon put, Tliat those 
words be there added.-The COlllD11ttee diVided. 

.Ayes, 5. 
Mr Akroyd 
Mr. Bazley. 
:Mr DIXon. 
Sir C Lanyon. 
:Mr. Read 

Noes,2 • 
Lord R. 'Montago. 
Mr Acland. . 

Questlon, That the seetlon as amended, stand pllrt of paragraph.·- The Comnllttee 
dlVlded. ' 

Ayes, 5 
Mr Akroyd. 
Mr Bazley. 
Mr. DIxon. 
Sir C. Lanyon. 
:Mr. Read 

Noes, 2 
:Mr. Acland. 
Lord R Montagu. 

Sectiou 10 -Amendment proposed, by leaving out the words "euch a redistribution 
of the pubhc grants as will 1I.ff'0rd them inllrell8ed aid, supplementary to the fuoda which 
they.may raise ID their own locahtJ.esfor the pw:pose ofjromotmg SCIentIfic lDStruCtion," 
in order to add the words, "JIUll'eBSed Gov=ent III for the ,llromotloD of scientUie 
instruction "-(:Mr DIZon), IDStead thereof -Question put, That the word" such" stand 
part of the paragraph.-ThP Commlt~ diVided. 

Ayes" 4.. I 
Mr Acls.nd. ' 
Mr. Badey. I 
Sir C Lany.on. 
:Mr. Read. 

Noel!> 3-
Mr. Akroyd. 
:Mr. DIXOn. 
Lord R. Montagu. 

Further Amendments made.-QuestIon put, That the section as amended, stand. pJU'J; pi, 
the paragraph.-The Comnntte.e diVided: 

Ayes, 4-
Mr Akroyd. 
Mr. Bazley. 
Mr DIXon. 

,Mr. Read. 

Noes,S. 
Mr. Acland. 
Sir C, Lanyon. 
Lord R Montago. 
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Amendment proposed, aftel! last section, to msert the follnwmg sectloU'l «The 
grants of money from the National Exchequer for local sCIentrlic instruction should be 
ClueBy deSIgned to promote local activIty and a. better use of resources otheJ;WlBe a.vallable, 
should be regarded as OCcasIOnal or temporary"-(Mr Acland).-Questlon proposed, .That 
thIs section he there Inserted -Amendment proposed, To leave out from t\J.e word. "8VIul. 
able" to the end of the proposed sectlon-(Mr • .A.kruya) -Question put, That the words 
proposed to be left out" stand part of the proposed section -The Comlmttee div~ded: 

Ayes, S 

Mr AcI&na. 
Mr Bazley 
Mr.,Re&d. 

Noes, 2 

Mr Akroya 
Mr.DLXon 

Question put, That the proposed Section be there inserted -The Comllllttee mVlded 

Ayes,)f 

Mr. AcI&nd. 
Mr Bazley. 
Mr. Read. 

Mr . .Ah0yd. 
Mr. DIxon. 

/3ectious 11, 12, 13~ I4, 15, a![f'eeti til, BOme' wit£" Amendments'. 

Paragraph (40), &~ amended, agreed to. 

Postponed paragrapli. 1, amended, and agreed to 

Paragraph 2, postponed. 

Para!j;aph 3 -Amendment proposed, by leaVlng out from the words "elementary 
schools ' to the end of the paragraph, lD order to add the words "but the amount of 
educ&tlon wmch they, m many mstances, possess, 18 not suffiCIent to enable them to profit 
by a sClentrlic mstructlOn"-(Mr ATtroyd), mstead thereof.-Questlon, That the words 
proposed 110 be left out, stand pa.rt of the paragraph-pnt, and agreed to 

Paragraph amended, and agreed to 

Paragraph 4.-Amendment proposed, to leave out the words "In tIDs statement the 
cbJIdren educated as half-timers under the F&etory Acts, must, as a rule, be included,. "111 
order to lDsert the words, "these defects ar~ but partially removed by the F&etory Acts" 
-(Mr .A.kroycl), Instead thereof -Question put, that the 'Words proposed to be left out, 
stand part of the paragraph.-The CommIttee mVlded. 

Ates,3. 

Mr Acland. 
Mr. Bazlsy. 
SIl' Charles Lanyon. 

PlIl'IIgrnph ag'f'e,d'to. 

\ 
Noes, If 

Mt AhbYd. 
loU DIxon. 

Amendment proposed, after paragraph 4, to ~t the followmg paragrapJi.-

"In many instances the educ1'Onal proVlSlons of the Factory Acts are rendered 
practically Inoperative by the shoX" and uncertaIn attendance of cbJIdren at school dunng 
the half-time penod, and lD other cases, where 8 6uffioient suPpl1 of cbJldren abovlf 13 
can be obtemed, emplo~.r8 refuse to take- any short-timers, 01' to proVIde meant fol' their 
educatJon It has lieen stated, by Mr Wnght, of Birmmgham. t'liat the llew F&etory 
and Hours of Labour Regulation Acts have liad the effect of throWlng' ont of' employ­
ment 2,000 to 3,000 hands III' Bll'DIlDgham.. and that. there are not more than 200 to 250 
receivmg education under the half-time system; so deSJrOus, are employers of ridding 
themselves of all ~uble as to the educational clauses of these Acts. 

«It has, however, been adnutted bY' several WItnesses, that If children at and above the 
age of 13 were not allowed to work full time untJl they had passed an elementary 
examination in readlDg, writing, and &I'lthmetlc, and obtained 8 certificate of competency, 
then the parents and employers of BUch cbJldren, out of regard to theIr joint interests, 
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would endeavour to secure the requimte standard of elementary knowledge at an earlier 
age. 

"It has further been ~uggested that as an incenttve to attendance at infant schools 
preVIOUsly to entrance on half-tune work, a rudunentary exanunatton in sunpla reading 
Dllght be dee1l¥ld a necee8B!Y quo.h1icatton for a half-tuner. 

"With these addtttono.l eo.feguards agamst the evaB10n of the educabono.l provisions 
of the Factory and Hours of Labour Regulation Acts, It IS contended by the advocates 
of factory educatIon, that these Acts, so amended, mIght be the means of extendtng prunary 
educatton amongst the lo.bourmg classes genero.lly."-(Mr. Akroyd ) 

Questton, That thts paragrap~ be there tnSerted-put, and neganved. 

Paragraphs 5, 6, amended, and agreed to 

Amendment proposed, after paragraph 6, to lDSert the following paragraph -

" (7.) As respects the I7I8trucbon of the Industrtal or Arhzan Clas ... In Elementary 
Sc'ltnce -After the formation of the Science and Art Department in 1653, attempts were 
made 10 vanous forme to afford the workmg classes opporturutIes for lOstructIon tn the 
elements of sClence These experunents do not appear to have met WIth much success ttll, 
10 1859, a general mtnute on the subJect was passed by the Lords of the Comlntttee of 
Counell on EducatIon. Thts mmute, greatly enlarged, and WIth varIous modLficatlons 
whIch expenenee has suggested from tune to time, forms the eode of rules termed the 
SCIence Directory, and accordtng to Its proVlBlone the grants tn aId of sCIence schools are 
adtmruetered It IS a pure system of payments on the results of mstructton, as tested by 
the annual exammatIons of the departInent The I!ayments are ouly made on account of 
the mstruction of students of the arttzan or mdustrial classes The prizes are open to all. 
Under thts system a steady and rapid mcrease has been mamtatned, hoth tn the number of 
classes and the stndents under tnstructIon. Tins will appear from the followtng Table: 

Number Nomber 
of Sohools. under Instruction. 

1860 9 600 
1861 88 1,330 
1862 70 2,643 
1863 76 8,111 
1864 91 4,666 
1865 120 6,479 
1866 158 6,836 
1867 212 10,230 
1868 800 14,600 

" In thts each separate instttutIon 10 winch sClentmc tnstructIon 18 gIVen is treated as a 
school, but the subjects taught and the number of clo.aSeB tn the dtfferent schools vary 
much In some cases a school consists of but one class, and there IS only one subject 
taught, m others there are as many as DlDe and ten clssses m dtfferent subjects. The 
general results, as compared WIth the two preVIous years, are gIven below" 

"RESULTS of the SCIENCE SCHOOL EXAMI1U.TION8, May 1866, 1867, and 1868. 
, 

1868. 18/17. 18118. 

Number of schools under cerbficated teachers Imoed - US3 212 800 
Number of cl ..... m the .ame - . - . 400 560 789 
Number of mdIVldoals under m.tructloo 1D ~ OB.UD~ 

eerllficated teachers _ .. _ - r 6,835 10,230 14,600 
Number of the above .... ho came op for 8%81 r- n - . 2,980 4,620 -
Number examIned m .ddltIon to the a~, , were Dot 

m schools nuder cerllficated teachers < - - 170 400 800 -, 
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" Results of the SClen~ Scbool Exammabons, May 1866, 1867, and 186&-collnlluea 

'\1 866. I 1867. I 1 868 • . 
Nnmber of Papers worked in -

SnJuect 
J Practical, Plan .. and Descrlpnve Geometry - 617 783 1,837 

II MecbaDlcal and MacJune Drawmg - - - 469 764 1,671 
III BwidlDg", Construction, and N avaI Arcbltecture - 238 467 1,206 
IV. Elementary Mathemabes - - - - - 290 778 1,890 

V HIgher Mathemanc. - - - · - 24 36 88 
VI. Tbeoretlcal Mathematics - · - - · 178 228 353 

VII Apphed Mecharnes - • - · · · 86 UO 161 
VIII Acoustics, Llgbt and Heat - · · - 827 690 769 

IX MagnetIsm and Electnclty - - · · 352 728 1,088 
X IncrgaDlc ChemIStry •• · · - - 1,043 1,082 964 

XI OrganIc ChelDl8try - -' - - - - 121 121 123 
XII Geol':!i. • • - - - - · 194 207 309 

XIII. MlDe ogy -'- - · - - - 21 84 38 
XIV. AnImal PhYSIology • - - - - · 497 599 1,182 

XV Zoology - • - · - - · - 79 121 298 
XVI Vegetable PhYSIology and Economlo BOblny · 138 100 112 

XVII. Systematlo Botany • - - - - - 114 79 73 
XVIII. MlDlUg • . - · - - - - 22 38 41 

XIX. Metallurgy - · · - - - - 62 63 81 
XX N aVl~abon • • - - - - - 118 144 219 

XXI. Nautic8I.Aatronomy - - · - - 77 83 87 
XXII. Steam - - - · · · - - 95 121 106 

XXIII. PhYSIcal Geography · - - - - 409 931 1,516 

TOTAL Number of Papers worked - . - 5,466 8,218 13,113 
, 

Number of provlDClal centres where exammatlons were 
held - . - - - - - - - · 121 152 241 

Number of metropohtan centres where examlDatlons were 
held emcludmg South Kensmgton Museum) • • 13 15 23 

Number of 5th Class - - · · - - 778 1,587 2,359 

" 
4th 

" - · - - - · - 713 973 1,044 

" 
3rd Queen'. Prize. - - - - - 1,228 1,576 2,476 

" 
2nd Que~n's Pnzes · - · - · 601 1,122 1,692 

" 
lst Queen'. Pnzes · . · · · 342 755 1,079 

TOTAL Number of Su •• es ••• - · · -, 3,562 6,013 8,649 

~" 
I I F .. lul~ - · · . - - - 1,9114 2,200 4,464 

~ 

.. From the eVIdence we have had before us, and from the reports made by the e:z;ammers 
to the SCIence and Art Department, It appears that there IS a marked lIDprovement as well 
m the nature of the instruction given as In the number of students. That tIu. progress 
should have been ~e m eIght years, cannot but be cODSldered Inghly .a~tory, when 
It is remembered tbat dunng that tune .. kn"6'Medge of the exIStence of the system has had 
to he dIffused m the country, necessanly a slow operation, and not only the claast!s, but 
the teachers to be""'breated. The payments on the results of the May 1861 exammation 
aUlounted to 7,9761., bemg at the rate of 15 8 7 d. per person under mstructJon, or nearly 
1 ~r exammatlOn paper worked, or nearly 11 158 per mchVldual student exammed. 
~recent mmute these payments are increased at least 10 per cent. 

ee That the country has not more generally taken advantage of the aid offered by the 
State can be due only to the apathy and mdlfference on the subJect whICh has unfortu­
nately Intherto obtained. 

" We :find that under exlStm~ ruJ'ea large payments can be earned in well-organised 
secondary schooIs. such as the Bmtol Trade SChool; and m mght classes, as at Heywood, 
Droyladen. Bolton, and Bury, though these do not occupy the whole time of the teacher. 
who may devote Ins day to other occupatl~.·-(Lord Robert MOIItagu.) 

Question, That tins paragraph be there ikerted-put, and negatwed. 
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Remaining paragraphs agreed to, some WIth Amendments. 

Postponed paragraph 2, further considered. 

Amendment proposed, at the end of the 1?aragraph, to add the words '-" 3rd. The duty 
of the State WIth reference to the promotion of sClentIfio instructIon "-(Mr. DlZOn).­
Question, Thlt those worde be there added -put, and fte!/ahlJed. 

QuestIon, That thIs Report be the Report of the COmmIttee to the Rouse- put, and 
agreed to 

O,.dered, To Report, together with MlIIutes of! EVIdence and Appendu:. 

EXPENSES OF WITNESSES. 

, 
Number 

) AlIowan ... 
, 

of DaYB 1lxpeu .. <If 'I'olllll 
I Profesaian absent , 

~l From whence ftoom Joomey dtlJ'lng 
NAME OF WITNESS or 

Summoned 
Bome, 

to tone!on ane! Aba ..... _ 
allowad under 

Condition. Ordeno 
, 

of Com- baell. Hom .. Wit ... 
mlllee , 

£ .. t1 .£ , tl. Il • I 

Sir Robert Kane " - · Pres1dent, Queen'. Col. Cork - · · 4 9 - - 4 , - 18, ,4 
lege, Cork I 

-
II 

111 ~ t 

nnbll 

If 1 p 

1 . I 

\\ Mr Thomas Coomber · · Head Master. Trade Srhool Bristol . - · I 1 18 - , II - I , , ; ,\ " Mr Thomas Lawton · - Agent of Lanoashlre and Manchester - - 41 310 - • 4 -Cheah1re Umoll 

Mr Joba ADgell Mancheater 4 7 1~ , · · - Bead Master, Mechamca' · · 4 810 - 4 -
Institution If 

Dr John Watts · · · Ph D . · - · Manchester · · 4 810 - 4 4 - 714 " 
Mr John Henry Chamborlam ArI:hltect · - · Bumlngham · · 1 11;1 8 8 8 - 6 1 I 

M. Charles Hlbba • · - GunmBker · · - BirmlDgbam · · 2 110 - 2 2 - au " 

M. W H Stopf_ - · Schoolmaster • - - Hall""" - · · , 4' 8 , 6, 4 4 - 711 II 

Mr George 6tbb- - · - - cIItta · · - Hallfu - · · 4 ~ 7 6 4 4 - 711 I 

Mr G Jarmain · · Science Teach .. · - Hudderolle\d - · 4 8 4 - 41 4 - 7 8 , , 
Mr. W Cochrane · · · Engineer · · · Neweastle-oo-Tyne - 8 418 - 9 9 - 14 11 , 
Mr HeDlyWataou. - - . "'ltD • · · · Newcastle OJlooTyDe .. S 418 - 9 9 - 14 , , 
Mr J Dag_ · · - - dltto- - · · N ...... t1e-on-'l'yD.- fI' 41lJ - II 9 - J4 11 I , I, 

" Mr B.C.Clapbam. · - I Chemlcal ManulllCtu ... - N_c6ItI ...... -Tyna - 8 ~18 - a. 8 - 118 , 
I 

Dr S!ev_Maeadca- - _on CItemIstr1 
· l!dbr~ - - I 8, 68'-

, 
8' 8' -

9 ." 

, 
I 

9 ~ \ Mr. John Mayer · · - Scieu .. 'reachI/r · - Glalflo .. · · 3 I 6 0,- a 8 - I 
, 

Mr WlIIlamB_ - - - lr<>J1WurkCon_ · Edlnqlt - - 8 tr 6 - I If If -
9 " \ J 

Mr RobertGJIl · · · M8I11lfaeturer - - luaerieitJum,. Gala- \ a 818 - 8 8 - I 919 ' , 

&hIeJa 

J I 

Mr Henry Sal .. · · · . . - Luod& . - · - 216 - . . . U~ 
I I 

, 
181lSI I 

I 

tI 
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LIST OF WITNESSES. 

Tllurday, 23rd .ApI11868. Thursday, 11th June 1868. 
PAOli PAOB 

Henry Cole, Esq, C B., and Captain Mr. Anthony John Mnndella - - 232 
Donnelly, n.E. - • - - 1 Mr Henry Ashwell and Mr. Thomas 

Isaac Blrkm - 243 
Monday, 27th .AprzlI868. Mr. James Kltson,jUll. - - 247 

Ca~in Donnelly, n.E. 
Mr Henry lL Sales. - 251 - 22 

R. • W. Lmgen, Esq. . 37 
Monday, 15th June 1868. 

Thur,day, 30th .AzmI1868. Mr John Watts, PlIo D. - - 256 

Henry Cole, Esq , C B. 45 
Mr. Thomll8 Lawton - 266 
Mr John Anr.ell • - - 269 Captru.n Donnelly, BE 56 Mr. J. F. Ise m, M.A. • - - 273 Dr. Lyon Playfall', C.B. - 57 

Monilay, 4th May 1868. Thursday, 18th June 1868. 

Trenham Reeks, Esq. • 69 Professor Henry E. Roscoe, E.R 8. - 276 
John Frederick Isehn, Esq. 74 John Platt, Esq, II P. - - - 290 

Dr. John Percy 76 
Frzday, 19th June 1868. 

Thursday, 7th May 1868. Mr. Robert Rumney - 297 
Joseph Whltworth, Esq. 85 
Robert Hnnt, Esq , F.R S. 94 Monday, 22nd June 1868. 

:LUonday, 11th May 1868. 
Mr. John Henry Chamberlain - . 308 
Mr. Wilham C. Altken - - . 315 

Dr. W. B Carpenter - 104 Mr. John Brap:t - - 319 
Professor John Tyndall 118 Mr. Charles HI bs - - 324 

Thursday, 14th May 1868. Thur.day, 25th June 1868. 

Professor FleemlDg J enkm . 122 Captain Donnelly, R E - 330 
Mr. James Chance - - 330 

Monday, 18th May 1868. Mr Alfred Field - - - 335 

Professor Robert Bellamy Chiton 
Dr. George Lloyd - - 341 - 143 Mr. John SlrnTow Wnght 343 

Sll' Robert Kane - • - . 152 

Thursday, 21st May 1868. 
Monday, 29th June 1868. 

Rev. Dr. Joseph Woolley 164 
Sll' Charles LanCOn, M.P. - - 349 - Mr. R Calvert lapham- - 351 

Edward J. Reed, Esq. - - 168 Mr. Wilham Cochrane - - 357 

Monday, 25th May 1868. 
Mr John D~hsh - - 364 
Mr. Henry atson - 368 

John Wilham Cunninfkii. Esq.~and 
Dr. Wilham Allen er - - 173 Thursday. 2nd July 1868. 

Rev. Edwin Abbott Abbott, lLA. - 182 Dr. Stevenson M'acadam - - 370 

Thursday. 28th Mag 1868. 
Mr. John Mayer. E.C.B. - - 382 
Mr Robert Gill - 386 

Rev. Canon Moselt; - - 192 Mr. Wilham Bam - - 390 
Thomas Coombe.. sq. - - - 199 
Bev. John G. Cromwell. ]I('&' - - 206 Frzday, 3rd July 1868. 

Monday, 8th June 1868. Captain Donnell,., R.E. - - 392 410 
RIght Hon. Lord Robert Montago, lLP. 395 

Mr. Henry Wilham RIpley - 210 Professor Thomaa H. Huxley, L L.D , 

Mr. George Gibb - - - 222 F R.B. - - 397 
Mr. Wilham Henrr Stopford - - 225 Dr. Edward Frankland, F.R.B. - - 403 
Mr. George Jarmam. - - 227 Mr. John Charlea Bnckmaster - - 411 
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LIST OF APPENDIX. 

AppendIx, No. 1. 
, 

Pap.rs handed In by CaplBlD Donnelly, 28 Apfll 1868 : 

Schools ID England and Wales 

Schools ID Scotland 

Schools ID Ireland • 

Students ID England and Wales 

Students ID Irelorod 

Students ID Scotland 

Appendix, No 2 

Papers hand.d m by Mr Cole, W A'jJi'ii 1i!88"f 

Royal School of MlDes • 

FlDanclI~1 S lallstIcs -SClenc. and Art 

Answers to Mr :Dlr.on i.A .. 
Payments to SCIence Teaohera ID 1862 (liefore change of System) 

Page 

• 421 

• '21 
• 422 

• '22 

• 424 

• 42G 

• '26 

• 427 

• '28 

• 428 

Payment to Teach.n In London IUld Its DlStflct SClOnee Schools on the Reenlts or the 430 
ExaminatIon ID May 1867 • 

LISt of Teachers Employed' • • 431 

Rough Statement of ExpendIture for SCIence Teaching nnder certam Reads ID the 
Year 1867-8 • • • • • • • • • • • • • 482 

AppendIx, No 3. 

Paper handed In by Mr WhItworth, 7 May 1868 • 

Mr. Whitworth's Scholarships for M.chanlcal SCience 

Letter nom Mr Whitworth to Mr Cole. dated 4 May 1868 

Memorandum on Soholarshlps for MechaDlcal SCience 

MlDute on Mr. Whitworth's Offer to ondow Scholarshlps • 

AppendIr, No.4 

Paper handed ID by Captam Donnelly -(S •• EVidence. No. 148): 

Retuna of Schools havmg Day CI ...... s 1D SCIence • 

AppendIr, No.5 

Paper handed m hy Mr. Jarmam, 8 Jun. 1868. 

Hudd.rsfield Mechamos' InstitutIon 

Appendix. No.6 . 

.Paper handed 10 by Mr. Mundolla, ll1une 1868' 

Letter from Mr Thorlow to Mr. A.. J Mundel1~ dated 6 Feb!'J&IY 1868 • 

• 438 

• 488 

• 48' 

• 436 

• 439 
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Paper lianded III by Mr George Glbb, 8 June 1868: 
1 
Page 

W orklng ~en"fl Colfege, J!aufalS - _ - ~ ,441 , 
Appendix, No.8 

Paper handed In by Mr Platt, 18 Jnne 1888) 

Syllabns of Studles at the Oldham IilGh!ll>l oJi SCJen~ ~d.M, Jf 

Paper handed m by Captam Donnelly, liE, 26 Jnne 1868. 

Mmnte relatlve to BUlldmg Grants fiI~ Sy}tl!lce. ~\I.~ -

4ilp#nd,IJ;" ~ •• J Q., 

Paper handed III by Mr. Thomas Coomber, .. ,c.s • 

Brutol Mllllng School ..' 

AJ?pendix, Wo. 11. 

Paper hatW.etl.w.1ay C:1I]l.ll~~IlJ.Iif'\' ' 

- 446-

- 44fl. 

Memorand"nm of Suggesllons for Enlarg10g the System of State Ail to S-clenllli'c fn­
str.PCtlon, drawn up..ln accordllllce wIUt the. InstrnctloDS of the Lor~m:,~~qqlllUUIHI, 
of COUDCU on Educatlon - 447 

Appendix, No 12. 

Papers handed in by ~r. Cole 

Statement pf Elq'endt£nre of the SCIence and. An< l)I\Rarj;JpeIM, Jiwo1hllll.~9\.fhII: 
1st Apru 1860 to the 81st March 1868 - - 460 

Value of SCIence Prizes - - 462 

Imports from France mlo England -l!xtractecl' from 'ire Statlstlcal Returns pnbhshed 
by the Board of Trade - - -, - - • - - - - - t52-

LISt of Persons certdicated as Competent to act as'Teaohers of Art Schools, With thetr 
present Occupahons, SO far as known - - - - - - - - - 463 

Notes on Pllbhc Edueabon, prepar ... lIt'~h..,._izfhAft,the RIght Hon. Lord Robert 
Montegu, M P, V,ce PreSident bf the Committee of COUDcil on Ednc"llon, dated 
28th November 1§1!.7 r - - • -, - - - • - - • 4~.(I. 

ParbamentBl'Y, Votlll! for SCl~I\ll~ fo~ the l!4!ddle aDd.l1p/!~r CllIS8e~ !,Q,.1867-a,. OlIIlln-
Slve of m .. Cost of'th Queen II' eblfegelf, ireland" - • - - -' - - 46a' 

Lt.t of Royal Exh1blllonera to the Museum of IrISh Indn.try and Royal College of 
SOlence,Dubhn • - - • - - •• - - - - 463 

LISt of RoyllllWl1bllloners to the Royal School of M;"es, J ~myn-~t~t - - 1<~3 

, , 
Appenrux. No. 13. 

Unive1'Slty of Edtnburgh.-Gradualion 10 SOlence -
,,­

AppendiX, No. 14. ' 

- 464 

S)'Uabus of the COllrse of Instrucllon m the; SClentlnc D'VIBlOD of the Grammar School, 
Leeds - - • - - • - - - - - - - - - 467 

O'l2. 302 
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Appendix, No. 15. 
Papers banded In by Mr. Roscoe, 18 June 1868 • Page 

Owens' College, Mancheslet - Pond for tbe Endowment of a Proiessorslup of 
, Engmeermg and AdJnncl8 • • '811 

Owens' College Extell8lon • 469 

Apper.dix, No. 16. 

Paper handed In hy I)r. Stevenson Macadam, ~ July 1868 

Watt InstitutIon, Edmbnrgh-Class of Mathematics-SyllabDl for 1866-87 • 471 

Abstract of the Treasurer'. Accounls of the Watt Inslltntlon and School of Arto, from 
31st October 1866 to 81st October 1867 • - - • • • • • '71 

Appendix, No. 17. 

Paper handed In by Captam Donnelly, 8 July 1868' 

Letter from Mr. O. H Wheeler to Mr. Bazley,)[ p , dated 30 June 1868 _ • '72 

\ 

AppendJx, No. 18. 

Paper handed In by Dr Frankland, 8 July 1868 I 

List of Stndents worklD8' In the Chemical Laboratory of the Royal School of MID", 
the Royal College of Chem\8try, durmg the present Summer Session, their Ages and 
Desllnatlons, as far as could I>e $l!certalDed, • • - • • • • 478 

Destlnanon of Students - - 478 

Appendix, No. 19. 

Paper handed m by Mr. Buckmaster, 8 Jnly 1868 

Memon,,1 of Working Men belongmg tu the Royal Polytechnic, the London Me-
chamoe', and other Instltntlons m London - - • - - - • - '7' 

Appendix, No. 20. 

Letter banded m by Mr Powell,)[ p , dated 11 July 1868 " '76 

Appendix. No 21., 

~ from Dr. Barry to the Chairman of the Comunttee, dated l' July 1868 • - '16 

Letter from M! Thomas Bloxam, Semor Master of Cheltenham College, to Dr. Barry - 478 

Appendix, No. 22. 
Paper banded in by Mr. FIeld: 

Ltst of some amcles made in Bll'mlngham and the Hardware District which are largely 
replaced m Common Markets of the World by the Prodactlons of other Conntnea - '79 
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Appendix, No.1. 

PAPERS handed m by ~aptam, Donnelly, 28 April 1868. 

i • 
SCHOOLS IN ENGLAND AND WALES. 

COUNTIBS. 
No of I No of COUNTIBS 

No of I No of 
Schooll. Studenta Schoole Siudent&. 

ENGLAND, 

None -I None. 1 Bedfordshtre - - - - 1 13 83 Suffolk - - - - -
2 Berkshire - - - - 1 46 84 Snrrey - - · · · II 812 

8 Bnckm~amshlre - - - 2 87 85 Sussex - - - - - NonE!- None. 

" Cambr, eshll'8 ,- - - 1 24 86 WarwIckshIre - - · - 6 an 
6 Cheshlro - - - - - 9 278 37 Wostmoreland - - - - None - None. 
6 Cornwall- - - - : 7 140 88 Wdtslure - - - · - None - None. 
7 Cumberland " - -, - None- None. 39 . W orcestershtre - - - - " 16!!, 

8 Derbyshire - - -, - 8 61 40 YorkshIre - - - · 16 476 

II Devonshire - - -, - 10 ·162 
10 Doreetshlre '1- - -, - 2 60 
11 Durham • .- " -- - 2 49 
12 Essex - - - -I - 7 158 WALES 
.18 Gloucestershlre - - - 7 496 NORTH' .-
l4. Ham~shlre - - - - 2 88 
16 Herelordshlre - - - - - None - None 1 Anglesea - - - - - None- None 
16 Hertfordshlre · - - - None - None 2 C .. rnarvonshlre - · - None - None 
17 H nntmgdonshlJ'e · - · 1 16 8 Denbl~hshlre - · · - None - None 
18 Kent - - · · · 13 662 " Filnts Ire- - - - - None- None. 
19 Lancashire - · - - 60 2,620 IS Mel'lonet.hslure - - - - None- I None. 
20 Lelcester.hlre - · - - 8 77 CI Montgomeryshlre · - · None- None. 
21 LlDcolnshtre - · - - 1 6 
22 Middlesex - - - - 20 t1,246 SOUTH 
28 Monmouthshlre - · - None - None. -
24 Norfolk - - - - - 1 81 1 Brecknockshlre - - - None - Noue, 
26 Northam~tonalure - · · 8 196 2 Carwgaushlre - - - - None - None. 
26 Northum erIand .. - · 1 28 3 Carmarthenshlre - - - 1 73 
27 NottIngham - - · - '" 168 '" 

Glamorganshlre - - - 3 121 
28 Oxlordshll'8 - - · - 2 75 II Pembrokoshlre - - - - None - None. 
29 Rutlllndshire - · - - None - None. 6 Radnorshlre , - - - !o.one- Non .... 
80 Shropsblre - · · - 1 45 ~ 

31 Somersetsblre - - - - None - None TOTAL - - - 210 9,48~ 
82 StaffordsInre - - - - 6 III 

• InoIudss Plymouth Na.lgabou Scho.1 with 844 Studenta} t Inc1ud .. Dock Street Na.lgatlon Scho;;!, with 828 Students Not '-.d In Mal' 

SCHOOLS IN SCOTLAND.' 

I ~ 

COUNTIBS. No of I No of COUNTIBB. No of No of' 
Sch .. l. Studenta Schools. Students. 

1 Aberdeen - · - - - 8 ·896 7 KlDcardme - - · .- 1 18 
2 Ayr- - - - - - !l 88 8 Kncudbnght - - · · 1 18 
8 Dumbsrlon · - - - 1 12 9 Lanark • . - · - 3 t 1,760 
t Edmbnrgh · - - - 1 228 10 Orkney . - - - · 1 10 
6 ForfaTllbue · - - - 1 70 
6 Invernesa - · - - 1 27 T01'AL - . - 16 2,611 

The following Seoteh Coati. do Dot oontain any Science Sehools -Argyle, BanfF, Bennek, Bu.te, Caithaesa, mackmaMIJI CfOIIlBlty, DumfrIes,.. 
FlIlt, Haddmgto., KlDrou, Llnlllbgow, 1IIomy, Naim, Peebl ... p~ _, R .... Bozburgh, Selkirk, Stlrlmg, -land, aa4 WlgtowD. 

• Inc1udea A.berd_ Na.lgatlon SchooI, WIth 817 Students, not enmIned In Mal'. 
t 0DI1 abom 10 pel' cent. Of th ... app1,y for elOlllUll&bon. 

0.72. 



42..1 APPENDIX TO BJa'OIlT PIlOM THill 

SCHOOLS IN IRELAND. 

COVlfTIE8. No. 01, No of, 
C'ifVlJT1BB. 

1f0.0I II .. 01 
~oola! Iludenta. Bcbooll. Stud ..... 

l j Antnm - - - - - 27 788 18 Roscommon · · - · II 69 21 Armagh · - - · · 9 290 l4. Wexford - - · · · 1 ~ 

a/carlow - · · · · 2 60 16 Donegal - · - · · 1 18 
4 Cavan - · · · - 1 84 I-&' Fenminagh - · · · II 80 
61 Clare · · · · · 1 40 17 Galway • - · · · 1 48 
6 Cork - - · - - 1 66 18 Kllkenny- - - - - 1 46 
7 Down · - - - ... 11ft I- t93' 19- Ma,-. - - - - - I '1 
8 Dubhn · · - · · 4- 261- 211- TIpperary · - - · 1 II 
9 Londonderry · · 1 60 21 TyroDe - · - · - !l 81 

10 Lonth • - .. · · 1-' 
, 

8~ 2S- Waterford. 
_. .. 

-~ · 2 8' 
H Mea\h- - - - - - 8- 28l. "----If? MOllagban - · · - !l 89 

II 
TO'f.LL . - · 76 2,8'10 

~ , I 

- Niulnb .. of 8~ooIt. - Ifumbo. of S'tadIIJI .. · , • · 
EJlGLLBID'" AlID" W AJ;BS · .. . ., 4 - sro 9,480 · IaBLA"b. · · · - . - .. - 76 ;. 2,1170 

SCOTLAltD - · · . - ., ~ . 16, · 2,611 
I -0 ....... 0 T01'Ailo -, ., .. 801 · H,961 

STUDEN'l'S' IN" :j!:;N'G~AND AND' WALES: 

1\ .... 0( I N-olo. I_or -- J'O.lol! 
Scll ... l. ,BllIII ..... :BclI@JB.. Slud_ 

, BeMordBlnre CorlllWall 

Tebwortl\ U\ Boclawi. ~ .. , 81 -- :Brese • 281 
Cam ornQ r: Berkshtre 'Faldloutb. .. 

'1 'Abingdon .6 Pen.sncet 
Redruth • 10 
IS,-.Tust. • 14 

Bu~ks. 

SloulI;li - 22' '11' 140 
• W,,[vertoJr 661 

Derbyelure • 

Derby - 12 
2 87 N_ M&lle ~ 80 

Cambndgeslure : Whaleybndge - 19 

WlBbech - 26 8 61 
DevonBjllre • 

Carmarthen • Ilartuwut!... . 26 
Llanelly - '78 Exeter - 82 

KID£bndge. - .. 17 

Cheater· 
Mo billY" • 10 
Plymoutli [two school1 176 

Alderley Edge TaVIBtock (two scbools 8' 
Chester. - To ... y· 83 
Compstall' - PJymon~ 8" 
Congletoll 

'162 Crewe - 10 
-lIyd.... - DoroetBhue ~ 

Maee1es1ieltl. - . BIBDdford 20 
Stockpon (two schools) . 

Portland 80 

1/ 

'" 
.JllaYigatIoD SchooJ, D"'......mod in 1laJ. 



SELECT #0l1lil1iIT!IlR tOli .s,CUlNTJEIO "~!l'RUCTION. 

NO,Df 
$nrIe.nts 

INo. or f No.-()I; a!:!_~ 1-
.EIoIw .... ; =""- i StudOllb!l ........... 

-+JI--t------1t--~1--I·~ 
Durham ~ II I Lanca.slllre-c~__ 1 

-Darlmgton • • • ••• 10 .Denton -- - - - _ '-, 33 
,Gateobead ,.. "'" J. .. "r ~ Dro)'lsden·..... ':1 68 

I 
Eagley - - - - ,. _I 81 

2 I 49 Earlestown - - - - 17 
Fallsworth • - - • • i 8 

~ ... _ 11-----11 Hashllgden - - - 18 , usex I Heywood _ _ _ : :l 11'£ 

I
I -Canmng Town" J., "" ~ "I 12 Hollmwood • J. • • -; 81 
, Cold Norton - • - • -[ 13 Lancaster - • • - - 48 

I Maldon - • • • - -, !~ ! -Lees.' - - ,.. "1 33 
Purl.,gh _ _ ~ _ -_ -..... Liverpool, (two schools) - - - 1 ',7 

I 
SouthDllnster· - • - -I 21 I Manchester (s.ven schools) - - ;jod 

" '7 \ ~~:tf:'~' ':' : ': : ,~! 'l~551888 l ~~~~l:;o~::::: 1 :: i Nelson-tn-Marsden· • • I 36 
Newt.on Heath • - ~ ,:: 18 

! Oldham (five schools) • - •• ' 199 

l Glamorgan I I·~:~~~~::ft:::.::' ~~ 
CardifF.- • • • - -I 68 Pendleton.·· - - 20 

-Swansea _ • • • • • 46 Preston - • • • • - 57 
PontyprldH • .- • • _ 18 Ramsbottom·· - • • 17 

~ Rawtenstall··· - - 65 
, ~ -121 Rochdale·· •• __ ., 47 

ROylon. - • - - __ I 64-
- St Helens - • - - ._1 28' 

Glouceoterslme: Salford (two schools) - • - 77 
-BrIDfsoomDe _ - - -". 17 Southport....., 19 
-Bnsfol. • • • " • 145 Ulverstone • - • - • 18 
Cheltenhain. • • • • 212 Warrml(ton • • • • " .102 

-E.stington • • _ • _j 15 Werneth - - - • _ "' 33 
Gloucestei (two schociIs). • • 78 W 19an. - • .. • -j' 71 
Stroud - - • - - -, 29 --

if_ JlO , 2,620 
1 

496 ----1 I_ 

I_ I Lelceslersmre - I 
l Ashbv-de-Is 'Zoueh • _ _ ,J 19 

~ 
I Hamp.wre. 

ADdover - -
, Southamp,on -

-

18 

Huntmgdonshue: 

Huntmgdon - -

i Kent 
Chatham ( two schools) • 

f Dartforll - - -
\ Deptford (two sohools) ~ 

Greenwich (two schools) _ 
PluIDstead - - _ 

'Woolwloh (five schoolll) -

Lancaslure • 

Accrmgton - - - -
, Ashton-under-Lyne (two schools) 

Baoup - - - - • 
, Blackburn (two schools) - -

I
-Bolten (t .... scheols) ~ ~ 
Burnley (five sohools) • -

I 
Bury • - - - -
Chorley - - - - -
Darwen- - - - -

:1 ;: • iLm-~('~""') - - _.ll~ 
~I--ll-~I 

"1:iMalilSliil'e • 
1 

• 16 
Grantham - 6 

'1-' ___ 1,,-

~I 
-\ 48 -I 62 

:II~ 
662 

II_ 
I 
i 

• 29 
-, 44 
- 42 
_I '25 
~ 260 
'", 228 
- 79 
• 211 

I Middlesex. 1 

LImehouse • - - - -I 

-Ptnobu...rfBath-emet) - - -: 
, Bellina! G,een (two schools) - -, 
, Chelsea and Brompton ~JIllhQols) -I' 
, Great Ormond-street, London - - J 

l-HaClmey - - • - - '-I' 
IsllDgton. - - • .. .-
-Lesdenhall-street, Loadon - '-1 
-Marylebone - - • • .-

, PaddmgtOtl - • • - .-
Regent-street, London • - ~ , 

'OWeetmmster - • .. .. .. 
I -Whltechape! - - • .~ .. 

Doc!..-street, Londoll'. - - ,_ I 

Norfolk: 

Great Yarmouth 

- U .1---1 

~ 

24-
42 

221 
212 
16 
48 

1411 
80 
48 
81 
46 
29 
27 

328 

1,246 

81 

~ NaYlgllioa School, lIo1_ecllD.lla1· 

1\ .,,' 
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'If. or No or I 1'1' .. or N .. or 
lIohoola. Sbdentl. lIohoola. BtudoulL 

Northampton. Baney' 

Kettenng • o· · · · 51 Croydon. '. • · · - BII 
Northampton · · - · · 116 Ballersea (IWO sclIooIs) · · · 188 
Wellmgborongh 0 - - - liD Bermonds'3l • · · 0 · 1111 ---- Brlxlon H · - · - · 8 

B 196 Lambeth- · - · · · 155 
Peel.ham - · · · - 8011 - Soulhwark · · - · · 69 

N ortbumberIand: Walarloo·roacl, London · - · 80 --1 Amwlck· - - · · · 28 9 Sill - Warwtckshire t r---
Blffflmgham (fivescllools) - · 360 

N ott.mgbamshire: 
Saltley. • • • · · III -

East Relford · · - · · 65 6 871 

Eastwood · · - - · 18 Worcestersmre· r---
Ne\Val'k • - · - · · II~ 

Nottmgbam · · · · · 61 Bromsgrove · · · · · 26 
Cradley •• · · - · - 6 

4 163 Oldbury • · · · · - 61 
WOl1l<!slel'. · - · · · 71 - -

Oxfordemre, 4 164 

Banbnry. · · · "" · 48 Yorksh1l6: r---
Culham • · · · · · 21 Almondbnry · 26 · - · · 

II 75 
BarDsley - · · · · 18 
BlDgle~ • · . · · - · 17 - Blrslal -' - ~ · - - 26 

Shropsh1re· 
DewBbury - - - · · 17 
Eiland • - - · · · 22 

I Sbrewsbnry · · · - · 46 Halifax· - · - · · 811 
H uddersfie1d - - · · · 23 - Hull (two schools) • · · · 96 
l.eeds • • · · · · 41 

Staft"ordsmre ; 
Mlddlesboroogh - · · - 11 
Norlh Orm ... by - · · - 7 

Kmver . · · - · · 26 Ripon . · - · · · 811 

Walsall • - · - · 24 Tbome - · · · · - 11 

Wolverhampton (four schools) • · 62 York . - · · · · 80 
~ I-

6 III 16 476 

STUDENTS IN IRELAND. 

?to 01 I No or I N .. or I lfo..lII 

lIohoola. StIld ... co. lIohool& . 
_IAI 

AntrIm: 
Armagh, 

Armagh - · · 0 - · J3 

Antnm - - 0 · · - 66 nallywdr - · · · · 19 

Ballycarry • • · · · 24 B ... hroo - · · · · 21 

Balz:ena - • - - · IS Eghsb • · · · · · 61 

Bel (Ill schools)· · - · 480 Lu'1t"n • · · · · · 61 , 
Braldwaler · · - · · IS Msrket.hlll · · · · - 20 

CamlDUt - ~ - · · 16 Newry • · · 0 · · n 
Carrie ergns· · · · · 42 Portadown · · · · · 80 

Galgorm • - - - · 86 . Tandregee · 0 · · · 34 

Lame (two achoole) · · · 90 -
Newtownbreda • · · · 88 9 290 

Whitehouse · - · · · 18 Carlow: -
Bagenalslown • · - · · 89 
Carlow - • · - - · 21 

t-
·2 

27 ns 60 

I--
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STI1DBIiTS IN ,bELAIiD-contlnued. 

~ 

1'10. of 1'10 of 1'10 of ---- 1'10 of 
Schools ---- l:l\UdeQu Schools Students 

-
Cavan. Londonderry • 

1 Ballieborough • · - · · 84 1 Colerame · · - - - "60 

- , J-
Clare. Lontb 

1 Cooradare - - - - ,0 } Dundalk- · - · · - 62 

- i-'----- -Cork: Mayo 

I Cork · · - - - · 65 1 Newport - - · - · - '1 --- ---
Donegal: Meath: 

1 R.pboe - · · · - - 18 Drogheda · '\" - · 29 - r:-- ' Oldeastle · · ,. · · 190 
Down 

, 
Tnm . · · · - - 62 ----Ballr:boley · - · · · 34.- S I 21\1 

Ban ridge · · · · · 64 I---
... ~-- ... Comber (two schollls) 

" I · · 96 Monaglll'n 
Cros.gar • • - · · 16 Castleshane · · , · · · 16 
Down p~lrrck - • · · · 20 Monaghan · · ." · · 23 
Gilford • · · · - · 35 ----Holywood · · · · · 76 2 89 Loughnnsland • · · · - 18 i--'-N ewtownards • · · · - 184 Roscommon: ---- 2 Athlone (two schools) 10 498 · · · 69 

- Dubhn. -TIIJperary 
DublIn (three schools) · · · 191 1 Ros~re ... ... - - - - \I 
Santry - • • - · - 60 ---- I-

" --- Tyrone. 
4. 

0 M1 FlUtona · · 8 - - · -- Fermanagh. 1- Strabane. · - · · · 23 

Enmskdlen · · · · · 17 1--
2 81 Garrison· · · · · - 13 I---- Waterford: 

2 80 PortlaW' • · · · · \I . · --- Galway 1- Waterford · · · · • 06 

1 Galway · · · · - - 43 I-
2 64. - ---Kilkenny: Wexford. 

1 Kilkenny - · · · · 46 1 Enniscorwy - - · ~ - 40 

STUDENTS IN SCOTLAND. 

1'10 of - 1'10 of No of No of 
Sohools Studen1> Schools - Students. --

Aberdeen: Invern_: 
Aberdeen · · · · · 61 1 Inverness · · · · - '27 
Aberdeen· · · · · · 317 :---:- -Newhilis. · - - · · 17 KIlmarnock: 

--- o 1 KIlmarnock - · · · · '16 8 895 - Ayr: 0 

~ 
i--- I-

0 KmcardlDesh .... -1 Beith · · - - - · '1 1 Banchory 18 - - · · · · · Dumbarton: :- Kukcudbflght. l-
I Dumbarton - · · · · 12 1 Coreock - -- - · · · · 18 

Edmburgh: 
Lanarkehll'e: -1 .-LeIth · · · · · · 228 - 8 Glasgow (three schools)t- - · 1,760 

Formrsl1ll'e: , 
r---Orkney; 

1 Dundee · · - · · · 7& 
1 KirkwaU- · - · · - 10 . 

072. 
l'Iangallon Sohool, nat _ned In M"1. t OnlT 176 of Ihsse wish to be _II, 

..'1:r 
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Appendix, No.2. 

PAPERS handed. in by ¥r. Cole, 30 Apnl 1868. 

No.1. 

ROYAL SCB:OOL 011"MINES 

1. How many "ears has the J ermyn-et'reet School been estabhshed P 
It 18 now t 1867-8) the 11th Session, the school having been estabhshetl m 1851_ 

2. How many students have passed througli the' school P 
1. As students for one to three years ,associate or matnculated 

students) - - - 233 
2. Ae occasional students - 11,113 

TOTAL - - .. 1,346" 

3. The amount of FeeS'reemved each yeu from Students amce the Commencement:. 

Session 1851-52 -
'.. 1852-53-
'f 1853-54 .. 

1854-55 -
" 1855-56-
.. 1856-5~-
" 1857-58-
" 1858-59-
,,. 1859-60-
," 1.860-61" 
" 1861-62-
" 1862-63-
" 1863-64-
" 1864-65-
" 1865- 66" -
" 1866-67 

£. r a. 
68610 -
636 3 4 
'121 10 -
675 8 4 
'126 3 4 
461 '7 41 
617 -
582 1 -
661 10 -
810 - -

1,034 15 -
'164 1 10' 

1,029 II 8 
719 7 -
771 15 -
972'- 15 -

TOTAL - £. 11,'169 16 10 

N ,B~ Tliese amounts mcluae the I!UDlS received for the "W orkmg Men's" and 
No Evenmg Lectures." 

4. The number of Studenll! iii, each subject in 181rS or 1867 • 

ChelIllstry -
N atul'al IIisto1'f 
PhYSICS -
Geology -
Mllung - ~ 
Mmeralogy 
Metallurgy - -
Apphed MechanIcs-

Session 
1865-6. 

24 
11 
22 
15 

6 
5 
5 
6 

N B.-neal!' numbers do not mclude the assOCIates. 

Session 
1866-7. 

39 
fj 

2S 
17 
3 
5 
9 
Z 

b. The number of Stuifents educated in Jermyn-etreet under scholarships> 
Twenty_~ wr;., 14 as Royal E::dublboners (established 1861-2); one free scholar 

from Edmburg)o,. two fl'OOl Cheltenham, one from Truro, snd three from 1IristoL 
BeSides these, 22 certificated masters or pupil teachers have been admitted to the 
lectures on pa1Dlent m an exammation fee of 1 1 , and two gold medalhsts have been 

_ achmtted frl\Jl, " 



No.2. 

FINANCIAL STATISTICS -SOIENCE and ART. 
-

Purchase Co.t of Management. Granilin Aid 
East Royal Royal • , , I B~ .. N ... aml ~ ~ Jermyn Edinburgh . of l' CoUege Permapent Works r Loudon J;lublln , .-- . 

~~~;:~Jlt of as:~ \ Soutb 
National ~clenEIl Arl Beboot 

1 Musewb sire.1. MUleum of SCience, · , BdBdlngl. Pornai&. Tolul C.II. of Na\al 8oel.'y Dublin. Art. Dep~tmeDt. XenstogtoD Bzh!blUoo Schoal; School •• 
Architecture. 

, 
, 
~ · . . 

£. £. 
y 

£. l £. £ :fl. £ £ £. :fl :fl. :fl. ;£ :fl. 

E.~a~ 1~68-' 
. 

l8,91l0 8,607 32,600 24,000 1I,860 34,240 lI,OOO 49,090 87,7';0 8,600 10,000 '12,268 8,219 2,186 6,268 

8,8h 82,500 
, 

" 
1967-8 21,2&0 7,860 84,226 · · 42,075 8,600 29,000 2,800 5,000 ,11,299 5,628 2,185 6,943 

ReportJ 1866 ~ 6,760 la,03~ la,887 6,839 25,805 8,742 86,386 6,8;' 16,728 75a · · 7,168 8,185 7,669 -, 
, , ~ . 

HI1I6 # 7,398 1~,998 14,845 7,,233 4o,6F · · 47,920 26,506 • · · .' 8,708 4,780 14,069 -\' 
Ealim./i,. ISS4 .. 11,760 24,000 6do 21j1i40 24,166 · · 46,691; 1I0,OClO · · · · 7,414 2,887 7,472 -
Report 1868 · .4,8i7 23,856 989 25,863 28,461 · · 48,824 1.8,848 · .. · · 6,660 2.113 7,017 -, 

1802 4,704 8,142 2i,828 - -
4.3,808 17,748 6,3U 2,292 I, ~ · · 18,480 , - · .:. • · 6,000 -. 

1861 · 4,3UI . · · · 28,876 20,210 , · · 411,086 17,497 · · · · 6,706 2,072 6,000 -
" 

1860 · 8,819 8,894. · · 21,578 24,000 · · 45,678 16,244 · · - - 6,68i 2.270 6,000 -
" 

1859 · 8,6111 6,691 · · 18,906 12,452 · · 81,36~ 16,403 · · · · 6,187 1,922 6,060 -, 
37,846 Eabmat .. 1868 · 8,626 6,610 - · 28,400 9,446 · · 15,800 - · · - 6,241 1,\)34 6,060 -- . , , - . 

- - Department of COlt of School. -SCI ...... dArI. tlIrougbo.t Kingdom. 

lai,49JJ -- , 
Report 1811 ... 8,326 . · · · . - · . · 29,774 

-
" - 1856 · 4,61'-8 

I ~ - ", - 88,4911 · · - · 28,808 

" 
1856 6,M6 · · · 19,478 · · . · 20,722 -
185' - TOTAL Coat for S.,enoe and Art througbout Kmgdolll . · £.26,596. -

" 
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No.3. 

ANSWERS to Mr. DIZtnl. 

Section II. 

1. Number of teachers in 1867,200. 

2. Average amount paid to each on 1867 examination, 401. 

3,4, and 5. (There was not sufficient tune to obtain t1us information). 

6. The total cost of the Queen's Prizes issued in 1867 for Science was :-

For Books -
For Medals 

£. '. d. 
686 14 6 
162 6 9 

TOTAL - - - t. 739 1 2 

7. The total amount paid as results In 186'1, was 8,000 I. 

No.4. 

P A-YKElI'TS to SCIElI'CE TEA-CttERS in 1862 (before change of System). 

Name of Teach.,.. 

Brauer, Jame. -

Bevendge, Robert 

Maver, DaVId -

Beesley, Thomas 

Beale, J ohIll! 

Eardley, Fus. -

Ra!.mhach, Dand W.­

Wllham., W.M 

Fultou, Hugh -

Coomber, Thom .. 

Rowden, W. T. 

Wood, Charlos S. 

Clement, Leonard 

]lOWD.., Johl1 -

Tats, Ralph 

Dowlmg. Johu • 

Clong.!', Jamea C. 

JODOS, Johu ~ 

-

-
-
-
-

-
-
~ 

-
~ 

Sohool. 

AberdeeD, M. I. 

chtto -
d,tto -

BanbuJ'1-

dItto -
BelC .. e -
Bumlngham, Art School -

BlrmlDgham, MlIUand In8tItulJDD 

BnBtol, Trade Sch~ol 

dJlto -
dJlto -

Bmtol, :MJ.1l1IIg Sohool 

Burnley, kc. -
Calue 

Belfast., x...blll'll. sail CarricklergtJ8 

Cork, Baudoa, and Clonmel 

Dedh"", • 

DodleT • 

.e. I. 

20 

12 

20 

81 

41 10 

Jl1 10 

29 

63 

.810 

11610 

12410 

90 

91 

44 

- JU 

1411 

110 

88 -

tI. 

-

-
-
-

. 
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Name of Teacher. 

M·!vo., A1exende .. 

Mayer, John 

Jeffery, Walter. 

..Nohle, ,rohn 

School. 

Edmhurgh 

• Glasgow. 

• Gloucester 

Hahf...: • 

Oldham and Holhnwood 

Hudderslield • 

"429 

:£ I. d. 

8 .... 
81 

109 

8910 

49 

-26 

Mellor, James • 

Tmdall, George. 

Meaden, Henry P. 

Bentl.y, Bun • 

Ward, George • 

• Accnngton, Burnley,and Hashngden~ ,I l30 10" 

Colhngwood, D. C. 

Blrkenhead, E. H. 

PIke, Robt. W •• 

Taylor, CharI ... 

Cooke, M. C. 

Howard, John 

Runtz, James 

Bitholl, RIch. 

Stookton, W>lham 

Slraohen, R. 

Douglas, John C. 

Chadwlok, John 

Snelus, George J. 

HudsOD, FearnSlde 

Crossley, W>lham 

TWite, Charle. • 

Pearoe, RIchard 

JODe., Thomas • 

O'N etll, Charles 

JarmlllD, George 

.Dorrell, John • 

Budeon, Waslungton • 

Pullen, Moses • 

DavIs, UrIah J •• 

HetherlDgton, J. H. 

0.72. 

· Klrkheaton 

· Leeds 

Liverpool 

LIverpool and W Igan 

Bethnal Green, Blrkbeck School 

Charterhouse . 
Hlgbgate 

Ishngton. 

Kingsland, Blrkbeck Sob~ol 

Kmgslend, Bntlsb School 

Poplar · 
chttd · 

London, B"kbeck Scboo1 • 

Macclesfield . 
dItto' • 

0 Manohester, Corporallon-strset • 

MIddlesboro' -on-Te .. 

Redruth .' 

chtto · 
,:. · St Leonarda 

- Salford · 
Hudderslield and Shuthwalte 

· Sloogh 0 
. 

0 

0 Stookport and t>endleton • 

· Painswlck and Stroud 

Upton St. Leonards 0 

Wludsor .' 

TOr.lL 0 

Average payment, 62 l. each, nearly. 

3H3 

27 ~ 

II 10 -
60 - -

138 iQ -
41 10 -
16 

4.l 

~, , 2~ 

10 

47 

16 

85 

2'1 

60.10' 

29 10 

, 64 lQ 

28 10 

18 

~6 

22 

'74. I 

121 10 ,-

19 10 

22 -
611 1(1 

44 

6 

:£. 2,694 

App.!'fo 
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No.5. 

l' Anl:BNT to TlilAClmRS in London and it. DlBtrujt Scieuoe Sghoola on the Reault. o£ ' 
the Exammatlon in May 1867. 

'SCHOOL. TRACRBa. Total :Amount, 

London. f, £ •• d. .£. I. ,d. 

Bath.street, City-road • • DaVIdson, Ellis ,J.. • 14 _ - .w - -
B.tte ........ rS ... Walter !.St.Joln!'" ,Me;lln, Jam.. -

SchooL 8no1u., G J. • 

4B _ 

99 -
-11'147 
- l 

Bothna.1 Green, Bntlah Rchool - Plko, R W. 

Botbnal Green, lIf atlonal Sohool Simpsoo, B. 

Chelsea, S~ Mark'. TrllllUog 
College. 

EaotbllrD, Rev. O. F ... 
LlI'Wson, W. - • 
Alkm., G - • • 
Briggs, Henry - • 

Worklbg Men'. 1001., Great Soelus, G J. -
Ormon,l-street, 

O,ty of London College • 

KlDgsland and Dalston • 

Lower Isbngton 

Lamheth 

Peckham 

• GIbson., Rev "B 'W. i 

• 13lthen, Dr. R. -

.1 Howara, John • 

• Duckett, OW - • • 
Grdlitbs, J. A. 0 • -

- Tate. R (Middle and IU pper 
Class School). 

79 2 6 

78 'I 8 

-
1:~ 1~ : 1 } 
2B - -
10 -. -

17 - -

10 _ -

16 - ... 

S9 15 -

79 2 II 

78 7 6 

i81110 -

17 - -

]0 - _ 

'1& - -

'89 'IS -

Royal Polyteohnlo • ., Bneiuq!.., G,..}. -
Coles, J!.. • ~~ l~ : t ~ JI,Il '10 _ 

Croydan 0 o SulhV'&n, fM. - :19 - - :19 - _ 

Deptford, St John'" 

Deptfora, at. P.ul's 

• Farnoomb. C (teaehorlnot qUlllfied'to claim P~lIt). 

GreenWIch 

Plumstead 

• - BUBbridge, W. - • • 16 
DUffell, C. F • ." 0 27 ~ : '} 

} o Gflllilb •• John A. • 0 60 II _ 
Jon ... Thomas· • 0 JlB...-

• Parh.,CJ ••• 60 --
.Rowden, W T ," • 0 1I8':-
ShIpman, Charles - • 86 6 _ 

WoolWich. Royal Arsonal Mfu· 'Jon .. , ThomBS • 
to.ry InstJ.tUtion Dockett, W. -

8 _ -

-Davld8on, G • 
I 8Nwq, L ... - .. 

Woo\"!,,h, National School 0 Sw .... Honry • 
4'srbe. C J. -
!vahle. John -

) 'Rowden, W To-

WoolWlOlj. St. Thomas o Clark,..J J. -
llusbndgo, W. 0 

Byatt. Haraoo 0 
. 

o 

461'l 6 
7216 _ 
17 _ 

71 
U 
16 
'12 

g. ~ - I 
liB lIS - [, 
83 Ill. -

72 - -

UB IS -

188,12 '6 

170 6 -

171 10 -

£. l;nl 1!1 8 

Average, 87 L 11 •• per SchooL 



No.6 

LIST of TEAOHERS Employed. 

Schools. 'I' Amount. 

£" • tl; 

Atl"ns, George " - X St Mark's, Chelsea - - , 28 
'. I 

Blthell. R" "' { I1VJ ' KlDlI'.land and Dalston 14 1'0 
• 

Bnggs, Henry VlI\ {S't Murk's, Chelsea - 10 - -
Browne, Leonard --, XXlIt .. W oolw,ch, Royal Arsenal - L71" 

( 

BusbrIdge, Walter, - I, II., III Deptford and WoolwIch 148 16 
I' 

Byatt, ROl'aOl! I. WoolwIch, St. TIiomae1 68 16 

Clark, John J LV I WoolwIch, St Thomas' 9 

Cole., FerdlDand X I Royal PolytechnIc 10 

DaVIdson, Ell .. A.. - II, nt ,;C.ty, MIddle Clas. School:- 14 

Davld.oD, George - r, II ,nt., i Wool";cb, Royal' Ar.ensI' 72 16 -
Dorrell, Cbee P. Deptford, St Paul's - 27 

Duckett, W Jham I:, n., II[ ! Lambeth and Woohno& - I 8! 17 6 , 
'Eastburn, Rev. C. P. IV St. Mark's, Cbel.e. - 9710 -
Parlle. Cbs. J. I, III. Plumstllad and W oolWlch - 102 

G,bsone, ReV' B. W; X. OIty oli London Collegf/. 10 

Gtlflhhe, John A., - 1, II Lambeth and Greenwich 80 6 

Howard, John i'IX., X. XlV', }Low~r Islington XV, XVf, • I 119 8 -XXIII. 

Jones, Thomas -{ I., IT, III , VII., 
XIV., XXIlI. }WOOIw,ch and Greenwich 91 

LawlOn, Wtlham XXIIL.. , S4 Mark'., Chel.e. - lao. 
M&rtm.Jamea. IV. Batter.e. - 48 

Noble, John. ~ X. Woolwloh - 15 

Pike, Robert W -{ IX, XIV., } Bethnal Green, Bll'kbeck 79 2 6 
XXIlI SchooL 

Rowden, Wm. T. · _{ l,n,IIl,VI, 
VII } WoolWIch and Plumslead - 100 

ShIpman, Chas. I., n Plumstead - . . 86 6 -
Simpson, Bentham • -{ VlU,IX ,XU, }Bethnal 'Green NatIonal 78 7 6 

XVI., XXIll. School. 

Snelus, George J. · - IX.~X., XIV. Batters"" and Royal Poly-
teChnlO 

161 10 

SUllivan, MIchael · I, II., III. Croydon - 29 

SWI." Henry - 1,II,III. W ooll.,oh NatIonal Sohool -- 71 Ii 

Average, 621. 10. 6d. 

0.72. 
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No.7. 

RoUGH ST.6.TEJrlENT of EXPENDITURE for SCIE!TCE TUOHING under each of the 
following Heads. m the Year 1867-8. 

1867-8 • 
1. General Managemeat -

ESllmato" 8,317 I., 

2. New BUIldIngs -
Eoumale, 82,500 I. 

ProporMn of Salari.. ofl 
Secretary, ASSIstant S .. ~ 1 10th 
oretary, Ch,ef Clerk,) say -
Clerk .. Acoountant, &0. 

- Propomon of expendltore on SOlence 
Sohoola oannot be stoted at pr .. ent. 

£. 6. d. 

880 - -

3 Purchaoe of Works of Art, &0 &0. The dll"ect 'fote for SOlence Puroheaea 
IS Estimate, 21,250 I 

4. SCIence and Art Department 
Eollmate, 7,800 l. 
~pend!toro. 9,720 Z. 

4. South Kensmgton Museum -
E.tlmate, 34,2251. 

6. Nallonal Portrwt Gallery 

7. SOlence Sobool. -
Estimate, 8,600 l. 
;Expenditure, 10,200 I 

8. Art Scbools -
Esumate, 22,000 l. 

II. Naval Arclutecture 
Estunate, 2,800 I 
ExpendIture, 2,1031 

10. E_ London Museum _ 
5,000 l. to account 

but many obJects are mdll'8otly for 
SOlonce, and the amount oan soarcely 
b. stated 

Inspocllon - - say a-6ths 
- V'z -ExlUIllnal1on papers} 

TravellIng - - of 9,720 I. 
InCIdental - " 

- ProportIon for Eduoallon, good Naval 
Arclutectore, AnImal Praduots, &0 • 
oannot wen be d!sIlngUlBhed. 

N u for SOleace 

Propomon for Me.balllCal Drawmg 
cannot be g:Lven. I -

W,ll be chleBy devoted to SCIOJIC8 

1,260 - -

6,885 - -

10,200 - -

2,108 - -

£. 20,218 - _ 
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Appendlx~ No.3 

P APElt handed in by Mr. WhItworth, '[ Mar 1868. 

SCIence Form, No. 293 App. No. : 
South XeDSmgton, May 1868. 

SCience and Art Department of the Committee of Council on Education, South 
KenslDgton 

Mll WHITWORTH'S SCHOLARSHIPS FOB MECHANICAL SC~ENCE 

At WhItehall the 5th day of May 1868. 

By the Right Honourable the Lords of the Committee of Her Majesty's Most Honourable 
Pnvy Council on EducatIOn 

My Lords read Mr WhItworth's letter of 4th May 1868 transnuttmg a memorandum 
on hIS scholarshIps and on the establIshment of 60 exlnbltlons of 25 I for the p'resen~ year 
preparatory to the competltIon for hIS scholarshIps, and reqnestmg that the SCIence and 
Art DepartJ.nent may conduct the necessary exammatlons and correspondence. 

Theil' Lordslups have great pleasure In accedmg to Mr. WhItworth's request and glvmg 
every assIStance In thell' power In carrymg out Ius patrIOtlc mumficence. 

S,r, Manchester, 4 May 1868 
REFER11.1NG to your letter of March 28th by whIch you translUlt to me II. copy of the 

Mmute wluch the Lords of the Comuuttee of Council on Education had passed lD 

acknowledgment of my endowment of scholarshIps for promotmg mechanIcal SCIence, and 
to the concluding sentence of the Mmute wluch mVltes further suggestions and offers to 
render asSIstance m carrymg out the mtentlons of the endowment 

1 I beg leave to enclose for the information of the Lords of the Comnuttee of Council 
on Educa.tIon a memorandum on the subject of the endowment, wluch I trust will meet , 
'Wlth the a.pproval of their LordshIps, and tha1l they will cause It to be CIrculated a.nd the 
necessa.ry correspondence a.nsmg out of It to be conducted by the SCience and Art 
DepartJ.nent. 

2 I would beg leave til ask the Lords oftbe Committee of Council on Education to 
undertake the exammatIons filr these scholarshIps 

3 As respects the prepalatlon of the necessalY detaIls for the «:J[BilllnatlOns in the use 
of tools, I am willIng to be responsIble myseU WIth the ald of fnends, and I propose to 
obtam the consent of a few gentlemen to adVIse WIth me from rune to tlroe In whatever 
may arlse m the future for my cousIderatlon 

4. In leply to the mVltatIon of their Lordslups to submit a.ny suglj:estlons, I venture to, 
Bubtnlt for conSIderation whether honours m the nature of degrees mIght not be conferred 
by some competent authorIty on successful students each year, thus creatmlj: a faculty of 
mdustry analogous to the eXlstmg facultles of dlVlUlty, la.w, and medicme I am of 
opmlOn that such honours would be a great mcentIve to exertion, a.nd would tend' greatly 
to pr?mote the obJect m VIew. 

5. I ventlll'e further to express a hope that the Government will prOVide the necessary 
funds for endowmg a Bufficlent number of professorB of mecha.nIcs throughout the U mted 
Kmgdom 

6 In concluslon, I Inform you that the necessary a.rrangements for secunng the endow­
ment have been made, and I have given mstructlons for the E!eparatlon of the draft of • 
deed of trust whIch will be Bent for the approval of the Lord P1;eS1dent. 

To Henry Cole, Esq , 
Secretary of the ScIence and Art Departlnent. 

lam, &0 
(SlgUed) Joseph. WhItworth. 

0.'[2. 31 
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Al'fENDIX TO BEPORT 1')1011 THB 

MEIiORAJ!iIDUIl ON SCHOLARSHIPS FOR MECRAliIColL SOIENOE. 

To be competed for III May 1869. 

L Hol VING oWered to the Lords of the Collllll1ttee of Council on Education to t< found" 
30 scholarships of the annual value of 100 1 each, to be applIed for the further lllstruchon 
of young men, nahves of the Ulllted Kmgdom, selected by open competItIon for tb,etr 
mtelhgence and pronclency lD the theory and practIce of mechanics and its cognate 
sciences, With a VIew to the promonon ,of engmeermg and mechanical mdustry in tina 
country," I propose that-the folloWing should be the gell~~l IIh'l1tlg1lments in the nrst 
instance, which may be modtfied after the fust competrtion has taken place 1Il May 1869. 

II That the 3080holarshlps of 100 1 each should be open to all of Her Majesty's 
subjects lI"hetlher'Of·'the Umted Kmgdom, India, or the Colomes, who do not exceed the 
~e of 26 years, and be held either for two or three years, as experience may prove to be 
~eBWtble, ,tha,UO scholarslnps 'should he competed for BIld awarded In: May 1869, at'tM 
annual natIOnal exammatIons 1Il SClenCQ, provIded that a suffiCient number of candidates 
prove themselves to be competent, that the successful candidates should be requued to 
spend the penod of holdmg the scholarslups m the further sattsfactory prosecutIOn of the 
studies and practIce of mellhameAl ellgmeenng, and pursue their studIelJ accordmg to the 
spmt of the endowment, maklDg perIodical reports of them, that the student sbould state 
where he proposes to pursue lus studies, the Lotd Preondent of the Counetl deCldtng if the 
proposal can be allowed, also :rf the student's progress be satIsfactory, and the manner m 
wluch It shall be tested from year to year. In dectdtng If the plan of study proposed by 
the student he satIsfactory, lIS much Ia.t>tude 'lIS pOSSlbJe may be allowed If the student 
woo to complete hiS general educatIon instead of continulDg Ius speCial scientmc study. 
he ;may be permitted to do so. He may go to the UniversIties or eolleges aWordlDg 
scientiiic or technicallostructJOD, or he may travel abroad. The successful artisan should 
be encouraged to study theory, and the successful competItor in theory ruded lD getb.ng 
admission to machlDe shops and other practical estabhshments All further dettuls woul<l 
be 4ereafter .l.'re,Pared and Uliiued by the SCleuce and Art Department. 

ill The candidates must be of sound bodily constitution. 

IV. The first competItion should be in the fonowing theoretIcal subjects -

1. MathematlCl (el .... 8n!&Ty and hIgher) 
~. Mecham"" (theoretIcal and applaed) 
3 PractIcal pfane Bud descrlptl'ge geometry. 
( and mechanIcsl and freehand. dV8'ft'LDg 

And i'n the following hancllcmt'ts ~ 

1> SDlllh'''WOl'k 
Z. Tunung 

4 Phy&1C8 
•• ChollUStry,mcluduIg metallurgy. 

3. FJI.bg aIId FlttlolJ 
4. ,pattern maluDB aDd mouldulg: 

V No candidate should obtain a schol ... s}U'p who lias not shown. a ~atisfa.ctoty' l6ow1edge 
of all the followlDg theoretical subJects -

1 Elementary mathematIcs. II PractIcal plane ad de8(:l'lptlYe geometry 
2 Elementary mechames. and freefiand dta'llling 

WIth the power to use one or more of the followmg classes of tools -

" The axe d. Tbe ru. 
b Th. saw and plane. • The forge. 
e. Th. hamm.r, ... d .lusel. 

I propose that the maximum number of marks obtaInable in the theoretical subjects and 
those obtamable by the most sktlled workman should be about equaL 

VI My object in deVISIng the foregOmg' scbeme has been, wlule :reqlnr1ng a practl~.al 
acquamtance with a few 81mpletools as a nne qua lIfJn, to .render the competitIon accesSible 
oldrurly equal terms to the student who eombmes some practice With Ius theory, and to 
the artisan who combmeB some thecketIcal knowledge With perfeetton ofworkmansblp. 

Preparatarg E:&h,b.tcon. of 25 i for 1M Year 1868. 

VIL As the scholarslups scheme can only come mto full operation by degreee, l' 
p1'Opoae from the fund ulttmawly avatlable for the scheme at onee to create 60 exhibitIons 
or p.emtBlDe, of the. value of 251. each:. tenable UBhl Aprtl1869. and to plaee. them at< 
the absolute disposal of the govenung bodl~ 'If the fol1oW:wg eduCllt10nal mstttutdons and, 
towns, in order that they may award them to youths under 22 years of age, who may thus 
be aided to qualrl'y themselves, and must undertake to compete for the scholarship" of 
100 1 in May 1869 

VIlL-
8 Exlub,t.oua tA> 0 ....... College, and 11 tA> tha' 3 UmVOl'llltyof Oxl'ord 

Grammar School, Manchester, tbe ""'" olmy 3 Umv .... ty of Cambndge. 
Workshops. • --- ---It"t1nimmtyofLcmdoD. 

Aud 



SELECT Ctnr.MrrrlE '~SCrt;:NTIFrO INSTJroCT~ON 

..And QIlIl to each of, tile fo]lQ~g lImfer~tle,9, colleges" and pubhc scho?ls'r 

UnIvers,tyof Durham Westmmster 
Unn'erBlty of Dubnn • Winchesier 
U Olvenlty of Edmburgh. St Paul's, London. 
Watt IDstltotIOn, Edmburgh Melchan!s TadolO 
Ulll"1'Sit~ of OlasgoW' Chflst's HospItal 
Andersoman Umvcrtlty, Gll\Sg9w CIty of London 
UnIversIty of St Andrew'. Sluewsbury 
U\llvemty of Abetdeen Marlborougll. 
To .ach ot the ~u.en·s Co1!e8'l'sIlIBelfast.PQ!'k.. Ch.ltenhllllb 

Gol way. Irel.nd, , Ch •• t.r , 
Kin~'s ColI~., London Chfton 
Umv,erslty yolleg~, Lon40n, Brighton, 
Eton LIVerpool 
Ha.rrow, , ! I ~ h C 11 r-p· I Rugby, " to teo ege 0 recepto ... 
Charter Ronae. 8 to the b"en.e I>nd Art nep'Il'tmoot 

I propo,;e that' the foll~wing e~hlbItlons shall be given to artlzans' onlr'-

s '0 th& 50c ... l1\ of Atl.. , 
.A.IsIl..one for a.rtlzan~to_h or thefollowmg toWDS -

:Blrmmgham 
Brle.tol~ 
S,. ans .. and, Corddf , 
Hallfw.; ot Huddersfleld.. 

Leeds 
Northampton, 
Sheffield, 

435 

And .f there be any of the above unapphed, they may be given by the SCience and Ad. 
Department to any other scholastIc mstltutlon W ruch makes satlsfaotory arrangements fo~ 
affordmg Illstruction m mathematlcs and mechaDlcs, freehand and mechamca.l dtawmg,\ 

IX, I would POlpt· olli thlld; thEl- exh!hltlpn~ w artlsans may perhaps> her lIlcreased to. 
.lSO 1 for the year. by QODllectlng them WIth. the.. SClell.!le. a.niLA.rt Ilapartment,.nnder th~ 
M.mute pf ,tIie, 2,.t ,Decemhe1)::11l67. 

Manche~ter. 4, May, Hj6S'; 

MINUTE on MI W:t!I,/-,WORTR'S OFPIt TO E~DOW SOIlOJ:"AJl.SJUPS.. 

A-t-Wlntehall; the 21th day of March 1868. 

By the Right Honourable the LGrd3 of. the Committee. of Her. Ma.}6!Ity'& Most 
, Honourable PrlYY C01l,llcll on Educatlon , 

ApyNo, 

]I{ y Lords conSIder Mr Wlutworth's letter to the Filst Lord' oI the 'Treasury, dated 
18th March 1868. In thl!l letter Mt, Wlutworth offers to found 30 scholarsblps of thtt 
annUM value- of 1001 each, to be apphed for the- further instruction of young men, nativea, 
of the Umted Kingdom, selected by open competJ.tiorl for their mteIhgence and pl1Ofime!p,cy 
in the- tDeo!,)" aDd pra.etJee of nrilchamcs and Its cognate 801enoes, WIth a VIew to the pro-> 
motlOill ef engmeermg and mechambal! mdustry m thts conntry, and he expre,9se& hopes:; 
that _ may be- found for brmgmg SCience and mdustry mto closer relatlon wttb cae}, .. 
other than at presellt obtlmIs here 

It 18 nnneoessary"now to repeat the thanks which the First Lerd of Her MaJesty'S'" 
Tteasnry and the Lo~d Pre&ldent of the CouneIl have- olready conveyed to Mr--Wlut­
worth for rus generous offer, which they are convmced the country will fully appreCIate 

Mr Wlutworth proposes tW!.t these scholarshIps should be tenable on collditlons to, b!!l 
defined by a deed Of trust regulatmg tlie--admmistratlllD oflhe endowmellt fund dllr1Il~ lus 
hee, and! that theree.fter tho management' of tlus fund, subject to the cQnmtlons speClued 
therein. should' rest m the Lord. PreSident of the. Counrol or other MUllster of Puhltc 
I IIStrUCUQ\l: for- the tune being. 

It 18 the wish of my Lords to see provision made m severol large centres of manufac­
turing mdustry in the Umted Km&dom for ajforilin~ to all classes of Her Majesty's 
subJeots ample opportumtIes for 'acqUiring instruction m the SClence,9 which are apphcable 
to PrQductive mduatry. My Lord, are ef oplmon that by the UUlon of local and prlV6te 
efforfl\, supplemextte.d as. fl\l' as is proper by State asSIstanCe, tlus proVISion will be best 
made. 

This will be rencrered easy if the, m.umneent example set by M1r. Whitworth shaIl bo 
utenBlvely followed by othere. 

My Lords will. be happy to rec.ene any fu"theT suggestlonlf from Mr Whitworth should 
he desire to make them, anel to be mformed if the-Departlnent can: ~nder him anY' asSlS1>-
&Dee in carrying out rus hberai mtenuon.e. ' 
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SELECT OOIUUTTBE -.oN 'SEJtENTIJ'IEJ m~TBUCTION 

HUDDERSFIELD MECijANICS' INSTITUTION. 

, 1'BIlUNICAL 'EJ)!1CA1:10N. , , 
'SIr, ' 80 hpfl\ 1868. 

IT IS gener~l1y adlllltted that lbe late 'Flencb ExlllbltlOn has fwly bhown that,1n order 
to keep up the manuracturing supremacy of tbls country, there n\~st be a supenor 
tccbnlt,al eQUcatIOn IDlparted to the mtelhgent a/t/zane employed m our ma1l.ufacturlng 
processes 'l'he committee of thIs institutIOn ale, therefore, dOXIOUS to afford the utmost 
facIlities for glVml' sCIentIfic mstl uctlOn $ult,lbie to the trades of the dIstrict. Besides the 
classes for lnstructI0l11n chemIstrY, plactical deslgmng, mechamcal and freehand drawmg. 
practical geometry, &, , already 10 opetatlon, It IS proposed at onee to open a class in 

liRE CHEMISTRY OF DYEING, 

U~der Mr. Jarmazn, 'Who hils devoted. much attenhon to thlll!ubject 

The coul'se will consIst of at least 1'6 Jessons The class wIll be lleld each Tuesday 
evening, to' commence 12th May, lind temllli<tte in l!>eptember. To take advantage-of 
daylight the class WIll be occupied In 

PractIcal 'Dyemg 'fro'm' 'l ~o '8 

CbemlStry of Dyemg (Iocludmg elementary prmclples of cheml9tTY) ,from 8 '10'</1 

The etl1ae~ts ,,{11 be occup.ed m scourlllg, ble"chmg, and dyemg operatIons, the pr~a. 
ration of dyer.' solutIOns, mordants, &.c ~ tlle testing, WIth a view of ascertalnmg the 
commercIal values of dyewares, soda ash, SQrlp ash, tIn solntlons, hleachllig powders, &te •• 
the use of the best forms of hydromelers 10 testlOg the strengths of VlInOUlt solutIOns 
employed m tbe <lyehouse p the dyemg of patterns in woo!. cotton, anoi stlk, aecordlng to 
the bfst formullB In Ilse In Great Bntal" aud France 

'Terms tor 'the 1l0tIrlle, ill 'addl~lOn too 1ibe 10rdtifuiyUfnemtiehiblp ftle""-

A~'tI~an8 - /j 8 

Others - 168. 

So far ~ regards 'the wooUell t\'llde "f 'tb.s oIIelghboUl'lIdod, 'It Js almoilt, as ~mportailt to 
excellu the p~oduct1on of eolours <liS IR deSigns, espeelalll'i' now, whet' tae 4>l'evathog shadet 
are 60 constantly ehllnglR~ It IS of -the utmost IibP()l'tanoe,~batlth,s dlsbF,cI shol>ld 1:1e'~le 
Dot only to keep ahreast of all Its rIvals, bnt, If pOSSIble, tu oflutstnp 'them~ anti 1t IS the 
0plDlon of the comlillttee that ~hls cab onlf be'done by an adequate'l'1umbeJ' of artlzans 
bemg made th/>lougbly ucqua\Rled wlbh chemIStry and KS 'apphcamon to 'Practical oyemg. 
'l'hey would, therefore, respectfully suggest that you seleat t)ne 01' more 'of the most pro­
lIl1smg youths 10 ,yonr emplo)'S. and e.rlange- (ur bls 'Or thel1"1I.tooadande 11:1 Mr. Je.rrnain's 
class. , 

The oommlttee conSider that ahhQUgh aetual.expertlles81n 'Workm~ operatIOns tllUSt be 
acquired ~n the workslnp, yet the -establishment of thiS ,class WIll be 'Of mealculable benefit 
to a1\ coucerlled IU dyemg, from.the mallter do"!n to t.hll humblestwOIkman, lIS the students 
wIll have the advanta«e of sCIentifically and ~echuleal\y studymg 'the matel'Nlis aad pto­
cllssea relatmg to theIr mdustty It is, t-".refare, earne.l~ hoped that 'employers WIN asslSb 
the commIttee In their efforts to IIl\part teehmeaJ knowledge to 'the mdwltrml daSlles at othe 
neIghbourhood. , 

Evel y mformation respectmg t)e class can be ohtalDed from 

I Your obedIent servant, 
JoSepli Bate, 'Secretary. 

072 314 

.App. :No. fl. 



App. No 6. 

440 AP~EN»JX TO REPORT PROM THE 

Appendix, No ••• 

P .A.PER handed in by Mr. MUlld.lla, 11 th June 1868. 

LETTER from Mr 7'hurlow to Mr. A J Muncielia. 

Dear S,r, TrlOIty Schoo\, Notl.mgham, 6 February 1868. 
THE subject of techOlcal sCIentific educatIon has been 111 my 'Illlnd velY much of late. 

As I bave now been for a conBldel able perIod local secretary to the sCIPnce classes m th .. 
town, and know. too, the deep Interest YOI1 take In Ihe ailvancement of educatIon of all 
kmds JD general, and of thIs branch In partIcular, I venture to mtrude a few remarks and 
suggestIOns upon your nollce. 

I he mstru<..tlon g,ven In the SClellce classes IS sound, and Imparted by duly certIfied 
teachers; but yet It IS a fact that the classes are not laJV;e. nor attended by those whom the 
department had specIally 1n vIew m encouraging theIr establishment. Tbat sometbmg 
more must be aimed at than tl!e present classes are hkely to achIeve seems now to be the 
OPIOIOII 01 those 10 authority A Mmute has been passed by the SCIence and Art Depart­
ment for the estabhsbment of scholarshIps, to be held by scholars of elementalY scbools, 
who are between the age of 12 and 16 years, and who shall pass at tlte exammatlon of 
SClt>D<..e classes 10 the month of May In each year, so a9 to gam a thIrd Queen's prize lD 

some subject sanctioned by the clepartment. If, prevlousl" the scholar has passed 10 Ihe 
three first grade subJe~ts for drawlD/!", and succeeds m the SCience exammatlon, the depart. 
ment Will grant 10 I towards h,s mamtenance at school, but If he succeed m hiS orlenee 
p:z;amlnatlon, and has not passed 1D drawmg. then the managers are reqUired to find 6/. 
to meet a Governm~nt grant 01 61 for the aforementioned purpose. 'rbls Is tbe pomt 
whele I Imagme Ihe MIDute wIll be found to break down ID practIce MOIeovcr Its elf.ct 
will be almost ... 1, for the scholarshIps are only 10 the proportion of one per cent. of the 
scholars 10 attendance 

If there really IS a deSire, on Ihe part of Ihe Government, to Ilncourage sClenttfic lDStruc' 
non in schools, a more hberal and pracltcal scheme must be deVIsed than that set forth 1R 

the recent MlOute There seems to me no reason why the same plan should not be adopted 
as eXIsts m the ~ase of mstructlon m first grade drawmg. 

The fi .. t necessIty seems to me to be, the provl9lon of SOllable elemeDtary text-booka on 
the scientific subjects ID whIch IDstrucllOn I. to be Imparted, and then a system of examma­
tlon preCIsely answenDg to the method adopted lD the case of drawmg Elementary text· 
books for class instructIOn would soon be produced If there was known to be a want, or, If 
such were not procurable, tbey would soon be forthcommg If only the departmenl adopted 
a SImilar course to that pllrsued when the first grade draWIng copies were needed, VIZo, of 
offering prizes for the best. 

Then, agam, the examlnahon could be conducted by means of questIons supphed from 
the department of a suffiCIently elementary character to b~ <..Iassed as first grade q uestlon8. 
To the successful competitors there mlgbt be awarded a pass certIficate, Qnd to (he more 
merltonous II cerllficate and a prize, exactly answermg to the course pursued by the depart­
ment 10 the ca..e of the drawmg 

For the encooragement of the mtroducllon of thIS kmd of teachmg 10 schools, the 
same scale of "ayment on results pught be made to the managers, to go to the teacher In 
way of augmentation of hIS mcome. 

For tbe supply of necessary apparatus, dl~ms, and speCImens, the department would 
only need to return to the plan whIch was m force some years smce, VIZ, of makIng grants 
to school managers to enable them to pUfl.hase sucb, where the master had satISfied the 
department, by exammatlon, of h,s competency to nse the same. 1 say notblDg of the 
sU(,Jects of IlIstmcbon, as these would vary With the locality. 

It seems to me that by some such plan as I bave sketclled, our present primary schools 
might be utilIZed as a means of laymg a sohd foundabon 10 the prlDClples of SCIence, aDd 
tbus a taste created and students prOVIded for our advanced SCIence classes. Falltog th .. , 
there would still be the broad pnn<"lpies taught. which the mdlVldual mIght perfect by h~ 
OWD readmg, If so mclmed. 

I am, &e. 
A. J. Mundella, Esq (SIgned) R. 'l'kurlolll. 
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PAPER ha.nded in by Mr George Gtbb, 8 June 1868. 

WORKING MEN'S COLLEGE, HALIFAX. 

TECHNIOAL EDUCATION 

Technzcal Instruct.on, 

IN and around Halifa.:s:, dyemg and ma.chme-making are the staple mdustnes, there­
fore It has been determmed by the founder a.nd snpJ;>0rter of the W orkmg Men's College 
to ma.ke prOVlSlon for the tea.chmg of subjects bearmg on such occupa.tlons. BeSIdes the 
general classes for instructIon m rea.dmg, wnting, arIthmetIC, algebra, geometry, book­
keepmg, EnglIsh hteratnre, geogra.phy, &c, and those m chemIStry and French already 
in operatIOn, It 18 llroposed at once to open classes m 

The Chemostry of Dyemg, 

under Mr. Jarma.in, of Huddersfield, who possesses an excellent theoretlcal and practical 
knowledge of the subJect, a.nd others m 

• Practzcal GeOl'lUJtry, Mach.ne DratDtng, and Freehand, 

under Mr. Stopford, head master of the SelIool of Art, Hahfax, whose accurate 
profeSSlonal. knowledge of the subjects above named wIll ensure the success of the 
students who enter the classes. A large well-ventllated room, With a good snpply of the 
drawmg boards, instruments, models, and COpies reqUIred will be supphed, free ot expense, 
to the students 

Both m the SCIence classes, and those undel the charae of Mr. Stopford, pupIls are 
ehglble to compete for pnzes offered by the SCIence aua Art Department of the Com­
IXllttee of Counml on Education. These prIZes COUBlst of books, mathematIcal. lUStru­
ments, boxes of colours, &0., and the exammatIons are of such a nature that any mode­
rately llltelhgent student who has attended dur1U~ the seSBlon can carry off one or more 
prues. They are unhmIted m number, every pupa rea.chmg the very moderate standard 
reqUIred, receIves a pnze m any subject. 

As It 18 wished to make these classes avaIlable to all, the fees are very low, viz.--

Chemistry Class •• : 

Five slullings per sessIon for one class, 2 $ 6 d for each of' the others, chemicals and 
Jill req,!ISlte apparatIls belDg supphed free at the laboratory. The &eSBlon IS from October 
to April. 

Draunng Classes: 

Freeha.nd, maclrine dra~, I?ractica1 geometry, a.ny one or all; to students attending 
the general classes of the W orliing Men's Colle,.ae, 2 •• 6 d. per half-session from Sep­
temlier to ChrlStlnas, or from Chr18tmas to· Apru; to others 3 •• 9 d. per half-session. 

O.7~ 3K 
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General Classes 

Readmg. mathematIcs, geography, EnglIsh lIterature, &c 2 s per term (about 2 a 
per week) 

A clas~ m Latm IS about to be begulh,theA~£or whIch IS mcluded m the above 

Book-keepmg, by agreement, Freneh-, by-agreement. 

The chemIstry classes will meet three tImes per week on Wednesday, Thursday, and 
FrIday, from half-past seven to half-past mne 

The drawmg class (at present) on Thursday from half-past seven to half-past nme 

The general classes meet on Monday, Tuesday, Wednesday, and Thursday, from 
a quarter-past seven to a quarter-past mne 

It IS earnestly hoped that employers of labour will brmg thiS matter under the notIce 
of theIr workpeople, and the mtelhgent workmen of HalIfax are strongly recommended 
to avaIl themselves ofilie unusual advantages here offered to assist them m keepmg theIr 
country m the van of the world's progress -

The general classes and the drawmg class commence m the first week of September 
The chemistry classes early m October 

August 1867 
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PAPER hauded in hy Mr. P1DO, 18 June 1868. 

SYLLABUS of STUDIES at lLe OLDBAX SCllOOL of ScUXCK and AaT. 

InstructIon 18 given in the followlDg subjects hy TAo...u M"IkkU, P.LS.S.. &co. {:am 
Engineer, and CertIfied Teacher at South Kensrn"atou by the Science and Art Depart­
ment ID PractIcal, Plane, and Descnpuve Geometry, Mechaaieal and Machme Dnt.Wlng, 
BwldlDg Construction, Theorebcal and ApplIed MeclwnC5. 

1. Practu:ttl 'Geormtrg, J>lane tmtl SoU-Classes meet OIl Weduesi1ays and Fridays. 
ffom '1 30 to 9 30 P m Books J'eCOlD1.Iletlded: 'Tate's Practica' Geometry 'and :8i;ms' 
Orthograpluc Projection (Gielg's series); or, for more advaneed pupils, Burchett's PractIcal 
Geometry and BIDus' Geometm:al. Drawing. 

2 Mechamcal and Mac/lOne Dratomg.-Classes meet OIl Mondays and Tuesdays, from 
'7.30 to 9 30 p.m. 

3. BmlJ.ng ConstructwA.-Olasses meet ,.n AleBdsys and Tuesdays, from '1.30 
to930pm. 

4. Theore/lcal Mechan.u.-Text Book: Buckmaster's Elements of Mechamcal Physics. 
'Class meets on'Thursda'ys, 'from 7.30 to 9.30 pm. 

0. Applud Mecharllcs.-Books re~ommended: Baker's Elements of Mechanism (Weale's 
senes), and Tate's Elements of MechllDJllm and EXereI8es JD Mechawcs. Class meets on 
Tuesdays, from 8 30 to 9 30 P m. 

'Tbnchoalt& well'SUpphed "lib uodels, dIagrams, and expenmental 'apparntus, 'pI'OYided 
In accordance With the recommendation of the Science Department at South Kensmgt<m. 

Fees for Full Course. 

ArtlzllDS, 6 ... ~ BeSSIOIl' one half to bet>aldat 4he cotnmencemerK,~lDd the{)tMr half 
at the end of the first three mooths. 

No .. A.rlnans and thGse who de not mind ~Slt at tile G0geI'IUIlent exauunatJon. 14. 6 d. 
per _SilteD; to Ite paId m dvlUlce. 

Day Clane. 

Day classes are m operotJon for the studv of J>racbcal machine and architectural drawmg, 
and meet ou Mondays and Fndays, at 3 p"m. Term,: 10 I. 6 d per quarter of ten weeks: 

Students are also tralDed for the J>lofesSIons of clm, mmmg, or mechaDlcal en!(JDeeClng 
draughtsmen and su""yora, or for the competitive examiDatiou8 of the Ioihan Clvd sernce 
engIneers' department. 

For further parllculars apply to Mr. Mlt<.hell, HIghfield, Greenlull. Oldham. 

Classes for tbe study-ef -tile-loIIcowmg -bJecta _ -.iaoted by.J. Philzp, M.A., to whom 
the Setence and Art Department at South Kenamgton has granted an Honorary 
DIploma Without exammatJon. 

1. ~meby.-Ongm'll exercJSeS, based on Euchd's Elements, are proposed one Fnday 
and solved on the followlDg Fnday. 

2. Algebm.-ReguJar progressIve instrJtctIon 18 g1Ten. and the shortest method of opera­
tIon exemphlied on the black-board. 

0.72. 3 ][ 2 3. Tng01JOtlldrg. 

App. 
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3. Tngonometry.-A course of lessons m tillS subject will be commenced earl, m th~ 
seSSIOD .. 

Students 1n book-keeplDg, menburatIon, or other matbematlcal subJects are also admissible 
to tbese classes 

Books: Euclid, Algebra, and TrIgonometry, by Todbunter or Colenso. Classes meet on 
Mondays and FrIdays, at 730 P m. 

C. P. Balun, PH D., tif the UnllJersaty of GUlssen, WIll giVe I1I8truclwn in 

1. ChemlStry.-The course of Instruction is calculated to prepare students for the exa­
mmatlOns which are held yearly by the SCIence and Art Departlnent 

It compnses-l the elements of lDorganrc and orgamc chemistry I 2. Quahtstlve 
analysl" 

A SUitable apparatus has heen procured for performmg tbe necessary experiments. 
Terms: 5 •• per quarter for non·arllZltnS, and 2s. 6 d per qUllrter for artizllnB. Entrllnce 

fee 58 per session, for renewmg materials Ten lectUies constltute one qUBlter. Tbe class 
meets every Monday at 7.30, 1D the laboratory of the Lyceum 

Text book. Buckmast~r's Elements of Cheml~try. 

2. Magnehsm, Electnctty, aT/d Galvamsm-Terms: 5s. per quarter for non-art,zans, 
and 2. 6d. per quarter to arbzans Entrance fee 28. 6d., for renewal of matenals. Ten 
lectures constitute one 'Juartel. The class WllJ meet on Thursdays. at 7 30, P m. 

Text Book. Electncity, Galvanrsm, MagnetIsm, &c. of the Irish National Schoolbook_ 
Benes. 

Ve!letable Phllliology and .Economic Botalill' 

Teacher, Mr. C Walters 

Fees for the Session: Arbzans, ol1e lesBon per week, 28. 6 d., non-artJZ/lDs, 6 B. The 
class Will meet on Saturdays, from 6 30 to 7 30 p.m. 

ART. 

Teacher, Mr. T. HeytJJOod. 

Classe. for Drawzng 

The course of study comprISes the folloWlDg subjects .-Freehand, landscape, perspec­
tIVe, and model drawlDg' flower pamtmg, shadmg 10 chalk from the cast, Ike. 

Day Classes. 

Elementary Tuesdays and Fridays, from 3 to 5 p.m., 108. Gd per quarter. From 4. to 6 
p.m , 5s. pe, quartel 

Advanced Tuesdays and Fridays, from 3 to 5 pm., 12 So 6 d. per quarter. From 4 to 6 
p.m., 78. 6 d per quarter 

Eventng Classe,. 

Elementary Tuesdays and Fridays. from 730 to 9.30, 28 6d. per quarter 
Advanced. Tuesdays and Fndays, from 7 30 to 930,48. per quarter. 
N OD-aJ'tlzans or others who Wish to Jom the eveDlng class, and be exempt from the 

Government examlDatlons, elementary, 68. per quarter; advanced,lO. 6 J. per quarter. 
All fees payable 10 advance 

The quarters of the publiC classes commence about January 16th, April 1st, Jnly 25tb, 
and October 1st. 

Ten consecutlve weeks constitute a quarter of the SpeCIal classes, commenclUg at allY' 
time. 
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t" \.1 r (. 

SCIence Form, No. 299 ~pp. No 9 
South Kensmgton, Apnl1868. , 

Science and Art Department of the CommIttee of Council on Education, 
South Kensmgton 

.At Wlutehall the 24th day of Apnl1868 

By the RIght Honourable the Lords of the CommIttee of Her Majesty's Most Honourable 
Pnvy CouncIl on EducatIon 

BUILDING GRANTS FOR SCIENCE SCHOOLS. 

My Lords read apphcatJons and conslder the subject of buIldmg grants for SCIence 
Schools 

My Lords will be prepared to make grants towards the buIldmg of Schools of SCIence 
a t the rate of 2 s 6 d per square foot of mternal area, up to a ma:mnum of 500 1 for any 
one school, on conwtJon that the school-

a Be buIlt under the Pubhc LlbrarIes Acts (13 & 14 VlCt. c. 65, 18 & 19 VICt. 
0.70, 29 & 80 Vlot. c 114). 

Or-

0.72. 

h. Be estabhshed m connectIon WIth a School of .Art ruded by a department buIld­
ing grant. 

.And that the terms of the Mmute of the 18th December 1866 (No. 603), relatJng 
to buIlwng grlLllts for Schools of Art, so far as apphcable to Schools of SCIence, 
be comphed WIth. 

3][8 
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BRISTOL MINING SCHOOL. 

"'l'!m scheme 0'1 pracl5cal instruction has been drawn up by Mr. George Greenwell, the 
emment nnnmg engmeer The course lasts two years. 

'The lfiHtll,lear'eXlOUfae aa_ 
1 The dIfFerent modes -of 'WCIYl'lnDg coil. 
2. The dIfFerent modes of ventllatI0D.j VIZ., natural, furnace, and mechanical 

ventJlatIon. 
3 The drrunage of mines by pumpmg engmes, and other contnvtnces. 
4. Coal-drawmg and the engmes, and vanous mechanIcal expedIents employed for 

that purpose. 
5. The character of Merent coals. 

16 :iDraWmg-lWIld pborung,'WlIlb opllralions. 
The books wlu.elvthe..waents 'l1Il6d JUld B1'e exanuned in are .-Dunn on the 

wmnmg and workmg of colhenes The srune author on the preventlon of 
acCIdents m mmes 1!'enWlck on subterraneaJI surveYing, and Ralph 
Moore on ventJlatIon. 

The seeoBd'"ear'a eourse..oi'At1I.dY'lIIt-
1 Hedley's ventJlatIon, 
2 .A.tkm80n's papers 1m lTeDtW¥tion [111 the pJ!QCeeW.ngs rn the North of ~ngland 

InstItute of Mlllfug Engmeers 
_3",.A.tIuD~1II1 Wld ,Coulson's ,pBJ!ers on tubhUlg~.m the same wlumes. 
l4...NlCholas W.QOd Ql1 Wlde~1II1d t1mD.e. 
5 Hull's Coal FIelds of Great Britain. 
6 Elementary g.eology anil chemIStry, vath the exammatIon,by .analysIS of coals, 

-arill the 688ay of-ihe useful metals. 
7. On bormg, With the tools employed m l'Ullang. 
8. The pupus are each to produce B plaJI of a collIery establIShment, WIth detaIls ; 

say depth 100 fathoms Tlnckness of seam 5 feet inclInatIon, 1 m hI. 'Water 
250 gallons per IDlDute Coal reqmreil,JiOO tons ,per dey. The seam supposed to 
be 'fiery The royalty a tract 01' 500 acres. "The pit supposed to have been a.t coal 
work three yearS. There must be a surface plan shoWIDg the sItuation of the engmes 
aJld machmery, a.nd also the rauway a.nd bra.nches, narrow ~uge, a sectIon of the 

-smrta _81 Iletmls-of'the -engmes, -pumps, -cages, tubs, &e :An -estunate of cost of 
-es1Bbhshment, a.nil of "W0!'kmg elnlrge of coals; 1IIso-a p1an or the--underground work-
mgs, sheWIng the ventIlatIon 

For the best of the above, ~th' a satIsfactory examinatlon thereon, a pnze of 51. is 
given. 

To those pupIls who do themselves credit a.t the school a certIficate is given, a copy 
of winch I enclose ThIS 18 Inghly prIZed, and has been proved of value to several to 
whom it ha.s been awa.rded. 
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:PAPER handed in by C'aptam Donnelly. 

MEMORANDUM, of SUGGESTIONS for Enlargtng the System of bTATE AID to SCIENTIll'lo.App.No lJ. 
INSTRUCTION, drawn up ia aceord1lDrtl WIth the_Instructlonsof the Lord&of the CommIttee or. -
COUDell on EduclLtton. 

THE system and rules of the SCience and Art 
Department for admmistenug the grant for SClen~ 
tlfic mstructton appear flllrly to meet the reqmr~ 
ments of one large cl81!8 of persons. SuffiCIent, 
aId IS afForded and encouragement thereby gIven'> 
to the elementary mstructiOni m SCIence of the 0 

adult artlzan class.· 
The development that tbls system has at present. 

taken has been almost entlrely In creatlOg eveD:ll1g 
classes BelOg a pure system of payment on" 
results, however, It 18 qUIte possIble under" It for.' 
sohools for boys of 10 to 15 years of age to flourIsh,. 
and to earn large payments, as for mstance tba, 
Bnstol DIOcesan Trade School, the Betbnal Green 
Blrkbeck School, and the Glasgow Secul8.ll School, 
do, but as yet few such schools have sought tins" 
rod. The reason IS obVIOUS. Schools cannot, 
combme State rud to elem.en:taryl and sm:enC61 
instructIon It IS only In large toWI$ and undel" 
peoullar CIDcums1iances that day schools wholly, 
devoted to secondary mstructton cltn e:nst TheIr, 
estabhshment must be a work, of ttme The 
aonon of the department has therefore' beeD< 
prmc1pally eonuMd to promotmg evenmg msnno­
tlOlI lD mechamcs' mst1tutlona and suen plaoeSI' 
Though payments are not made fOIl the.mstruOtIOlill 
lof wddle class students, theIr iDstruetIon hllll' 
mC<ldentally been aIded and encouraged-by the 
establIshment and elt18tenee of thes8l classoo, &fibrd­
lUg them opportumtles of anstrucuon" wbIoh-.dId.. 
Det ellliei before. Between. 12 Mid IS per cent.; 
of the· students m Bmenee, classes, at prooenll arel 
mIddle clau!a students. 

There (l'emam two; as far lIB the maohlneryo£. 
educatIon 18 ,concerned, broad classes> but~IY" 
aft'eoted by the present systenuof State ,.axd to; 
InetructIon m SCIence. These ar8.' the yonnger'l 
arttzan class; broadly the duldren of· the weekl,. 
Wagil mass, before they lean school, sa.y of from 1-

16 

• The p_ ot tho Selen .. Schools Ii .... the pa .. lng of the. 
""nora! boiou ... Mln""" Jun. 1869, Is abo"" in the -foilDwmg 
Tabl. -

1860 
1869 
lSM 
1866 
1861 

Nmnbar' Number uratar 
of Schoola... lostru~1 

9 
70 
91 

16$-
11111 

600 
1,330 
4,660 
6,8:11> 

• lO,~ 

Th. 212 aehool. had 560 c1 ..... in dlft'oreDtau1\!eets. 01 tho , 
10.230 p01'8OlUI under iDstrue1:ioD. 4,S!lO came up tOr es8.1Dloation, 
ba>idea .00 persons .ot taught in .1 ..... &ldad by tho deport­
ment. 8J~7 papCl8 1"'6l'O worked, G,l)!&) went passed. 
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10 to 14 years of age, and the younger mlddlet 
clau!ses, the spns of the employers of la.bour andl 
so forth, who are eventually to have the manag&lt 
ment and dJrectaon of works, before they lea.ve 
school 

There can be no doubt that to meet the reqUIre"" 
ments of the day, It IS essenttal that there should., 
be a more or less general dlffuSlon, among all classes. 
en~aged m productlve mdustry' of S(llentUic, or as, 
It 18 sometImes looselycaUed, techmcalmstrnctIon. 
-iltllentJJic IlDstructlon that IS taken up from the., 
POlDt of 'VIew of Its future a'ppll(latlOn to mdDBtry, , 
and not 118 a purely eduoaoolla.1 system. 

To meet the wants of the younger artisau 01&881 

It appears to be ouly necessary to remove somel 
eXlsting restrIcttons t which prevent' payments 
being earned for lDStructlon 10 s0lenCe given dunul!: I 
the three attendances of an. elementary schoo!', 
receIVlDg aId. ThIs restrllltlon was .mposed. w henl 
the schools were 8J.ded undertth61 whole I!y&te .... 
whlCh 1t WaS' consIdered, JustIfied. and!, reqUl1!ed.. 
some cheek of tins kmd" I~ teachers of elemen., 
tary schools were penmtted to earn, payments for 
the mstructIolI m,selenee,~as~_<kawlllgl of.the. 
more· adHs.ncei. students m, these! sohooJs,."the. 
results of, the preseno scienee' system.. shaw>, con­
clUSIvely, that, they would. veryt-soolll.form such 
classes,6Ild wooldmduce'8.COn$lde"able-per"()&I:1tage 
of thel>arentato.oJ.Iow, th_,cluldDell..to 're_. 
lon~.at8chML 

Probably It would bels.d~le"thlw.. the> paY'­
mente should be. m...m.. through, the. Ed'Ucatlonl 
Department,. whG tWoul.d >then have fJJ1l control oli' 
the matter., The SClen06' aud,1 Arb"Department 
acting aooordmg to.,ts presentsystam would.s.mply. 
have to make a retutn of. the results, of the. 
ex.atnlnatlons tot the EducatIOIa OffiCe., 

To nt6lSil theJ requJrementsllof 'these.schools"lti, 
would be advisable to. have II< ~th standard of" 
exammatton below thepresell,t fifth class, and make­
a"payment ,of. lOs. on passIng .1jj. Whether It! 
would. be ~hle to make any'"l'esinctton lIB'to.. 
the SUbJ6cta of mstruetIon, or 1lOt, 1S doubtful. It, 
18 generally better to lea.ve, thIs to· 'Work .,tselt:, 
out. , 

It ha& not been the pohey of the State in tlus 
country to aId or mterfere WIth the edUCatIon of the. 
wddle classes except to some slIgbt extent" and 
thatmdJreet.ly"by State endowments lD collegea.+. 

The 

tSectlOU. ... XXIII and XXIV or'the Selenee Dll'eCtory * Paym .... '" Pro_ and Examiner&; BxhIbltlons, SChol .... 
ohIpot, Modal., and Pr .... In III. UGi_ty of Loud .... tho 
~":=~ .. of Scotland, and the Queen'. Uol.emty and CoUeges 

3K4 



A~~ENDIX TO REPORT FROM THE 

App. No. u. The general OpInIOn of the country, workmg 
through the Schools InqUiry Comlll18S1on and 
such agenCIes, can a.lone be looked to make any 
lIDportant change In the way of mtroducmg the 
study of sCIence. Nothtng however can have 
much effect on the gra.mmar schools a.nd mlddle 
class schools of the country generally unnl the 
DDlversl1aes, wluch gtve the key of educatIon m 
the country, a.llocate a. faIr proportJ.on of theIr 
endowments to the rewa.rd of sClentJ.fio studIes 
TIll such knowledge pays at the uUlversitIes the 
mIddle class schools, whIch look more or less to 
them, cannot be expected to change theIr courses 
o( lDstructIon 

Should It however be consIdered good pohcy 
for the State to mtervene more tha.n It does at 
present In furthermg sClentJ.fic lDStructJ.on among 
the mIddle classes, It would a.ppear far more 
JUdICIOUS to use eXIstmg machmery than to esta.­
bbsh new Moneygrantedas endowments among 
the uUlversitJ.es and colleges of the country would 
be more economIcally and effecbvely expended 
than 1D the creatIon of specla.! State instItuttons 

The mstructlon m the prImary schools can of 
course only be of an elementary character. Tha.t 
m the adult Ulght cla.sses, though lU some cases 
earned a bttle further, for want of tlme, meaDB~ 
and apparatus, cannot go to any depth. Such 
lDstructJ.on generally rufl'used 18 of the greatest 
use. But It only goes far enough to warn people 
of the mletakes they may fall Into from sheer 
Igtlorance; to teach them not to be satIsfied With 
mer .. emp,ncism ; to show them how sCIence may 
be apphed to theIr work, and to induce them to 
follow It up 

The questIOn then arises of proVIrung mstruo­
tlon of a. fa.r more a.dvanced character The 
apphcation of SCIence to the arts can onr be by 
those who have a thorough knowledge 0 speCIal 
branches. The masters, foremen, and others, who 
will take It up m thIS way Me necessarIly but a 
small per-centage of those engaged 1D mdustry. 
Any of the poorer classes who show aspecia.! ability 
a.nd aptItude for sCience can only follow It out If 
supported whIle pursumg theIr study. The ncher 
el_es can pay for theIr mstructIon. It 18 only 
necessary to proVIde the opportumty "Whatever 
the umverSlties and hlgher educatIona.! establISh­
ments of the country may do to afford mstruction 
m SClence, the SCIence Wlij only form one portIon 
of a general course of education It would be 
-forel~ to theIr objects to afl'oro. advanced lDStruC­
tlOn 1D one speCIal branch of SCIence. aud grant 
dlplomas to men who had not time or rud not WISh 
to pursue other sturues , and pOSSIbly were very 
shO'htly genera.lly educated. 

It IS not m the least necessary that the mstltu­
tions for glVlDg thIS lDStructton should be spread 
about 1D country towns. The schools a.nd classes 
attended by artJ.zans at work and bnys IlVlng at 
home can only be effectIve accordJng as they Me 
WIdely spread But when It comes to the student 
.devotmg hIB whole rune and bemg supported, It 
may as well be done m London as 1D Manchester 
or BllmlDgham, and beSIdes the advantages of 
accesslblhty, etc. the best mstructJ.on ca.n only be 
'Obtamed m the caplta.ls 

.A oollege of SClence has lately been created 1D 
Ireland. The course of mstructIon, wluch lasts 
three yeaTS, IS genera.! durmg the first two years 
for all the students. Dnnng the third year It 18 

specta.llSed under the heads of agrtculture, mllllng, 
engtlleermg, and manufactures In England the 
'Only pubhc lDStJ.tutIon besIdes the Royal School 

of Naval Arclutecture for advanced scientJ 
lDStruct/on IS the Roya.! School of Mmcs 
Jermyn-street. It has not qUIte as large a st 
of j>rofessors as the college of SCIence In Dnbll 

There are now 17 lOya.! exhIbItIons to thE 
mstitutIons competed for at the Mal eXllnllD 
tIons of the departJ.nent. They are 0 the vall 
of 501. per annum, a.nd are tenable for thr' 
years S'x, therefore, become vacant every yea 
except every thud year, when five only becon 
vacant. The fees are remItted, and the 50 
goes to support the student They are mo 
eagerly competed for The number mlght Wli 
advantage be Increasedl at all events In a fc 
years 

A very simple and probably effective extel 
SlOn of thlB actIon would be td a.llow that, wher, 
ever a 10ca.lIty raIsed funds to establISh f'xhlb 
tIOna to support deservmg students in London I 

Dubhn, the fees for Instrucbon should be rl 
mltted for those students, and perhaps the lOCI 
funds supplemented Any place, Leeds fe 
mstance, orgamsmg Its system of elementar 
SCIence alasses 1D any way that sUited Its reqUIrE 
ments, could then for a few hundreds a yea 
snpport several of the most promlsmg Btudent 
here in London, where they would receIve th 
best SCientIfic lDstruction to be had a.nywhere 

The flesent constItutIon- aDd the Dam, 
"Schoo of J1Jmes" frevents that lDStItUtIOl 
filImg the pOSItion 0 an advanaed school 0 
genera.! SCIence effectually At the same tlmi 
far the larger portIon of the sClentlfia instruatlOI 
given lD It IS general, and would form a coUrsl 
appbaable to any lDdnstry. Th,s 18 not known 
and a propOSItIon to send students there would 
unless they were mtended for mmmg, not bE 
understood The Royal School of Naval.Arcru 
tecture a.nd Manne Engmeerin~ has as yet nol 
got a.ny staff for mstruatlon lD expenmental 
Salence. ThIS lDstrucfJon IS gt ven by lecturers 
appOInted from year to year, aud lD a small tem­
porary chemlca.!laboratory It 18 therefore most 
adVIsable that a college of genera.! SCIence should 
be orgamsed or constituted in London on the 
plan of the lnsh College of SCIence to meet the 
requirements here lDrucated. 

A c~e IS most deSIrable 1D every way It 
IS greatly to be regretted tbat the admirable 
courses of leatures of the profersors at the Royal 
School of MlDes Me attended by so few students. 
Though the separate courses are 1D some eases 
faIrly attended, there are only some five or six 
students entered, beSides the Boya.! exlublfJ.oners, 
for the full course of the school, that 18 for the 
AssoCla~p ThIS must a.!ways be eo The 
neld that 11 school of mlnes aPl'hes to is bn t 
lum.ted. It does not get known In the country. 
and even the eeparate courses are not taken that 
advantage of whtch one wonld suppose 

In tmle It may be found deSIrable to establISh 
a. thIrd college of SClence lD Edmburgh, and per­
haps a fourth In the north of England. There is 
no call for these however at present. 

Much 18 Bald about the neceSSIty for teohnica.l 
instructIon, and efforts will no doubt be made 
to induce the State to supply it. It becomes 
therefore necessary to consIder how far, if at all, 

the 

• A CommlIIlon "'~bDg ~ Lon! GranvIlle, 8Jr C. B Trenl­
yaa, 8IId Mr Lowe, decoded hi 1862 that the In._ m the 
Royal Scbool or MlDa _d .... bnee 00/, _ -.. or 
geueral ........ wluch .... _W:abIe to mlolng, aad .bat It should 
be. opeeWJDlIIing _I._to _ OIl the CoutIDeM. 
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the State can take thIs up advantageously'as dIs­
tinct from the general SCIentIfic mstructIon pre-
VIously considered. ltI'-

Tlus actIon IS proposed from two rather diffellent 
points of VIew. The one proposal IS to have a 
techmcal sohool adapted to the staple Industry of 
a ~lace, the other apparently to teach trades 
whIch do not exist there, With the idea of theIr 
introductIon. 

Real technICal educauon-the teachmg of a 
trade or art Itself on SCIentIfic principles-neces­
sanIy entalls workshops for practIce It would 
be scarcely pOSSible to devise a more effectual 
blow to the manufacturers of a place than for 
the State to establIsh a real techmcal school for 
theIr trade, With Its workshop. under 110 con­
stramt to pay Its expenses, undersellmg them and 
interfering WIth their market. A. State pottery 
school and Messrs Mmton could not ell:Jst sldll 
by side On the other hand, fur the State to 
teach trades, where they don't eXIst, with the 
VIew of Introducing them, and thereby most pro­
bablY'temptmg them away from where they liave 
estabhshed themselves, could at the moet only 
be Innoouous so long as'lt was meffectual. 

If then It were posBlble to keep pace WIth trade, 
the more effiCIent the schools were, the more m­
:lUrIouqly would they affect pnvats enterprISe 
It IS, therefore, not necessary to dw~U on the 
constant sluftmgs of trade accordin~ to the labour 
market, the dIfficulty of deterDllning what was, 
and what should be, the staple mdustry of a place, 
and many other such POIPte, wmch would render 
the achmnistratlon of It system of techmcal schools 

: an ImpossibIlity m this country 
Ahe only technical schools winch the State 

/"..0. advantageonsly deal With are such as the 
lXllhtary schools, the school of naval arclntscture 
and matlUe enguleenng, etc -that IS, whtlre It 

• e saId to be instructmg apprentices for the 
:-~e or Itself employmg them parbally or 

wholly , 
WIth regard to general mdustry, It may be 

taken that the actIon of the State C!tUllot safely 
go further than by roiling and encouraging in­
structIon III «eneral SCIence, or such apphed 
sCIence as minmO' and metallurgy The Com­
miSSIon for the 'College of SCIence for Irela-ud 
laid down that its !lUll should be to mlpart a 
sound and thorough knowledge of those branches 

of scien~e which may be apphed to mdustry, App. No. I 
leavmg It to the student subsequently to spe- _ 
~IalIse -ms knowledge and turn ms lattenti01I in • 
the dIrection he may find most SUItable 

The system of payment on results is so well 
estabhshed, pernuts of sueh complete frlledom of 
actIon, IS apphcable to such a varIety of ",,,,,u,,,.. 
stances of schools, and has borne such good fruIt 
that I take for granted It will not be proposed to 
alter It. 
• A.s much pressure may, however, be brought 
to bear on the Government, It IS perhaps nght 
to pomt out, that the experience of thxs depart­
ment has proved nothm~ more deCISIvely than 
that, in the conduct of SCIence or art schools, any 
general Joint actIOn between the State and the 
localIty IS sure to lead to dIfficulties Whatever 
system of guarantees for salary, etc, may be in­
vented, the fact that the hability 18 really hm1ted 
to one of the pa.rtners IS sure to have Its effect 
It is imposBlble for the State to WIthhold the whole 
grant and close lip the establ1shment after It hal! 
been In operation a few years because the localIty 
does not comply With every ttttle of Ita centract; 
and so matters go on getting worse from year to 
year. If pure payment on results cannot be 
wholly adhered to, care should be taken that the 
department 18 only commItted to some defimte 
plece of work when the localIty has ,fulfilled Its 
portIP~ and that no continuous partne~smp 18 
entered Into 

In conolUSIOn, It IS only necessary to pomt out 
that IUchng mstructIon In science on the plan now 
beIng followed !,vIth the proposed extenslOn, can 
and will 8.ld pllre technIcal InstructlOn in the 
very best way That IS to say, If the masters of 
works will eIther separately or In combmatIon 
establIsh schools for the mstrucuon of their 
employes, the State, by payIng on the results of 
elementary and SCIentIfic mstructIon, would asmst 
ili the mstruotlon of the stude-ate JUst up to the 
pomt of theut learnmg the ab8(llu~ trade. 
There is nothIng to prevent manufacturers WIth 
energy and publIc SPIrIt estabhshmg as good 
schools as those of M SchneIder, at Creuzot, and 
{lbt8.1mng as much Government IUd towards 
them. 

(SIgned) J. F. D Donnelly, 
Captain, :R B. 

12 November 186'1. 
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IllBued m 1860 -
" 1861 -
" 1862 -

1868 • f, 

I, 

" 
186' -
1866 -

.. 1866 -
" 1867 -

(See EVIdenoe,888 r 
VALUE OF SCIENCE PRIZES. 

(sIgned) 

(See EVIdence 988 ) 

£ ••• d. 
46 18 , 

• 168 I 
• 819 - II 
• 228 10 1 
• 841 14 -
• 829 11 11 
• 640 8 10 
• 739 1 9 

w: G Groler, Storekeeper. 

lloIPORTS from Franc. into England.-Extraoted from tbe StatIstical Returns pubh.bed by tbo 
Board of Trade. 

The IloIPORTS of the following Arbeles, the manufacture of whIch IS mlluonced by SOlentlne Or 

Arbshe Knowledge, bave lncreased Slnee the French Treaty of 1860 

In 1859, In 1861, -. theYe&l'before 1M Year after In 1886 
lheTreaty the Treaty 

£ £ £ 
Books' - - - · · - - 88,443 36,637 38,61G 
Chm.., poreelaln, lind 8"!'thenwsre - - 40,091 79,088 101,734 
Clocks - - - • • - - 90,226 161,466 190,821 
Cotton manufactures • - - - 871,174 899,1l10 689,216 
Flower. (artlliOlal) - · - - - 97,27B 276,092 291,260 F.lhng off 81008 

1862. 
Furblture (wood) - · · · - not statea 14,81e1 47,388 Fallmg off smoe 

1866 
GIlliS (1IInt, out and uncut) - - · 9,126 41,141 Ill,47S 

,,(plate) - • · - ~ 19,101 16,174 106,449 
Hats, &e. (straw). - · · - 69,864 81,184 1,182,700 

" (felt) • · · - · not stated. not stated 66,967 
H,d.s, dressed, &c. · · · · 12l,178 89,439 320,612 
Iron and steel manufacture. - · - 6,916 24,488 91,788 
Laoe - · · · - · · 22,864 87,847 78,012 
Leather manufaoture. (gloves lind boots) • 698,777 785,113 1,182,766 Inorease ID gloves 

only, falhng off 
1n boots 

Linen manufactures - · · · 22,639 12,121 62,148 
MUSleal matrum.ntl · - · - 86,869 ."05,3~6 164,748 
Operafl ..... - · - · - - - 77,822 
Paper angmge · · - - · 10,107 14,760 22,864 
," of other sorts, moludmg pasteboard 16,082 19,162 71,794 

PllII.tmg of straw, &0 • - • • 126,192 90,178 146,068 
SIlk manufactures - .. · · · 1)372,065 6,471,189 6,787,628 Oeoreaae in plush. 
Skms . · - • · 88,1197 18,667 22~91 
Wstch .. · - .. - · · 210,788 821,400 241,841 Folhng off ames 

Woollen manulactures 
1861 .. · - - 607,609 1,067,837 I,II11,092 CoDSIderabl. fall. 
mg off Bmeo 
180B. -. 

The IloIPORTS of the followmg ArtIcl88 bave Dunitushed smce !uS French Treaty 011S60. 

-
the~':::!';"" In 1861, 

they .... afiIlI' In 1866. -the Treaty the Treaty. 

£ ;£ ;£ 

Broi>zes · · - · - - 23,008 81,508 46,235 
Buttons &c - · · - - - 66,041 42,094 88,996 
EmbroJ.ry, &t · - · - - 67,761 48,660 86,018 • Pnnts and draWings · · · - 22,918 12,268 12,482 
SIlk (thrown) · - · · · 29S,427 162,lBB 100,898 . 

27 !IIay 1868. , G. Po Duncombe. 
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A. LIsT of Persons Certificated as CompeteDt to act as 1 RACHERS of ART SCHOOLS, WIth their 
present OccupatIons, so fur as known 

Group 1 ;Elemente"Y DrawlOg and COlo.rlOg., Group 5 Modelling the F,gure. 
Group 2. Palbtlng - Group 6a. Moch.nlc.l Drawmg. 
Group 8 The FIgure drawn Bnd pamted G,OUp 6b ArchItectural Drawing. 
Gronp 4 Modelhog Ornament -

Names of M.,ters Sch .. lwh.r. Cert.Ificatee 
Present Occnpatson and previously Taught. oblamed, StudeniB m Tnul1Ulg 

.. 
School of Art, Coventry • · AndersoD, John Stoke - 1,2,8,68. 
Pnvate Teacber · Andorson, H. T. Metropohtan D,s, 1. 

trl6t. 
Pnvate Te.cher · Andr.ew,F. W ~ 1\1 etropohtan D .... 1. 

Occnpatlon not known · - Arthur, T · 
trlct 

Metropoblan DIS' 1. 
tnot 

Sohool of Art, Edinburgh · Ashworth, Susan · Metropollten DIS. 1,2 
trlct. 

OccupatIOn not known · - AtkIns, Catherine - Twmn/f Class - 1. ' 
PrIvate Teacher · AtkInson, G. M. · Cork ... · 1, ~a. 

-Occnpation not known · - AtkInson, Mary - Tr."llng Class 1 

Sohoolsof Art, Newcastle-under Lyme, Bacon, J P. • 
and Stoke-on-Tront. 

• Manchester. 

Sohoo! of Art, Invernesa • - BalD, R. L. Dundee - 1. 
Private Teacher 

Sohool of Arl, Stirling • 

School of Art, Southampton • 

Sohool of Art, Lambeth -

Schoo! of Art, Glasgow • ... 

Ooonpatlon not known -

Ocoupatlon not known -

School of Art, Bloomsbury 

OecnpatlDn not known • 
Sohoo! of Art, Blrkenhoad 
Sohool of Art, EEetar 

Tnwnng Glaas Student • 

Sohoo! of Art, KIlmarnock 
Sohool of Art, Bll'mmgham 
Pnnts 'l'eacher 

Sobool of Art, Bromsgrova 

Sohool of Art, Stourbndge 

TraI.nlng ClUB Student • 
School of Art, Cork 

Prlnta Teacber 

0,72. 

BalDos, Cathonne • Metl'opohtBn DIs- 1, 9. 
trlOt. 

~ Bake~, L. • Metropolitan DIs-

- Baker, W. J. • 
trIct 

Unconneoted. WIth 1. 
the Department 

, I 

• Bale, Edwm • - Metropollten DIs i, " 6, /la. 
tnot 

.. iaDner, A 
Barrett, Mary • 

Dundee 

- Metropolitan DIS­
tnLt -

I, /l~, Ob 

1. 

~ Beal, Emma • Tminmg CIII8S w 1. 

Be'maye, Laura de la Metropohtan DIS­
trlol. 

• Benny, James • 
Bentley, John -
Bn'kmyer, James 

Blaok, Amy E 

• Macole.field 
• LIverpool 

Metropohtan DIS. 
trlct 

B1aok, FrancIs M. • Dundee 
• BlIzard, Edward • Spltalfields. 

1. 
1,4,0 .. 6b. 
I, Il, 00., 6b 

1,2. 

1. 
1, 6a, 6b. 

• BOOD, W uham - HaDley • 1,2,4, 6a. 
- BoweD, W. P •• 

Bradley, Eleanor 
- WoroeBter 

• Metropolitan DIS­
trict;. 

I,\!. 

1. 

- Bradbury, Alfred A. Leoda. 
Dubhn 

• 1,0b 
- Branan, Jam ... 

Browo,Jobn -

• 3}.{ 

Metropohtan DIS­
&not;. 

To Il, 8, 'IIa. 

1,4, 6a. 

:'Apl 

• 
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Ppaent Occupab.on 

Scnool of Art. ilmerIck • .. 
80hool of Ar!, Cheltenhom College • 
School of Art, Llverl'ool, Norlh DIs, 

tnct. 
School of Art, CordtfF 
PrIVate TellOher 

School of Art, WeslmlDater 

Oocupation Dot known • 

Occupation npt known • 

SelNlel of Ar~ Bndp&1'I: 

Nam ... rMaIIera 
and 

S&adenta in 'tra1ning 

Brophy, N • .A.. 
Broqke. Allred N. • 
BurkIDshll.w, S. 

Bush,Jamel 
BUBtlD, It B. • 

BW'ohett, E 8 

Butler, Mary E. 

Cahill, R. S •• 

CampbeIl, J. A. 'D •• 

S.bool 
"he,.. .... 1PI01UI;r 

Taught. 

Lllnenck 
M ancheoter • 
Birmingham. 

C.rmarthen -
Metropohtan D18' 

trlot. 
Metropobtan D18. 

trl.!. 
Trawmg Clan 

U Dconne.ted With 
lhe Dcp~rtmenl 

Metropohtan DIB. 
Inct 

Cert18aa1e1 

oblOlDed. 

I, 6a, 6b 
1,6 ... 
),11,6 .. 

I. 
1. 

1. 

1,2,08,6b. 

Sohool of A'I, Dorchester 
School of Art, Hanley 

CM!Pr, DaVid. 
... Cutter, Ju,OJeB -

Coventry • 
Unconneoted With 

the DepartlJlt'llt. 

loIi 
1,2,8,6a. 

Tl'IUnlDg School, South Kensmgton" Casablanca, FIo,...noe Metropohtan D, .. 
trIct. 

1,2. 

School of Art, St. Mtsrtm's, London ~ 
TrILlnlDg CI ... Student· "' • 

Casey, W. L. _ 
C"tJey, WIlham 

• Cork •• 
Boston 

1, 2,8. 
) 

School of Arli> South Kens;l\gton 

School of Art, Hull 
Private Teacher 
Tram.n!!' ( I ••• Smden' • 
Private Te.cher .-
Soutb Ke"",gton. • • 
School 01 Arlo w .. t London 
Retired· 
PriVILte 'Ceachlll' 

OOCUPILtlO'; "",l<nowll: 

Occupation not known 
Private Te""laer 
OCoupILtlOn not known 

School of Art, N (JlWlch • 

.' 

Ch"nnon, Mary E.· M;tropollten D,s· 
triOt. 

Chsndler, Edwm 
CIl.rles, Rebekoh q, 
Clllld .. Eden E 1 " 

Cmlteoden, Thos. .­
Clock,lho ... 
CI.rk., C. III. " 
CM.nd, P 

Plymouth 
TralDIIlg a .... 
Bloomsbury • 
Trolnlng (.1 ... 
C""entry • 

'I. ChELUD, "" S. • 

MlI.ncbe .. ter -
Aberdeen 
UocuPDecl.ed Willa 

tho Departmewt;. 

Cole, I.aetilla M .- Metrnpobten D18. 

I, Calher, Thoma. F I· 
I" CollIns, Emma j ... 

Col8un, JobD 

1.-
I 

trlet. .. 
TrILIDIog Class 
Liverpool • 
Unconnected With 

1,2. 

1,2,8,6b. 
l" 
1. 
I. 
I.!l,a. ... ~ 
1,2. 
I. 
I. 

I. 

1. 
I. 
1. 

I, II, h. 

School q£ Ar\1 Weston·.uper.M .... :., 
I 

Coohl'8lle, Robert 

Coobltl" W.S.-

the D(lpilrtment.. 
• - U nconn.cted wrth 

the Deportment. 
LI .... rpooi • • 1. t. 8. e-.~. 

T"'lnmg Cl,... Student· ~ !. Cox, Wilham • 

CroJflter, Walter.. • 

TtalDlDg CJan 

1"'lnl06 Cl .... 

Tr;"nmg CJ .... 

Unconnacte" ""ID 

1. 

1,6b. 

1. 

l.&' 

School of Art, Chester • .. ... 
I 

TrBlDlDg Cl .... StudeDt • 

Pllvate Teache1 

Tl'IUnlDg Class Student • 

'Clty Muldle Clas. Schools 

TrBlPIDg Class Stud ... , -

School of Ar4 ;erlds:ewatsr 

School of Art, J.amhoth • 

TrBlDlDg Class StudeDt • 

Trauung Class Student 

PrIvata Teaclor 

School of A,*>.Great Y_outh 

Private Teacher 

i" ,ctoasdale, Ell'Bbell 

CrQome, John D. ~ 
the Departmenl. 

DILvul" Mar,r R. ! - Mrtr0PQhtun D18. 1. 
triCe. 

DaVidson, E. .A.. M@tr0I'oJita~ D18. 1, 8a, all. 
~rlCr. 

~_ Dav,",.F\«a ~ Metrcpoht&B Du- I. 
; trlre.. 
,_ DavJS, J&1IIe8 • Metropohtan n.... 1o'a. 

I" 

trlCt. 
DenDI.., HeD'1J. • Metropo\ltau _D... J".8 .. 

mct 
Dlckntson, Hen". D. TrauuDg ClaM t. 

Dotdp, Sarah A. 

DO~lD)', 1. S • 

Metropolitan D... 1. 
tnet 

MetropohtoD D1I- I, 'L 
Inet. -

Devonpoft • • 10 " ea, aIr. 
Drummol}d, J. G. :. Cork· 

Duckett, WIlham • Lancaster 

I. S,6b. 

I,Gb. 



SELECT COIDIIIT'J:BE' 0111 IIC:IlmTllFW mS'l.'Bl1lCTION'. 

1', ..... tO......,-

Pnvate Te.clter 
G,eenwlch HospItal School 

Pnvato Te.rher· 
Occupat,on not known - -
Pnvate Teacher • 

OccupalIOn not kooWll' _ 
OccupatIon aM; known 
PnvBte Tea<>he~ '. 

School! o£ Art, lllarhngtoD! 

Pnvato teo.her 

. 

DUD .... D, W S. 
!Jundds. James 

Earle, EmIly • 
huvestdF, Anna 
Edgley, !> ... ah J. 

. 

Edward_, C.therme • 
r.dwurd-, Jolin 
Edwarda, Mana 

Elton. Samuel -

Elllolt, Rebecca 

School 
"here ])lIImtralp 

Taught. 

Dundee 
Dund.e 

TralDIDg Class 
Tralmnl!' Cias. -Metropohllln D,s, 

trIo," 

Dunn.rmlIne 
MetropolItan DJs... 

IrIot 
MetropolItan !hs-

trJct. 
Metropohtan Dls-

trlct 

MetropolItan D,s-
1m,!. 

45i 

CertUlcateo 

, obtained. 

I 
1. 
1. 

I. 
~,6a.. 
1. 

t,8 ... 

.. 
' 1. Pn .... t. TellCh.r, Ferner, R E • 

School of At,. Ln.arpooJ, ,South Dis· FIDnle. John • 
tnct) 

New_tie . - • 1,. 236&. 

School of Art,. Lew.. FIslum. A.Ie.mndet '. Dudley 1,. 2" 4 .. 811" 
6b. 

Pnvate 'reBch~ ... 
OccupatIO)) not known .. 
School 01 Art, M.cclesfield 

F,sber, Flion • 
.. ~Fo8ter; \It dbam 

Ford. J.ames -

Tralnmg Class 
Manches'e. -
Pen?ance 

Dubl", 

1 
1.6a.. 
1, 2, 

6b 
4, 6a" 

1.6b. Sohool "f Art Clonmel. • • 
Schoow '* Arl, "nd'ove. and Salls15nry 

rraser. Edw A. 
Fr ..... r. John P. Aberdeen I, 2, 8, ..... 

6b. 
Pnvate Toaelle. 

Prlvate Teache.' 

Pnvate Iracli.r 
Sohool 01 A.rt! BloQ/Jl.b~rl 

OocupatlOn Dol known • 
School 01 Art, Pen,anee • 

Trommg CI8S11 Student. J 

TraulIDg U.ss Student • 
DesIgner '"' 

Sohools of Art, Preston and Lanotl8ter 

Occupallon not known • 

Oocupatlon n~t known • 

K,ng'. ColTege, London' • 

Occupa.bon nOI known • 

Sohool 0' Art,. Frome 
Enamel Pwntor 
Occupation not known • 

Fre.a. Mar;y Ann • 

Fu ... U, rrelf R. 

Mp(l"OpolItan 
tnet 

N ottlnghnm • 

DilI~ 

Grammag •• Emma· LIverpool • 
Gaon, LoUlsa • MetropolItan D .... 

Galhmore, S • 
Geoff,ol. Henr;y 

Glbbana, Alb .. , 
Gtbbons, Owen 
GIbbs, Cbarlotte, 

GIlbert, H. 

GIll, Georg. R 

GJllo, Robert -

Glenny, W' J' 

Godwm, Mary 

Goepel. James S. 
Gray, George -
Gray, Thoma. -

trlct 
Stoke -
U Doonnected with 

the Department 
- Clrenceste~ -

CJrencester -
MetropolItan D,s,. 

triOt 

M.tropolltan D,s­
trICt. 

Metropolitan D,., 
tn~t 

Bath • 

MetropolItan DIS. 
trlot 

Melropolltan D18' 
tnrt. 

Tr •• nIDg Class 
Pot""" 
Abert!een 

Green, l harlotte • 

I. 

JI.. 

1,6b 
1, 

1. 
t. 
1. 

1,0 ... 

I.8a, Ob. 

1,2; tra.61i. 

r.Ob. 
I. 
I,6a­
r. Occupati"lL not known 

OccnFa.tton not known - • Greenhill. M .... X E.. • Tr.,Wng Claaa 1. 

School or Art, IpswIch • 

In India 

Sohool of Art; Truro 
Tnun.ng Clasa Student _ 

Griftiths .. W T. 

Grunth., John 

GrUlitha, RIchard. 
Gmbb, Wm.M 

Schoul. of Art, Dudley and WQI.... Gwm, A.olubald 
haD'llllQn. 

Tnwllng Sohool, South KeDSlllgton: • Hag.oen. l'l'. B. 

Hampstead N.gbt CI ...... -
Traullng ClIlO8 Student -

0-72. 

PTal •• RoII.rC • 
- Hall, Panny • 

SH2 

Unoonneetect wlth. 
the Department 

MetropolItan D .. • 
tnBC 

Carnarvon -
Dunde. 

1 .. 6 .. 0&. 

I, 2,', Ii, 6b. 

~6L 
1. 

Unoonnected WIth 1, 0.., 6b. 
tho DepartmelJl:,. 

Unoonnected Wlth r. 6 .. 
the Department.. 

Manchester • • r. 6L 
• Tl'lUlllDg CIaas I. 



App.No; ~~, '--" 
4511 .&.PP1U!DIX '1'0 IlEPOR'l' FaO. TO 

Sandburst College - Harley, R. 

Pnvate teacber Hard.s., Mafia 

Occupatlon DDt known HartiaOD, J. C. 

Scllool 
.m .... p .... 1ouIIJ' 

Taught. I CertfBaateo 
obtalued. 

Unconnected With I, II, 8. 
the Department, 

Metropohllln DII I, 2. 
tnet. 

Loella - 1. 

Scbool. of Art, Henley - on - Thame. Hav.n, C R - I. Unronneoted w,tb 
the Department. and Reading 

Ocoupatlon not known -
Occupatlon n.nt known 
OCOupKtlon not known -
Private Teacber 
Smetbwlck ",ght CI.... -
Pnvate Teacher 

Hayden, E 
Healy, Jam ... -
Heazle. WlIham 
HIli, Jobn 
HilI, Honry 
H.pwood, Sarah 

Warrmgton- • 
Dublin 
Cork. 
Wnrnngton -
Blrmmgham • 

- .Metropolitan Da. 
trlot • 

Scbool of Art, EdlDburgh 

School of Art, 'I'orquay -
OOcupatlon not known 

Hodder, Cbarle. D. - Metropolitan D18' 

Occupahon not known -
Oocupatlon not known 

TramlDg Class Student -

School. (Jf Art, Carmerthen 
Llanell,y. 

Sl'hool of Art, Boston 

and 

Holme., ThomBs 
Holt, Mary Ann 

Homo, Em!.ly G. 
Hone, Alfred -

HorneBstl., Jane 

Hosford, F F 

_ lIoward, Vernon 

triCe. 
Dubhn 
Metropoblan nil­

trIOt. 
TrBIDlng CI .... 
Unconneoted WIth 

tbe Department. 
Tl'Blumg OIBBS • 

Cork -

Jlletropolltan Di •• 
trlct. 

Occupation not known -
Ptlvate Te.cber -
Pnvate TeaL!>'" 

Huekvale, ElIzabeth 
Hull, Clementma -
Hull, Sneanna, R. 

Leede -
T ..... mog Class 
Metropohtan DII-

Private 'feacher 

OccupatIon not known 

OccupatIOn not known -

Occupation not known -
School of Art, Perth 

Oocupatlon nOt kuown -

Occul'abon not known 

TralDlDg Cla!1ll StUilent -
Oc('upal10D not known • 
School of Art, Dublin 

Hulme, Fred E. 

Hulme, RoJjj,rt C. 

HUDlJ>hreys, Jane 

Hunter, Jessy -
Hutton, DaVid C. 

Insklpp, Janet -

.Johnson, AnDle 

Jones, DaVid -
Judd, Florence 

- .T ollan, Mary • 

Occupation not known· - • I Xelly, EdWln J. 
Schools of Art, Gloucester and Sfa'ond Kemp, John -
TromlDg Clas. Student - -' - II Kemp, Minna • 
TrommII' Class Studeut ~ I Kemp. I\Jrs. A. 
Private feachlDg. - • • Kennedy, Jame. 
School of Art, Dundee - - , Kennedy, John 

ttlct. 
Metropolitan D'B­

tn.t. 
Metropohtan DIB. 

tnot. 
Metropohtan D,s, 

tnot 
Carmarthen • 
Dundee 

Unconnected ,,,,Ih 
the Department 

Metropohl811 na· 
tnce. 

• Cannarthen. 
If. TrBlDlDg CIa •• 

Meuopohtan na. 
t"ce. 

M .... cl .. field 
Cork -

- Tnmmg C1BS8 
Dabhn 
Dubb .. 
DubllD School of Art, K,ddermUlSter - Kennedy, Joseph 

OccupatIon not known - Keyworth, AnDle R 
Scbool of Art, Cheltenham KnJght, J. P. - -

Readtag 
Metropohtan D'B-

tr.ct. 

00. 
1. 
t. 
1,6110 8b. 
1 
1,2. 

1,2 • 
• 

1,2,6a. 
1. 

1. 
1,4. 

1,2. 

t,2. 

I. 
I. 
1. 

I, 6110 ob. 

t,6a. 

t. 

1. 
1. 

1. 

1. 

1,2,6.,Ob. 
1. 
1,2, a. 

1,0.., 6b. 
1,2,00. 
1. 
1. 
I, " 6.., 6b. 
1,',00. 
I, 8a, 6b. 
1. 
1. 

TralDln II' CI .... Student -
Pnvate Teacher 

L"mlt, Isabell. - TrOlnlDg Claas 1. 
Lanehemek, J. C. Metropohtan DI80 1. 

TralDlng Class Student -

School of Art, Carlulle -

Occupation nnknown 

TralDmg Class Student -
School of Art, Calcutta 

tnet. 
Larkmg, Mary Metropohtan nIB' 1. 

tnet. 
Lees, Herbert - Metropohtan D .. • I, " 8a. 

tnot. 
Legge, UODe! - l\Ietropohtan D.... 1, .. 

tnct 
- und.ay, Thpmas M:. T ..... nlDg Class • 1. 

].cek, Henry H. • )1etropohtan D. 1, 4, 8b. 
Inct. 
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Prtse11t Occupation..' 

Private Tea<.her 

School of Art, Dubhn 

Flower PalDlIng 

School of Art, Queen.square -

School qf Art, Oxford 
Tralnmg'CIQlls Student -
School of Art, Waterford 
School of Art, Cape of Good Hope • 
TrulDlD8' CI ••• Student • 
Sohool of Art, Dubbn, • 
School of Art, Aberdeen • 
Pnvate Teuchmg , 

Names or MasteN 
and 

Studeots 1.Il TramJDg 

LQro, John 
LushmgtoD, Ahce 
Lyne, .Robert E 

Manly, Ah.e E. 

Mateaux, Clara 

School 
whet'& preVlQ1IIl1 

Taugb. 

-. Dubhn 
TralDln8' Class 
U noonnected wltb 

nhe Department 

, ,B1oomsbury_ 

Metropohtan DIs, 
t .. ct. 

CertdicatelJ 
r 
obtained. 

l,6a. 
1 
1,2,8,6 ... 

1.. 

1. 

M .. donuld, Ale" ,'Dunde. 
M'CH.l'ty, Wm M. - TnlnlOg Class 

- ,1, 2,3,6a, 6b. 
1. 

MoC/oj, Samuel Beff .. t -
M'Gd', W M Dudley 
M'MmD, JaDe K Trulnlllg Class 
Ma.yoe, Arthur J. Dublin ' 
Menzies, John Aberdeen ' 
Mlil., Eliza - Metropohtan Dlo,' 

that.. 

1 
1,2, Oa, 6b. 
1 0 

h 
1,2, a., Ob, 
1,2. 

School of Art, SpltalJield. 

Scbool of Art, Clrencester 
Works, South KenolDgton 
School 01 Art, EdlDburgh 

_ Mllllf, Samuel F Metropol.tan Dls. 
tnct .. 

j,ll, 6., ob. 

Elchool of Art, Manchester 

Prtvute Teacher 

TralDlDg Cia •• Studenl. • 
Scho.,1 of Art, EKetef, Stuuent 
Sobool 9f A~t, Durham • 

School of Art, Bmtol 

Architectural Draughtsman 

Scbool of Att, Shrewsbury 

I'll.ate Teacher 

Mtller, Jamee -
Moody, Frnnrt. W -
Morley, Wliham A. 

Muckley, Wdham J 

l'rIulhgUD, JameeA. -

Nesbltt, SIdney 
Ne.ett, Jobn C. 
Newton, George 

N ;.bols, Alfred' 

Notley. Robert 

Noyes, H J. -

Offord, John ' 

Aberdeen -, 1, Oa, ob. 
1,4,6b 
1,4,5,6a. Metropohtan DIS. 

trlot. 
Blrmmgham 1,1',3,6 ... 

UncoDne.ted with , 1, 6. 
the Department 

Boston 1 
Ex6ter oJ I. 
Unconnected, WIth 1, 2, 8. 

the Department. 
Metropohtan Dls, I, 2, 4, Q, 6)1 

trlct. 

U neonnected I with 1. 
the Department 

Unoonnected w,th 1. 
tlte Department.. 

Sobool of Art, St. Thomas, Charter Parke, , John -
house, london • 

Bu:.mlDgha~ ," 

Metropohtan DIS. 
trlot ~ 

BJrmlDgham 

Occupation unknown Peal, Samuel E 1,4,5,6 ... 

School of Art, W sst London • 

Oocupatlon unknown 

, , j I 

Ptlsbury, Wtlmot '. 
" \ 

~OZZl, Wilham E. '. Metropolitan DIS- 1,2, 4, 6a. 

Tralnmg Class Student 
Trauung Class Student 
Deslgne, 

trlct.. I 
" Priest, Mary A. TrlllDlDg Cia.. 1. 

Pntch",d, Z.obanah - Macclesfield', J, 2, 60, 6b. 

Sohools of Art, Bath and Cluppenham 

Tratnl~g Class Student _ 
Prtvate Teacher ' , 

Oooupatlon onknown 

Sohool of Art, BllmlDgham 

Ornomental Draugbtsman 

Sohool of Att, N ottmgham 
, 

Trallung Cia .. Student -

Prtvate Teacher 

Prtvate Tesoher 

0.72. 

Protat, Mo"". H. ' Unconnected WIth 68 
t~e Department. 

Puckett, Robart C.' Metropohtan DlIf" 
trlct 

Pulhn, Ell.abeth - TralDlng ('lass 
Pyne, C. C.' UnoonDocted WIth 

tiie Department. 

Rafter; Henry ., U ncon~.cted w,th 

R.,mbaoh, D. W. 
the Department 

U noonn.oted WIth 

Randall, John -
the Department 

Metropoht... DIS-
trlot 

Rawle, John S. U neoDDected' wlth 
the VepartIneat. 

RawsQD, Wllham I Leeds - .J 

Roos, Mary -1 _ - Metropohtan Dill-
tnet. 

Rtchardson, J. V. U uOODDOOted w,th 
the Depart.men~ 

3H3 

1,2,8, 4, /j~ 
6a. 

1~ 

1 

1.2',8,6a. 
, 
~. ~, 8, 6a,6b, 

1: 
1,2. 

I. 



Oocup~tJo .. uo known 
OOCllpliollon pokOQwn 
'I,..D1og CIB •• Srllden~ ~ 
'IrolUlog Class Student • 

a_ ... __ 
aud 

_raio'll"'.g 

R.dley, Chariotto' 

Rdey, a.oJauull Mancheat,r 0 

Roberts, WIlham Southamptoll 
Robm.oo, Tho. W H Leed •• 

CertlOoalol 
oblalnod. 

r. 
L 
I. 

Scbool. of Ar1; Devooporl IIond Tavi· RobJohns, P It, • Tavlstook 
I. 
1,2,e .. 

8tock. 
Oooopabon uoknown 

.JInvat.<> Te •• h.r 
Sohool of A.a, Carna .... on • 

Sooool of Art. 'raunm .. . 
LeamlDgton N.ght' Cf ... . 

AroJntectu ... 1 Drllngbt.man 
'IrwllIng CI ... <. Student • 

Rob.oo, George I. 
Rm>tlerlge, Roberti • M..,ohesler - _ t, 8~ 
Rowland, J.. C. 0 Un~ooDecled with J. 

IhQ Oel!arlmellt. 
• P'l!zanca • I 1,. , ... 

Dubll" :r.,~ 

• Dubhn 

, S.ehoola of .Art, D~vlZo.; TralWbridgo, 
and WarmlDster 

Rowe, Johl1 0-

R"..., ChMI .... 
R)80, James • 
Ryder, Emdy S. 
R) Ie .. George,-

• Train.ng t:l ... 1 

PoU.rlOI 

Worb,. Souuh Kooomgton 

TI'II.l"ning ClasB Student • 

Trammg Class Student • 
Lambeth> Sohoo1 of .Art SIIUden. 
Oooupat,oll unknown 

Tra.nmg Class Studellt • 

Tre,omg Ciao. Studuot -
Dublm N.gbt Cia •• 
"Belf ... t Nigbt Clos8 

School of Alt, Leeds 
'Ir.,omg CI ••• S,tudent • 
Sohool of Art, Bnstot 

Sadler, Alfred' • M etropolltaot n.... r. 
trlcl 

Sawkins, Isabena - Me!ropolit"" DIS I, 2. 
trlot 

Schut.e, E Ehz. • Tr.mmg CI •• s I. 
Shepherd, Emily J,. Lambeth· 
Sblel, Edward 0 • Unconnected Wllh 

the Defartmellt 

I. 
1,8a. 

- SI601\, Mary Eo. 
_ Slooomb., lo'm • TrwDlng CI .... 

Smf¥!th"JOBel'h F. • Dubhn 
o Smeeth. Rowl ... d Belf.st 

Smith, DI"u.~ • - Leeds '" 
• SmIth, 1 •• beUa F. • Bloomsbu'7o 

Smith, John N. • Dundee 

- 1. 
- r,o .. 

1. 
1. 

- J. 

- 1. 

Schools of Art, Leeds and Bradford • Sm.th, Walter. Metropohtao DIB-
tact. 

1,!!,6a,Ob. 
l,21 4,6,e .. 

Tl'8llllng Cwe Sf:ndem: • 

School' of Art, Sheffield • 

School or Art" Lambeth • 

TralDlDg Class Stndent • 
A .... t, • 
School of .Art,. Leeds 

School of Art, I p.w.~h -
Sohool of Art, Hahfax: 
Sohool of Art, Leed. 

TraInIng Class 5J;ude'" ~ 

Scbool of Art, York 

P.r.ato Teaob.,. 

O";'pab.on anknOWA 

SohooL of AI1t, Ll1IooJn. 
Tl'81D1ng Clas. Sludent 0 

TrainIng 'Cr_ Stnden,- • 

Sohool of Art. Warl'Ulglon 

Welhngton Cc!lIegeJ 

_ Soden, Su •• noah Metropolitan DII' I. 
Inct 

_ Sounes, W; H.. M"etropolitall 0'... I I, 4, 6.0 .. 
trlCt. 

• Spark.s, John. • Unconnected w.th I, 2, 6a, 61t. 
tbe D,apa.rllDent. 

- Spragge, Catherine· Trommg CI...a I. 
• StanDUB, Anthony • aelf •• t • I, !I;. 

St~v.enso"i>A. ~ • Du~d.. • 1. e .. 
• Steven80n, Rea I. HIMlf"" _ I, !I, e ... !to 

Stopford', W m • Cork .' I, 8.., elil. 
.' Sturgeoo, W. '\ Lead. • 1,2, e., 6b 

• SUU"'80, MIchael' • TJ:8UUII1r Cluse .. 1. 6bo 
Swallow,John Charles Metropolitan D... 1,2, 4, 610 

trlot. 

0# Swallow,:r Florence Metropol.tan n... I, l!. 

• Syl'resler. H. -

trleL 

• Mevopobton 11.... ,J,'" 
viet. • 

Metropolitarar]!liS- J, 6 .. 
Irlct. 

• Taylor, Ed ... nt It.. Burslem 0 J, lI, 8, " .. 
o Tbeaker. as'lEge • Sheffield. 0 1. 
• Thomas, Stophen • Penzancs • 1, 2, 6., Ob-
o TbllJDpaoD, A C. Unconneetetr 1I"IlIi I, l!. 

the Department. 

• Taoker, x,mond Unconneitod WIth 1, 610 
~De~ 
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Tr81ntng Cia •• Student -
TralulOg CI.s. Student, -
'Ooeup.tlOD unknown 
Oeclll'~"on unknown 
Pnvote Teacher 
Tr"''''''g CI ... 
Pnnte Toaob ... 

Tea.ber 10 Canada -

Nmnes of Masterl 
and 

Studenls In :training. 

Tucker, Wllham 
Wado, Ge.rgo A 
W"Jte,Jumes *' 

- Walts, Rob.rt -
W.lk.r, J. W. -

~ I WalkPr, SusIe • 
W &rdle, OeoTge 
WKnj, J6'J118 .". 

W "'y, CharJ.ea J. 

Scho.l 
",bere JlO'MtnIIlf 

:raaght. 

W_ler • 1. 
Prest"Jl 1. 
New •• sI1. -
'Cheltenbam -

o 1 

_ 'Norw",ch 
• TrulDlPg Cl .... 

M acelesfield ~ 
• Tram",!!, Class 

Metrop"htlm D,.-
trlOt. I 

1,6a. 
t, '2, 6t. 
t. 
I, '0., 6It. 
I. 
1,6a. 

Scbool of Art, Newcasae-on-T;yno - Way. W C. - • Metropol,ten D,.­
trICt. 

OccupatIon unk.nown 
1 ralDlDg Class Studeft -

W.alo, Franc.. 1 
W obb. ..Anlla Day • Metropol!.tB.D !hI<-. t. 

tllat 
Sebool of Art, BloomlibuTY, Student. , 'Webb, Mary WhIte- I Metro,pohtan Dts­

tnct 

Occupatio!> unknown 
Pnvale Teacher • 

ModoneT, 'n AmeTleB 
Sohool of Art, BIIl~hton <-

Sohool of Art, Cro,Yoion -

Pnvate T.".bor 
Mald.tone "'lIght Class • 
Ocoul'a'Uon unlnawn 

~oup .. t .. )n "nkn""'D 

• School of Mt, Bloomshll'7 

School of Art, Cambndg& 

Sohool ,0£ A-I, 'CDrubrooUaI. • 

OocupatlOn unknown 
P'lVale T.aoho, ~ 

South K.eullDgton • 

School ~t Art, Worcester 

(Confidentia.T ) 

man 
Weston, Sopb"o 

- I WheelOJ', s""..a A. 

o Whitaker, C. H 
• 'Wblte,.,. 

• W,lkmson, Ellen 
W Ilh"mson, J. B 

_ Trammg Class -.1 
Metropou...... D,... I, ~. 

tr.wt 
• TralDlng Class - I, 4, D. 

U DeoDne.ted cntb 4, 68. 
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NOTES ON PUllL~O EllUCATIOJt, 

Prepared at the Besu'll fIf the RIght Hon. Lord Robert MonUi!JfI., M.P.s Vice l'reslIleJli 
Df thll OoJDllllttee of 001!lnoU on Educamon. • 

South KenSIngton Museum, 
My Lord, 28 November 1867 

IN obedIence to 101lr LoMs1up'JI desm" I Lave prepued a few notes on pubhc educt.­
!.ion, whIch I hope you will -regard only as bnef ~gestionB for maIntaIning and Un­
provmg the exlSltmg arrangements rather than as proposing any new or comprehellSl'fe 
pian. 

PRIlU.l!.Y, OR ELE14EFU1LY EnVCATlO:N 

1. Bmce the system of payments on results. which m the iirst instanoe had been med Payments ouesult. 
Sllcoessfully in schools of SCIence and art, was intruduced Into pnmory schools, I have for ~g. wntmg. 
always con81dered that State wd to elementary educatIon should be so atl'orded as to and cyp ormg. 
eUClOurage in every lund of school, and WIthout condItions, the teal:hln~ of reading, 
wnting, and 'Cyphermg, and to pay for those subjects by results. The condition of 1imit-
ing the ald to schools employmg a certlficated teaLher always seemed to me illogical, Un-
pohtJ.o, and mdefenSlhle. • 

11. If thts conlhnon 1i'erl! TemIlVec1. State aid could be e8Slly extended to an 1IollOo1a 
throughout the ClOuntry. and a p&rtIal. u not perfect, system of national SQucaUOll, 110 fat, 

0.72. 3!o{ 4 .. ~~"" 
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would be possIble, wIthout dIsturbance to the existmg voluntary system. I have never 
belIeved m the prophetIc fears, that the qualIty of ~eneral eduoatton would be lowerell by 
encouragmp' the uDlversal teachIng of readmg, wrltmg. and oyphermg alone' but ~rant. 
mg that such an apprehensIon has some force in respect of the Buppl v of te~hers. It ap­
pears to me that It mIght be met by SImply putttng a sufficIent premium on the employ­
ment of cert11i.cated teachers. 

3. I thInk the pnnClple of an augmentation grant to a school employmg a certificated 
teacher should be revived; lind Just as the State keeps soldIers and SaIlors on half-pay, 
and has a mllItta and a naval reserve, It nn~ht be good public pohcy to mll.mtam a force of 
certili~.ated teachers who mIght always be m the market to be engaged I would pay 
annually to a certIficated tellCher, l' a low l'egistrahon fee whether employed or not. II· an 
augmentatIOn grant when employed, and Ill· a capltatton grant for the attendance and 
the good order of the school where he 18 employed. 

4. Measures should be taken to encourage the .. half tune" system for cluIdren ahove 
II. certam age, as advocated by Mr ChadwIck, whIch, I beheve 18 generally a.s efficaCIOUs 
8ll full attendance at school 

5. AIl Idle vagrants m the streets under 12 years of age should be "ent to union schools, 
and the parents who are thus offenders agamst SOCIety and theIr ofl'~prmg should be com­
pelled to pay towards theIr teaching. The educational systems m SWItzerland and 
Prussia offer suggesttons • 

6. The system of InSpectIon and exammstlon might be improved and largely increased 
With great advantage and WIthout a proportionate I~crease of cost.· 

7. I thmk that drillmg, gymnasttcs, and mUSIC, should be made a. part of elementary 
educatIon m all schools as far as pOSSIble, and that the State should malte I!ayments In Ilo1d 
of those subjects whICh are commonly ta.ught abroad In respect of teaclimg elementary 
SCIence, I call attention to the adVIce gIven by Adam SmIth, a century agn, who e&ld­
"There IS scaTce a common trade whll,h does not afford some opportuDltIes of applymg to 
It the pnnClples of geometry and mechaDlcs, and which would not therefore gradu .. Uy 
exercise and improve the common people m those prmclples, the neceseary mtroductton 
to the most sublIme as well as to the most useful SCIences. The pubho can encourage the 
acquulltton of those most essential parts of edllcatton by givmg small premlUms and httle 
badges of dlSttnctton to the chudren of the common people who excel in them." 

8. I think a permIssIve local ratmg BIll is very demable, as proposed by Mr. Bruce. 
It eXISts already for JlbrarJes, art schools, and museums,-why not for primary instructton? 
As Its adoptIon would be voluntary It should be at.cepted by the State on the same terms 
as the present voluntary system 

9. Measures mIght be usefully taken to induce the chlldren of all classes of society to 
atteud elementary schools, espeCIally In small places, a.s they do the schools of art and 
the sCIence schools Gradations In the payment of fees should be encouraged. The 
Blrkbeck Schools dIrected by Mr. Ellis offer valuable suggesttons in thIS respect. 

IL SECONDARY OR TECHNICAL INSTRUCTION. 

10. I concur generally In the paper of 12th November 1867 whIch Captaill Donnelly 
has prepared on thIS subject. 

1~. I recommend that the manag~rs of elementary schools be free to estabhah classes 
for teachmg SCIence through certtficated teachers, and that payments on r'lsults be made 
to them, and that all fears of competltton With elementary educatton be Ignored. (See 
Educatton MInute of 20th February 1867) 

12. If effective measures Dan be taken to deal With the funds and management of the 
old free and common grammar schools, the tellCbmg of art and SCIence nnght be largely 
introduced mto them WIthout mcreased charge on Parhamentary funds 

13. I consider that the State might usefully establish professorshIps, WIth prizes and 
perhaps scholarshIps for SCIence a.t Eton, Harrow, Rugby, &0., as well as at the 

-UDIverBlueB. A very few thousa,pd pounds expended annually m thIs dIrectIon would, 
-I conceIve, be the most effiCIent means of aidmg technIcal instruction. Such a.n expen-
diture would act lU mcreasmg the pubhc revenue m a few years. UntIl increSsed 
honours are awarded at the U D1versittes for acqUIring expenmental SCIence, and the 
knowledge 18 felt to be remunerative, experimental science will stand no chance WIth the 
study of classical Iearnmg, and the industnal pOBltIon of thIS country lU ('.ompanson with 
other countries generally WIll get from bad to worse. (Some Parliamentary Vo~ are 
already made to imiverslties for SCIence, 8ee Estlmates, Class IV)t The address of Mr. 
J S Mill, :Rector of St. Andrew's, whust fully esbmatwg the great value of: classical 
knowledge, shows the neceSSIty for sClenttfic teacbmg, in the most eloque,!' terms. I! is 
a text book on the subject. (See also Mr Lowe's Address to the Phtlosophical Inst1tutio~ 
at Edmburgh.) F 

14. our 

~ That 1B for .,.atemat,,:ally maktug reports on the deficiency of schools, with the ...... of adopting_ 
... oh m .......... 811 Mr. Lowe SDgges/B. 
, t Bupp Gand 7. 
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14. Four establtshments should be formed In the nature of trammg colleges for teaohmg 

praqtlcal sCIence There 18 already one at Dublm The !'Ichoolof Navlgab.ou and SCIence, TralDID colleges fOl 

now bwldtng at South KenSlngt"n, mIght be readtly enlarged mto such a college. sClence.
g 

Arrangements, I beheve, mIght be made for a, tlnrd, eIther m connection wIth the U DI-

versIty atEdtnburgh or at Glasgow, and afourth ml~ht be created m the MIdland Conntles. 
The fatter college, as well as that for Scotland, nnght be located m that place wruch 
offered to endow the greatest number of scholarslnps m It. 

15. Captam Donnelly'S paper fully st..tes the obJecb.ons to State" trade" schools, so I 
do not repeat them 

III PUBLIC LIBRARIES AND MUSEUMS 

16. Pubhc hbrarJes, gallenes, and museums should be VIewed as the hlghest instru- Pubhc librarIes 8nd 
ments of pubhc mstructJ.on, and be rendered as effective as pOSSIble to that end. Full museums necessary 
tltles, mventones, and catalogues should be prepared as well for the le~ed as the un- to pubhc lDstrnc­
learned VISItor. The supenor manners and general culture of the mass of the people, espe- tlon. 
clally m art lind SCIence, m many parts of Europe, are to be attnbuted to the Influence of 
the greater number of pubhc hbranes and museums than Wlth UB, and to the facllil;les 
offered to all classes to study them· The BrItish Museum, whIch possesses treasures of 
the greatest lDstrnctlonal value, IS stul somewhat treated m ItS management and purpose 
ouly as a collectIon of thmgs "rare and cunous," as they were defined by S11' Hans Sloane 
a century ago, and !tot as a great pubhc educational mstltutlon winch It mIght be 
made 

17 I strongly recommend, both on rehgIous and moral grounds, that arrangements be 
made as at Kew Gardens and Museum, Hampton Court,'BJId GreenwIch PIcture Gallenes, 
&c. to adtmt the publIc to natJ.onal mstltutJ.ons on Sunday afternoons A more elevab.ng 
measure could not be deVIsed 

18 To render publIc hbrarles and museums, which are supported m the roam by publIo 
funds, proper mstruments of publIc mstrnctlon, and to manage them effectIvely and 
economIcally, It seems to me mruspensable that they be placed under the sole resp0nBlbllity 
of a MIUlSter of the Crown Numerous boards render executlve management lDlPOtent, 
and are qUite mcompetent to deal WIth the proper expenditure of pubhc funds. Boards are, 
useful for counsel, but ohstructl ve for action On thIS subject, as well as on better ad~ 
lDlDlBtratlon of pubhc museums, pubhc opmlon has been maturmg for more than 30 years. 
8eeespeClally"Quarterly ReView," No. 175, December 1850, "Edtnburgh ReVIew," 
January 1866 

Sandal' opemag. 

MIDlster of Public 
InstructIon. 

19 The greater number of such public lDstltutlons of sCIence and art are already undel: Pubhc museums 
a MmlStenal authonty. It would be of great pubhc benefit m every way to subJect the h~i:c 1<f:::tsr ~f 
remamder to the same authority' (8p8 Estimates, Class IV, Learned SOCIeties) But rue ou. 
I allude espeCIally to the Bntlsh Museum, the NatIonal Gallery, NatIOnal Portr81t Gal-
lery, and Patent Museum m London, also to the NatIOnal Gallery, and Royal Insk 
Academy m Dubhn, and the Natlonal Gallery, Edmburgh 

IV. GENERAL PRUICIPLES OF AnlIUNISTRATION. 

20. I conSIder it necessary that elementary educatlou, secondary, or teclmlcalmstruc- General t'flDCI'pleB 
tlon. the management of publIo hbranea, gallenes, and museums; and all the votes gIven of adJlllDl8I1'8t.ion. 
for education, SCIence, and art, should be concentrated m the11' adlDJDlstratIon of them, SO 

far aB the expendIture of pubhc funds at least IS concerned, under the sole authonty of 
the same MlDlster of the Crown 

21 ThIS MlDlSt.er of PublIc Instrucnon ought not, I venture to tlnnk, to be the Lord 
PreSldeut of the CouncIl The work appears to me ample enough,to engage the sole 
attentlon of a mmister who, I also venture to t1nnk, ought to rank as a Secretsry of 
State. He would SIt in eIther House, accordmg to the C11'cumstances of the Cabmet. 
There should be an Under Secretary also m Parhament. 

22 In my opmion, the present work at the Pnvy COJl1lcll Office, With all the oalls for 
charters, healtli, cattle pLi,,"'Ue, quaranb.ne, &0., made upon the attentlon of the Lord 
PreSIdent, make It ImpOSSIble for that In~h functIonary to devote suffiCIent tlme to nume­
rous questIons lD'1ol'1ed In pubhc mstruction viewed comprehensIvely • 

• 23 To en!arge elementary education, makmg it truly national; to refonn the educa­
tional chanties; to merease techmeal lustructlon throughout the UDlted Kmgdom, to 
reorganIse the BntJsh Museum,t the National PortraIt Gallery, &0., so as to make them 
work effiCIently and harmomous)y together, are functions whIch ought not. I concave, to 
he treated as of secondary lDlportance to any others. 

I have. &0. 
To the Vice President of the 

Comnnttee of CounmJ. on Education. 
(signed) Henry Cok. 

• &0 \lsi of luch mshluhons m France, &0" pnnt:... by the Department. 
t In domg th .. th. family Trustees should b. kept or con.... bnt the,. shollld ...... ri to thlllr ongmal 

fuJictlonS the ... should be no further eloellono of .. Elected Trustee.... IUId the" OllicJal Trustees p would 
al on"" glTe way 10 a SlDgl. rospoDllble 1DlIWI1er. 

0.72. 8 N 
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PADLIAMBN'TA .... VOTBS foI So,eD~ for lhe M,ddlelUld Upper C1asaea lD 1867-8,61:01_ .... of the Coat of &b. ' 
QueOD's Collega,l,elaruL 

u .. , .... .u, 'If London. 

Two Exammere In MatbematI.ct and 
Natural Plulo •• ph]' • lIOO L each 

Two Asrutant Examine .. In Math .. 
matico - • • 60 I each 

Tw.Ex_1n ChIP 
ml8crr ~ - - U6t eaclr 

Two A.BlBtant Examin... In Cbe-
millry - • • 26 Leach 

400 

100 

960 

Two EUIIlIIlen In Experimental 
Plulo.oph], _. , !lOO.-

Tw. Examiners In Botany, '6" eaah 150 - -
TwoExemloer,InGeolol!1,76Leaah 1&& _ -

Two E .. rol ..... 10 PhyoJ.loll1 and 
Z.oI0l!1. - - 160 L eaah 900 - -

Unwl11'nty qf 81 AII4r;uJ' •• 

Pr.r ..... Dr Ratonl plulOlOphy -

Mathemaffcf .. • 

Cheml.1ry • • • 

Unf • .,. .. ty'lf Abordun. 

prore ..... r ChemIBtry • 

ASSIstants .. ... • .. 

Professor or B.t •• y • - -

Unluerftty 'II GllUg ... 

Professor of MathematiC8 ~ --

AsBlBtaot 

Prores ... of Natural Phd •• oph]' -

A88latant 

PMf ..... of Natural HIStory • 

" Chomlltry· 

Two Aulltants 

Professor of Botany .. .. .. 

" Clvd EDglo.erlng and 
Mechames .. .. .. '" .. 

Professor of lhthemat1cB 

AsBl5tant 

P,.or. .... o, Natural PhIlOlophy -

AaBlBtanl 

Prof .... r of Natural HlIto.7 -

lIotaDy 

--
160 - -

109' - -

126 - -
1----1 

40 8 8 

160 - -

800 - -

lIS - -

100 - -

tl - -

100 - -

!lOO 

1100 

lIOU - -

IOU - -

1116 - -

go - -

100 - -

180 

IOU 

160 

160 

Cbemllltry - - - ~ _ _ 

£ .. il. 

1.700 • 

881. - -

490 8 8 

1,258 ... -

'lbe Amonnta 10 each CIa .. of Subjeolo ...... II ftJlIowa -

Mal"'-t/u £ I. 4./ £... II. 

UolvO!lil1 of l.oadou - • • 600 _ _ 

St-Andrew -

.. GIaagow. - • 

.. Edlnburgb 

" .. Glug..,. - • 

lId1nbll!gh 

Natural .... il E"'P'"-'''' 
Pholo.oph/l. 

Um..m1J of LoDdoD -

81 Audrew - • 

," G1a.sow - • • 

• l!d1abargh 

Bot ... ". 

Uolvenlt:y 01 London· • • 

.. Aberdeen _ • 

GIaagow -

EdInburgh - • 

GeoUJfI1I, 

UDm!l'B1Iy of l.o.dou -

P"v1l47ow, ZoDIDW, anil N.-.I 
Hutorr!. 

100 - -

161 - -

180 _ ---
400 - -

126 

190 II • 

400 - -

!lOO - -

lIOIJ - -

180 - -

lil - -

sao - -

160 - -

800 - -

100 - -

180 - -

Uol ..... 1J of LcmdoIt - • - - - -

!lOO - -

160 

M .. 1Ianw ad CIDIlIl~. 

1.816 8 8 

761 - -

710 - -

160 - -

080 - - tJrmeralty of GIaagow. • -

TOT.... • • ~ £, 4,812 8 8 

No auuual.eporu __ -to __ of 11I~ ..... 11II of_ expeadlfnro. • 

'L Math8Dllltics. Natural Phdooophy. Nalun! History, Cbem1atry, 111 ..... '_. end Geolo!!y, l!oglneerlng, AgDeuItare, """"""'1. end 
'PIIYIlOlog:y, and Pohtlcal _om]', .... laUght In the ~ CoIJegeo of BelJU .. Cork, aad Galway. 
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LIST of Royal ExlnbltlOners to the Museum of Insh Industry and Royal Collee;e of 
SCIence, Dubl,n. 

YUR. Name. SCIence School wl}ere Taught. 

1866 - Frauk Clowes - MIddle olass student _{CIty of 

James Cralk MIddle class student 
London 

- School. 
John Connelly - Bandon. 

Wm. B. Leonard - Drogheda. 

J8116 - Charles G Stewart - Camden Town. 

John M'Allan - Self. taught , Stewart WillIamson - MIddle class student. 

1867 - - PIuneaa S AbrllhaJo- Self.tought 

Jam .. R KUroe Santry 

Wuham Hunt - • Santry. 

Edward T Hardman - - Dnbhn Central Model School 

RIchard J. erOlSe MIddle class student 

(See Evidence, 930 ) 

LIST of Royal ExhtbltlOners to the Royal School of Mmes, Jermyn-street. 

TuB. Name. SOlence Sohool where Taught. 

1868 - - CharI .. Berrell - - MIddle class student. 
Wuham T Rowden - l'rade School, Bmtel 

- Goo J. SneJos - - SOlence teacher. 
WUham Thorpe MIddle cl ... student. 
Edwar" RIcharda - Poplar N a.vIgauoo School. 

1886 - - Thom .. Jones - - SOlence tenoher. 
Edw.rd Collens - !rade Scbool, Bmtol 
Jolnl A.. GnlIith. - Mechamco' InstztutlllD, Manchester. 

1866 - German Green - - Lower Ishogton, Pubiio School 

Fred. J M. Page . M,ddl. class .todent (Cny of Lon-
don Scbool). 

- Willwo Garoet& - MtddJe etoo. atod ... t (CIty of 
London School). 

1817 ,-

AmIubald L .. ,el'8ldge - CI;r, of London College aad RoJ'aI 
olytechmo 1nautUtum. 

Alaz. W. BIckerton - - PamswIok. 

WID. J. Sollas - - Royal Poll'taobmo IosutulloD. 

App No u. 



App. No. 13. 

464 APPENDIX TO lIli:PORT FROM: TD 

Appendix, No. 13. 

UNIVERSITY OF EDINBURGH. 

GRADUATION IN SCIENCE. 

THE dp~reeR of bachelor of arlellce (Se. B) and of doctor of sCience (Se. D.) are given In 
the following departments ofscience :- • 

DIVISion I.-PURB SCIENCE. 

Section A -Physical and natulal sCience. 
" B.-Mental sCience. 

-C.-Philology • 

• DlVl~lon I1.-ApPLIBD SCIl!l~CE. 

ThIS comprlses-
Section A.-Ag;'cultllre 

" B.-'-Bngllleenng (CIVil and mechantcal). 
C - VeterlOary SUI gilry. 

Full details of tbe cnrrlculum and exa)11inatlons In each divISion Bre I!'ven ID the 
"U OIvers,ty Calendar" for 1868-69, pubhshed by Messrs. Edmonston & Dougl1\81 
prIce 28. 6 d. 

GRADUATION IN SCIENCE. 

DIVISion lI-ApPt..lBD SCXBNCE • 

.ALL cllndldates for the degrec' 111 Applied SCience must glvc proof of haVing received a 
liberal education by bang ellher- ' , 

l-:-B A or M.A. 
2-M B or M.D. 
3 -Sc. B or Sc D. 
4.-Holders of two departmental certificates m the Faculty of Arts of Edlnbnrgh. 
5.-Matnculated students of the Umverslty of London. 

Or falhngany of these quah6~atlOns, the candIdate mnst pass a prellmina?, examlllation 
m E.ngllsh, LatlD,loglc, arllhmetlc, the elements ofmathemaucs alld mechamcs, and either 
Greek or two modern languages (of whIch Frpnch must be one), as an altemauvefor Greek. 

The exammatlon ,\1n bp the same as that le'lUlled of medICal students. 
The departmcnt of" Apphed SCI~nce" IS diVIded 1010-

.A.-Agriculture. • 
B.-Engmeenng and mecbaDlcal SCience 
C-Vetermary surgery. 

A.-There WIll be two exammatIons for the degree of bachelor of agnculture (AgI-. B.>. 
and one forthat of master of agriculture (Agr. M) The examinatIOns will he both wntten 
and oral 

The fir.t exammatlon IS the same as that required for the first exammatlon In the case 
of Be. B , and relates tu the knowledge of Ihe Cllndldate of the following subJeCl8 ...... 

1. MathematIcs. 4. Geology. 
2. ChemiStry. Ii. Zoology. 
3 Botany 6. Expenmental phYSICS. 

thiS exammaboD is compulsory on all ca~dldates who do not possess the following 
quallficaflons --
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A -Masters of arts who have taken honours In the natural sciences. 
Masters of arts" ho havE.' not taken honours In the natural SCIences are exempted from 

mathematics and exp.nmental ph) SICS only 
B -Bach'elors and doctors of medICIne who have taken honoors In the natural SCIences 

at theIr professIonal eXaminatIons, and who have passed In hIgher mathematIcs, natural 
phIlosophy, and 10g1C,1D theIr extra professIOnal or plehmmary examInatIons. 

C -Holders of cernficates from the dasses In sCIence dev<lted to the foregOIng subjects 
In tbe Unlvennty of Edlllburgh, showlDg that the eanwdate obtamed 80 per cent of the 
avaJlable marks durIng the sessIOn. Ally of the subjects cleared by such a certIficate WIn 
be omItted from the written exammatlOn 

The candIdate who has passed suceesbfuny thIS exammatlon may present hImself at the 
next eXdmmatlon for hIS degree of bachelor of agriculture (Agr B) 

Fop Ihts exammallon the candlddte must produce eel tlficales of acqu8Jntance wtth 
pracllcnl agrlcultUle, and IS reqUIred. w,th the Vlew of speClahsmg hIS studIes; to profess 
one, and not more than one, oflhe followmg grouos of subJects, with theIr practical relations 
to agriculture· 1 

{

Botany, 
A -Natural Sczences ' - Geology, 

B.-Etper.mental 8czenee 
# 

C.-Mechanzcal Sczence -

I Zoology. 

{
ChemIStry, 

- PhYSICS 

{
Mechamcs, 

- Engmeenng. 

The cerllfica!es of Ihe Royal AgrICultural SOCiety, the HIghland SOCIety, and the Royal 
AgrIcultural College, WIll be aClepted for practICal agm.ufture 

Successful <!andldatcs "ho bave Ihus acquIIed the degree of Agl B. may at Ihe next 
period ~f exammatlOn, provided they have attall1eq the age of 21, proceed tn, the exaIDl-
natIon for the degree of m.lster of agrIculture (Agr, M ) I ' 

For thts degree the canlhdate wIll be reqUITed to submIt to a searching exammatlC)U 011 
one of the followmg subjects, IU Its speCIal leldtlon to agrIculture. 

A -A~rlcultural chenllstry-orgamc and inOigamc 
B -Agllcultural mlllhantls 
C -Engilleermg (C1v11)-surveymg-, dralmhg, &c 
D -Natund history-botany, geology, &c. 
E -Ammal physlOlogy-breedm~. feallng, &c, ofammals.' 

Should the candidate pass successfully tIllS eXaminatIOn, he Will receIve the deglee lof 
master of agnculture (Agr. M) 

The examlllations for degrees WIll be conducted b) umve)sIty examiners, and an exammer 
appolUted by the Highland SOCIety 

I 

B.-E"gzneenng-Cl1nl and Mecham.eal. 

Is!. All caodulates for a degree m engmeermg must have the qualIfications reqUIred, for 
matllculatlon bef<lre passmg a sCIence degree. 

There Will be two exallllUatlOns 1lI englneermg for the degree of bachelor of ell{f'neenng 
(Sc Mach B), and a third for the degree ormoster of engmeermg ~Sc. Mach. M.). The 
exammatlons wIll be both wfltlen and 01 al The fir~t examinatIon IS as to the general 
knowledge of the candidate on the follOWing ~ubJects.-

1. MathematICs. 
2 NatUlal PhIlosophy 
3. ChemlstlY· 

ThIS examination IS called the first bachelor of engmeermg exammatlon, and IS com­
pulsory on all who do, not possess the followmg qualIfications _ 

A -Masters of al Is "ho have takell honours m the departments of matbematlcs or 
nalUral 'Clence' , 

B -Bachelors m sCIenCe'lI1 tbe UUlverslty of Edtl'burgh or London. 
C -Graduates in tlClence who have passed the first bachelor of sCIence exammatlon 

m the UUlverslty of Edmburgh. 
The candIdate who bas successfully passed the first bachelor of engmeenng examinatIon 

may proceed to the second examInatIon, winch IS to be entitled the second bachel~r of 
engllleermg exammatlon. 

The canelld.te Will be exammed m the followm" subjects 1-
(A) Mathemabcs applied to mechamcs~ " 
(B) Engmeenng -CIvIl engmeermg, mechamcal engmeenng, surveymg and 

levellmg. 
(C.) Drawmg -GeometrIcal prOJectIOn, mechanlc"l drawmg, plans and su"eys. 

The candIdate haVIng passed succesijfully the first bachelor of engmeermg exammatio~ 
(or havmg the qualifications necessary to escape thIS e1f8mmatlon). after passmg WIth 

• approval 

• SCI.ntu. Macbmahs [MagJStor](Phny, h'b. ClP. ). 
0.12. 3 N3 
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approval the second exadunalion, shall be recomlliended to the Senatu. for the degree of 
baChelor of englOeenng. 

Th,s degree will mdlcate that the student has receIved such. preparatIon as will QUl\ltfy 
111m to enter with advantage the office of & Civil engmeer or the workshop ee & mecDaOlcal 
engmeer as a puptl. 

Should the -candlllate deSIre to become a master of engineerlDg, he may present hnnself 
COJ'. thud exammatlon. All candIdate. for tblS degree must prove thnt they have passed 
at lean two ye&l'IJ as a puptl under & cn'll engmeer ID practIce, or ID a mechaDlcal workshop. 
Be mnst thea profess one, and not more tban one, 01 the lubdlVlslonl 10 eaeh of the two 
follOWIng groups of subJects.-

lSt. Pr ctu:al En neen' spectlicatlollS, and estImates 
{

(4) The deSIgn of macblDery, WIth complete drawlDgs, 

II 9' 7JfI. (b.) The preparatlou of deSIgns, speCIfications, and 

2nd. Applwd Science -

estrmates for some CIV'l1 engmeenng work. 

{

a. Appb~d mathematlcs. 
b Cbemlstry 
c. Geology. • 
d One branch of ex penmen tal phYSICS. 
e. Telegrapby. 

• The class of machlOery. or the nature of the englPeenng work In whIch the student IS 
examlOed, wtli be chosen With reference to the speCial work. ID which he has been engaged 
dunng bls pupilage 

ThIS degree w,lI mdicate that/he student IS qualified to practise tbe professlou of an 
engmeer. 

The examInation for degrees will be conducted by U DIversIty exammers, and an examrner 
appomted by the Instltute of CIVIl En!1;ineers 

For the degrees In sections A. and B. (agnculture and engmeering), tbe same ratea will 
'be charged as fQr the degrees In sCIence. 

C.- Vetm.nary Su.rgery. 

The U Dlveulty of Edinhnrgh pIIOpose to institute a degree ID vetennary surgery, open to 
,qualIfied students of all the vet.ermary scbOQls m Great BrJl,am wbo comply WItb tbe 
regulatIOns laid down for sucb degree 

All candldatf's for exammatlon for sach degree must be 21 years of age. and have 
obtamed by exammatlon a vetennary diploma or hcense. frO/D. sOlne recogwsed teaching or 
licensm(( body m Great Brltam 

This dIploma or hcense WIll be accepted as sattsfactoryevldence of the cand,date's general 
edncatlon, and ofb,s acquamtance With tbe groundwork ofb,s profeSSIon, and WIll exempt 
him from the prehmmary and the" bachelors" exammations, required m the other sections 
of the department of apphed sCience. 

CandIdates will be also reqUired to proilnce certdicates of attendance upon at least three 
out of the follow,",g Itst of classes lD ilie UUlverB'ty of Edmburgh:-

1. Anatomy. .. Natural hIStory. 
2. Ins~ltutes of methcmfl (physl\llogy). II, Botany, 
3. Surgery. 6. Agnculture. 

CandIdates thus quahfied will be admrtted to examinatloD for the degree of master of 
vetermary surgery (C V.M.) 

The exammatlons ID all the above subjects, In their applicatIons to vetennary sn~ery, 
will be b...th oral 8nd wntten, and be held at tbe close of tbe WIoter session. They wdl be 
conducted by the U DiversIty exammers on the respectlve subjects of examInation, asSisted by 
an examlllllr appomted by the CouDcil of tbe Vetenoary College of Edinburgh, aDd an 
examlDer appomted by tbe Royal College of Vetennary Surgeons. 

For the degree &f lI'etermary BU!gery. the fee 11'111 be 10 L 10 So 
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Appenilix, No. 14. 

SYLLABUS of the Course of USTRt1CTION m the SCIENTIFIC DIVISION, of the 
GB.uou.:& SCHOOL, LEEDS. 

1. ELEMENTARY, COURSE of about one year. 

Elementary l'rlnclples of two or more Natural Phllosopy. 
{

MeChamcs. 

of tbe followmg subjects. Chemlslry~ 
Botany, • 

.. 
2. ADVANCED COURSE of one or more years. 

A. PURE SCIRNCS. 

B PBOPllSSIONAt COURSES, .MEDICAL, ENGINEEBIlI'~&c. 
, 

SCience IS taught not only as an efficient lDslrument for menta1 culture, 'but 
attention Will, when required, be more confined to particular subjects conuected 
WIth a profeSSion. 

Natural PhJ!osoph)l. 
{

MeChameR' 

A. PORD SCIENCE Cbennslry. 
Biology. I.e., Zool~gy, Botaay, &e. 

B. PROPESSIONAL COURSBS. 
1. MedlCtU ChemIstry, Cbemlcal AnalysIS, Botany. 
2. Engzneenng,6;c. Mecbamcs and MecbanJBm, Metallurgy,&'. 

PRINCIPAL TBXT BOOKS 

Chemistry, WIlliamson's.. 
ChemIcal AnalzslS, Cowogton's.. 
Botany, Ohvel s. 
--- Henfrey'S. 

Zoology, Dallas'. 
Mechamsm, Baker's., 
Gpology, Page's. 
PhySlCB, Gaynot's. 

It IS desirable that parents should gtve notIce of a Wish to enter theIr son~ In the sCIentific 
diVISion before tile conclusIon of Ihe prevIous balf-year 

App. No 
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PAPERS handed In by Mr. Roscoe, 18 June 1868 

OWENS' COLLEGE, MANCHESTER. 

FVlID for the Endowment of a PBOFBSSOBSHIP of ENGIN EERING and AdJuncts. 

AT a meetlllg of engmeero, held nearly twelve months ago, It was de~lded to make efforts 
to raIse 8 sum of at least 10,000 I for the above purpose 

Tbe nmount already proml.M IS about 8,750 I, contributed by the firms and gentlemen 
",hose names w1l1 be found annexed to thIs statement 

The contrIbutors were cdll~d together a few days ago, and they decIded that 8S the 
necessity for the eSlabhshment of such a profes.or.hlp tn Manchester was urgent, the funds 
already collected should be at once ban'led ov~r to the Iru,tees of the College, With a View 
to theIr securmg the servIces of a sUItable professor, able to commence hIS cour.e after tbe 
Cbnslmas Vacation 

The meetmg expressed a strong OpinIOn, that If the subject were fairly brought before 
the engmeers of M anLhester, and Ihe manuracturlng distrIcts, a lar!!,e amount of support 
could not fall to be received, and tbey deSIre It to be known that tbe dutIes of the 
professor and bls assIstants would ultImately compnse surh a course as tbe foIlowmg 

The stablhty of strUt tures, the strength of materIals, metals ami metallurgy, the 
punCiples of the actIon of machlDe., prime movers, tbl' pnnclf'les of bydraulIcs, the 
mathematIcal prlDclples of surveymg and leveJllDg, the englnpenng of earthwork, 
masonry, carv"ntry, structures Jl1 tron, roado, railways, bl1dges and VJ8ducts, tunnels, 
canals, WOIks of draInage and water supply 

Evenlllg lectures and c1as~es would be held m addition to thp day lectures, so as to make 
a cObSlflerable pOillOU of the IIlslrQotlou acceSSible -to those whose time mIght be occupied 
durmg the day In other ways 

It IS to be conoldpred that pupils who embrace tIllS OppOrtllDlty ofacqumng the tbeorel.Jcal 
portion of a "techmcal education" would also be enabled 10 ayall themselves of any or all 
of the follov.ing courses oC study, already proVided by the college, under the dIrectIon of 
the Fespectl ve profe83ors, VIZ • 

PROFESSORS. 
" _{J G Oreenwood, B~, FelIow oC Unl-

Languages aDd hterature of Greece and Rome verslty College, Londou. 

Enghsh lanl;!;uage lind literature, and ancIent and{A.W.Ward, III'&', PeJlowof SalDt Peter's 
model n hlSlUry - - - • - - CoJlege, Cambndge 

LOgIC, mental and moral phIlosophy, and polJtlcal{W Stanley J evons, 111 A., Fellow of 
et.onomy _ - - ~ - - - U DlveTlnty College, London. 

Mathematics 

Np.tural Pbdosophy -

JurIsprudence -
ChemIstry 
Natural hIStory -
Oflentallanguages and literature 
Modem languages aDd hterature 
Drawing (teacber of) 

{Thomas Barker, 111 A., FeIlow of Tnmty 
-t College, CambrIdge 

{
WIllIam Jack, lILA., Fellow of SalOt 

- Peter's College, Cambfldge. 
- RILhard C. Chnstle, M A. 

- Henry E. Roscoe, B.A., PH. D., II.R.S. 

- W m C. WIlliamson, FitS. 

:}~. Tbeodores. 

- Mr. Wm. Walker. 

Tbl'Se courses of study are followed in whole or 10 part by 162 day studenls and 
310 eVemD)! students, 50 that engmeeriog students would have the advantage of contact 
WIth a large number of others, under proper restralOts of dlsclplme. The erectwn of DeW 
and enlarged college bwldlDgs 18 IR contemplal.Jon; aDd It IS bo~ tbat In them addiuooal 
faclhltes for stndy and tralDlDg would be afforded to all who mIght avail themselves of the 
opportunities of IDstcDctlon fUl'llJSbed by tlus college. 
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SUBSCRIPTIONS TO THIS DATE. 

Messrs. Beyer, Peacock &: Co. -
Joseph WhItworth, Esq. -
Charles P. Stewart, Esq -
John Robmson, Es9,: 
WIlham Falrblllrn, Esq. 
Messrs. Platt Bros., &: Co 
Messrs P. R. Jackson &: Co. 
Messrs W. &".J. Galloway &". SonS 

£.3,000 
1,000 
1,000 

, 1,000 
500 
500 
500 
250 

John Ramsbottotn, Esq. 
Messrs. Mather &: Platt 
John Hawkshaw, Esq. -
Matthew CurtJs, Esq. -
Henry Wren, Esq - - -
Messrs. John Hetbenngton &". Sons 
George Peel, Esq - - -

.. £.200 
200, 
.lOa 
lOa 
lOa' 
lOa 
100 
100 John CarlIsle, Esq, 

The names of addItional subscrIbers will be receIved by Joseph Wh,tworth, Esq, 
Chorlton-street, or by the Honorary Secretar}, John Robmson, Esq, Atlas Works, and 
payments may be made to the cred,t of J o.eph Whitworth, Esq, Treasurer of the Owens' 
College Engineering ProfessorshIp Fund, '\lth ilie Manchester and Liverpool DIstrIct Bank, 
Kmg-street, Manchester 

Atlas Works, Maachesler, 
;December 1867 • . 

OWENS' COLLEGE EXTENSION. 

OWENS' COLLEGB was founded by thE' mUnificent bequest (If Mr John Owens, merchant, 
of Manchester, who bequeathed the bulk of hIS property to trustees, to found" an InstItu­
tIon for provIding or aIding the means of mstructmg aud Improving young persons of the, 
male sex (and being of an age not less than 14 years) IU such branches 01 learning and 
sCIence as were then and mIght be thereafter usually taught In the Enghsh Umversltles." 

App NO.1 

The college "as opened on the 12tb. of March 1851 The number of smdents lD the 
ordInary day classes 10 the first sessIon was 62, In the Jlresent sessIOn It IS 110," and the .. 161 (1861-8 
average number for the lnst five years has been 115. In 1852-53 evenmg <.lasses were 
started, In whICh instructIOn IS gIven In almost all the subjects taught In the day classes 
The numberofevenmg students has Increased from 28m 1852-53 to 279 In 1866-67,tand t 320 (1861-8 
the average number for the last five years hall been 295. It thus appears that the total 
number of peraons taught In ilie college has averaged 400 durIng the last five seSSIons The 
number of day classes held has Increased from 15 In 1862 to 3'Z In the present year, and the 
number of evenmg classes flOm 2 to 25. 

From lIs foundatJon Oweus' College has been affihated to the UniverSity of London More 
than 130 of Its students have matrIculated m the Umvepnty, and about one-half of these 
have proceeded to the hIgher exammatlons for degrees 

It would probably be found that In no mstJtutlon of the kmd In the kIDgdom are so many 
persons under lOstructlon 10 so confined a space The class-rooms are too few In number, 
Bome of them are unduly crowded, and others are qUIte unfit for the use to which they 
are pul. 

It IS, then, not too much 10 a/lirm that the utmost measure of sucC'ess attamable In the 
present butldmgs has been reached The trustees have DO power to spend any portion of 
ilie ongmal endowment m the purchase of land or the erectIon of bUlldmgs Unless alJlpler 
and more approprIate accommodatIon IS provided for the college, future sessums may WItness 
a declme as steady as Its growth bas been. for In the early years of such Institutions not t() 
go forward IS to go back , ' , , 
• The erectIon of new bUIldings IS not, however, all that IS needed to enable Owens' College 
to fulfil the object of Its toundatlon 'rhe proper function of the college lOay be defined as 
bemg to furDlsh the hIghest general educatIon, leading to degrees III arts and SCIence, and 
ilie SpeCIal trammg reqlllred for profeSSIOnal and mercantile bfe. To accomph.h thIS, a very 
conSIderable extensIon of the scheme of studieS pursued IS called for. Nor can there be a. 
doubt what the prevallmg character of tb,s extensIOn should be Due provIsIon bemg 
made for ilie PUrsUIt of claSSICS and mathemaltcs, and of the other brauches of what may be 
~ed the older UniversIty stud,es, It IS obVIOUS that the speCIal characlenstJc of a 
college for the manufacturing d,stnc!s should be the study of experlmentsl and apphed' 
sCIence.. 10 

The eollege already possesses professorshIps of Greek and LatIn (lncludlOg the Greek 
Testament), Hebrewand ArabIC, Engbsh Liinguage and LIterature, French and German. 
History, Mathematle~, Natural Philosophy, LogiC, &:c , PolItical Economy, Junsprudence, 
ChemIStry, and Natural HIstory To these It IS proposed to add. 

1. A separate professorshIp 01 Latin and Cowparauve Grammar. , 
2. At least one professorShIp of EngmeerlDg; and If pOSSible, of Surveymg ana 

ArchItecture. 
3. A professorshIp of apllbed Geology and MIn1Og. 
4. A professorahlp of Astronomy and Meteorology. 

It would he necessary. further, to pronde most of these chaIrs WIth all ilie apparatus for 
eomplete and successful study; to set asIde conSIderable snms for the extenSion and regular 
maintenance of the library, and of the PhYSIcal and Natural HIStory Departments; and. 
above all, to place the ChemIcal Departmen.t in a posltJon of effiCIency worthy of the present 
alate of the SCIence, and of Its Importance III relatIon to the Interests of ilils dIStnct. 

0.72. 3 0 W,th 



Apr No._,s: With these add,ttons ancL extensIOn&,. the. ~oJlege. would. begin to assume the proportions 
and 10 possess the 8ubstantlal advantages of Ii uDiverslty for the manufaclunng districts. 
Theexpel'Jence-of Glasg/lW proves that academlaa\. msbtuboR8 may Bounslt In the heart oft 
a mercantile and. manufadunne: IIOme!), ~ and the mumficence with which a aubscnptulIl for. 
erectmg Rew ulllverslty bwlslng. bas been reeently commeru.ed shows Dot mora the 
hberabty ef the-people of Glasgow than. til8l1' senae of the benefits which tha UlllYerslty hili! 
conferred upon theIr alty. 

The substance of the above statement was lllld before a meellng !ield In the Town Hall .. 
Manchester, on the 1st February 1867, hiS Worship the Mayor In the chair; when the 
follOWIng resolutIOns were passed: 

Proposed by the very Rev. tbe Dean 01 Mancbester, and seconded by Mr. Oliver 
Heywood. ' 

"That thIS meetmg. bavmg Iieard WIth aat;sfactlon the statements of lbe trustees Bnd 
professors of O"ens' College. as to Its COllstttullon, operallons,llnd present success, and the 
suggestIOns offered for supplymg the reqUirements (If the college. and for rendermg It on an 
extended baSIS. In effect. the local UmverSily of Lancashll'e and the nelg.hbourmlt countIes, 
IS of oplDlon that the time has come f~r the publIc 01 tbe district t" UDlte for the purpose 
of developmg 'the college on a more compl ehenslve Ecale. and m appropriate and convenIent 
bUlldmgs .. 

Proposed by Mr. Thomas BazIey, MoP • seconded by Mr. TholDas Ashton, and 8Up. 
ported by SIl' Elkanah Armztage, Knt .. 

" That the trustees and professors of Owens' College. and the followmg gentlemen (the 
Itst contamB the names of 69 ~entlemen), WIth power to add to tbeIr numGer, constitute a 
CommIttee for ralstng a fund which It IS de.lrable should be nol less than 100.000 l., or, If 
pOSSible, 160,000 I., for the purpose of ca1l'ymg. mto effect the proJlosed system of 
extension " 

Proposed by Mr. W. R. Callender. sen., and seoonded by Mr. John Platt, M.P., 

" That an ExecutIve Comn'uttee be appomted, conslstmg of tbe followmg gentlemen (With 
power to add to theIr numher) ~ 

Thomas-Ashton, Esq, Chairman. 
Ohvcr Heywood, Esq'. Treasurer 

BenJamm Armitage, Esq., ! Rlchald Johnson, Esq., 
Cbarles Ii' Be er, Esq, Jobn L Kennedy. Esq., 
W R Callen7er, Jun", Esq., S'gIsmund J. Stern, ESq, 

With PrinCIpal Greenwood,. 
Professor Christie ... 
Prof.sso~ Roscoe, 

And SIUG'trustees ef the college 

[The followmg gentlemen were accordmgJy elected hy; thll trll!!tees out of theIr body] • 
Robert D. DarbJsbm? Esq, I' Alfred Neild, Esq.,. 
Murray Gmdatone,.Esq.. John RoblDllOn. Esq.,. 
W H Houldswortb, Esq, . John. Edw~d Taylor, Esq •• 

and that 8IIcb committee have power to deternune on and car.ry out measures for rar.mg the. 
reqUired fund. and that they be requested to prepare a scheme of such extent as may be­
deemed deSirable and. warranted by the funds subacnbed, such scheme to mclude the recom­
men.datlon oT a. BIte and ot: plans o£ butldlDgs, the endowment of professorships, aod other 
means o£ tmpartlng IOstroctlOo. and encouragmg study In the vanous departments ot 
iearomg and hhersl arts, and of: sClenu and Its appbcauons. The comJDItf.ee to report Crom 
tlDle to ume to the subscnuels.'· 

Tbe Executive Committee confidently appear to the public of Manchester and of tiie 
manufactunng distriCts for funds to enable them to purchase a SUitable Bile, and to erect 
commodiOUS and appropnate buIldmgs. ID which tbe actual work of the college may be 
more eBiclently cawed on. and snc~ additions made as have been mdlcateti above. 

Owens' College, 1 March 188'7. 

T40s Ashton. Chairman of tbe Execubve Committee. 
OklJet' HeyZlJOOd, Treasurer. 
J. G. Greenwood. }llon. Secr.etan~. 
W. H Houldawortlt, 
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PAPER handed in by Dr. Stevenson Macadam, 2 July 1868. 

WATT lNSTITI1TION, EmNBURGR. 

CL.US OF MATHElIIATICS.-SYL:LAllUB FOR 1866-67. 

Jumor C1las~. 

AMthmehc.-DIfi'erent .scales Df Notation.-Theory and Practlce of Vulgar and 
Decunal Fracfaons ,-Logantlum<l Anthmetic ,-Square anI! Cube Roots 

.AIuebra.-Al~ebr8Jc Notation,-AddtfaDn, Subtraction, Multiphcation, and DlV1B1on j­
Algebr8Jc FractlOns,-Sunple Equation Wlth one, two, and three unknown quantities,­
Quadratic EquatiOns ,-Involution and Evolutlon ,-Ratios and Proportlon ,-Arithmeti­
cal and Geometrical Progression 

Geometry and Me718uratlon of Surfaces, along 'WIth the Course on Algebra. 

ExerClses will be given for solution by ,the Students on all the diVlSions of 1;h.~ {J0lJrSe. 
Text Book_" Pryde's Edition of Gray's .A.nthmetlc, "and "P.ractlcalMathemaliJ.ClB," !by 
<the Scotfash School J300k AssoclafaDn. . 

Senzor Class. 

::Revi81on of the Ingher parts of the Junior Course Quadratic ana ffis'her Equations, 
and the applicatJ.on of Algebra to Geometry. Tngonometry 8Jld lts applications to Sur­
veymg, Mensurataon of Heights and Distances, and NaVlgataon,-Mensurataon of Sur­
mces 8Jld Sohds. 'Geometry. Construction and use of Loganthms, and iLogarithnuc 
Antbmetac -ExerClBes tbrougbout the Course. 

ABSTBACT of the TREASURER'S ACCOUNTS of the WAT'r INSTITUTION and SCHOOL 
of ARTS, from 31st October 1866 to 31st October 1867. 4 

RBOBIPTS 

I. Interest received all Bank 
Account WIth Bntlsh 
Lmen Company -

II Students' Fees • 
III. Annual Subsonptions -
IV. Rents of Property to 16th 

May 1867 - - • , 
V. Balance, bemg defiolenoy 

on ReC81pls for :year 

TOTAL' - • £. 

£. I. d. 

8 4 '1 • 
194. 10 -

60 11 6 

89 111 -

42 l4. -

890 16 1 

, 
DJBBUURI4RII"S 

I Lecturers' Salanes, etc. • 
II Tues, J nsurance, Fll'e, 

Light, etc - -
III Attondants' Wages, Ex­

pense of Colleoung Sub­
.CJ'Ipb.ons~ etc - -

IV. Prmtmg, Atl.verb.B1I1g, Books, 
and Ststlonery - -

V. MlScellaneons Cbarges -
VI. Rel!8.rs Oil BUildings. em. 

TOTAL - - £ 

£.1.4. 

.246 6 lJ 

88 l! 10 

27 is 

86 9 6 
10 11 8 
81 6 '10 

:---:-
890 16 1 

Eummed, compared Wlth vonchers, and found correct. 

EdlDburgh, 16 March 1868. - ~ - -

0.72. 

GetorU< Oncliton. 
W T. M'Culloclo 

Apl 
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Appendix, No. 17. 

P AP;ER handed in by Captain Donnell!l, 3 J aly 1868. 

THE NATIONAL SCHOOL, MIDDLETON, NEAR MANCHESTER. 

~ ~OO~ 
WITH regard to the inspection of the science classes and the exammauons of the can 

ihdates at tlie Mayexammatlons, I think the present system most excellent, provided due 
care be taken in the rormatlon of the local colDIDlttee. 

Referring to :{lapnents to teachers, I am of oplDlon that a teacher who conducts a class 
()f a specified lDlDlJD.um number of pupl1s should be guaranteed a certain sum Independent 
of the result of the exammatIoJ;l, and tbls payment might be made in the form of certJfi-

, cate money, say 201 for the holder of a first-class, and 151. and 101 for the holder of a 
second and tlnrd respectlvely In other respects I would leave the payments on results 
as at present, but teachers who devote themselves entlrely to sCience teaclung should have 
:no redllctlon made on the gross sum due to them as 18 the present custom on amounts 
over 601 

1 thmk, until the system 18 more Widely spread and better known and appreciated it 
would be impohtlc to reduce the number or value of the Queen's PrIZes • 

.As teaching, accompanied by expenment or illustrated by examples, is not only 
more attractlve but hkely to be much more effectlve, I would recommend hberal BSSI!\t­

ance to schools and classes in the purchase of apparatus, maps, chagrams, &0. SClenbfic 
instrument dealers should be prevalied upon to modify the pre.ent enormous prices 
in favour ot 'ilcience classes recommended and ... ded by the SCience and .Art Depart-
ment. I 

I am of opmion that much of jthe success of the present system depends on the in1lu­
ence of the teacher, but if the present method of grantmg certificates to anyone who 
ga.ms a first or second-class Queen's Pnze be contlnued we ~hall have many teachers 
admttted who are denclent m the very elements of general educatIon, and whose character 
and attamments will faU to command the respect and confidence of elther local CODlJUittee 

or pupUa I am further of OplnlOD that canchdates for science certJ.ficates should e1ther 
present some eVidence of the possessioD of a good general educatIon Dr pass a prehmmary 
exammatlon m the follOWing subjects at least, VIZ ,the EnglIsh language, WIth the optIon 
of -a further exammatlon.Ill Latm or a modern lan"unage, Dr elementary mathematIcs. 

Thomas Bazley, Esq., M 1'. 
I have, &e. 

(mgDed George B. WMeler. 
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Appendix, 'No. 18. 

P .!.PER handed in by Dr. Franlland, 3 July 1868. 

LIST of STuDENTS working in the CHEMICA.L LABORA.TORY of the ROYAL SCHOOL 
of MINES, the ROYAL COLLEGE of CHEMISTRY, during thelresent Summer 
SessIon, their Ages and DestInatxons, as far as could be ascertaine • 

-- Namea of Studenll Age Tune of Entrauoe. 

1. W.S WhUlin· 1 Jan 
. 

London· · 0 0 17 1867 -
London'" 0 - 2 Archxbald Lxversidge 21 1 Oct. 1867,: 

London'" 0 - 11. Wm. Garrett ,. - 17 1 Oct. 1867 -

BIrmingham '" - , AIel[ BIckerton - 25 1 Oct. 1867-

London'" · - o. W m. Johnson Sollas • 19 1 Jan. 1867 -

6. R. Aldrtdge TunbrlOlge Wells.· · - 18 1 Oct 1867-
Warebam· - - 7. W.L P,ke · ~ 20 1 Oct 1867 -
York . - - 8 F, W Bayley - - 22 1 Oct. 1867 -
LancashIre'" - - 9 R. Kay Shnttleworth 20 1 Oct 1867 -
EdlDburfh · - 10 James E. Stoddart - 17 1 Oct. 1867 -
Greenoc - . 11 J D Scott - · 26 1 Jan 1867 -
Cornwall· - - 12 J Clemes - - 19 1 Oct, i867 -
London· 0 - 13 Fr Storks · - 18 1 Oct 1866 -
Burton-on-Trent - 14. J. Ben - - - 19 1 Aprxl 1868 -
Burton on-Trent - 15 E L. BaylIs - · 22 1 Aprll1868 -
Burton-on-Trent - 16 Adrian Brown - - 16 1 Aprll 1868. 
'London - - 0 17 Matthew Jackson · 18 lOct 1867-
Flmt - · - 18 Sydney K Muspratt 18 1 Oct 1867 -
BrIStol· 0 - 19. By Wm. Lt. Tanner 17 Jan 1868 -
London · - 20. B. Lyell - · - 17 1 Apl'l11868-
Burton-on-Trent - 21 C J Goer - - 24 1 AprIl 1869-
London 0 - - 22 AIr. Netley - - 11 1 Aprtl 1868 -
Plymouth - 0 23. Rt Burnard - - 19 lOct 1867-

London- - - 24. Ed. MIdwlllter - 11 1 Oct 1867 -
London - - - 25 - Nelson - - 30(?) 19 Feb 1867-
London- o - 26 J WIlson Bell • 0 15 1 Oct. 1867-

Burton·on-Trent - 27 Hy Damel · - 24 1 Apr/1186S 0 

Maldstone 0 , 28 F Fremhn 0 - 18 1 AprIl 1868-
Dudley - - 0 29 Ed Terry · - 22 1 Oct. 1867-
{)rxel, OXfOlU . 80 H S. Stephenson - 28 1 AprIl 1868 -

81. GEL Shadwell · 26 1 AprIl 1868-
Stonehurst College - 82 Rev Mr. Wllhams - (1) 1 April -Glasgow - - 83 - Cochrane - - 20 1 Feb. 1868-
London - - - 34. - Osborne - - 20 1 AprIl 1868 -
London - - 0 85. - Duffield - - 45(?) 1 June 1868 -
Burton-on-Trent - 86 Horace Brown 0 20 1 June 1868-

DESTINA.TION OF S'l;UDENTS. 

0.72. 

ChemIcal Manufactures 
Brewmg' • 
UndetermIned 
Mmmg - - _ 
Profes81onal Chemistry 
EnlllDeermg -
Sctenco Teachxng 
Sugar Refuung _ 
Chnrch 0 

Law­
Mecham. • 

303 

nestiDabon. 

QnlDlne Manufllcturer. 
R(,;al ExhxbltIoner 

undetermmed). 
Royal Exhxbltlon~ 

(EngIlleermg) 
Royal Exh,bItIOner 

SCIence Teacher 
Royal Exhlb1l10n~ 

( undetemnned). 
SCIentIfic Chemxstry. 
Clay Melcnan!. 
MIDlng Engmeer. 
Mmmg Engmeer. 
Manufactul'mg Chemist. 
SuW'r Refiner, 
MlDlDg Enffneer. 
AnalytIcal hemlSf. 
Brewer 
Brewer 
Undetermined. 
Manufacturtng CbemlSt. 
Manufacturmg ChemISt. 
ProfesSIonal ChemIst 
SCIence. 
Brewer (at Bass & COs.) 
U ndetermlDed. 
ArtIfiCIal Manure Manu-

facturer 
Manufacturing ChemISt. 
GelatlDe Manufacturer 
ArtIfiCIal Manure Manu-

facturer 
Brewer (Salt & Co.) 
Brewer 
MIDlng Engtneer .. 
Church. 
Law 
Cburch (Catb ) 

- (1) 
MedIcme 

- (1) 
Brewer. 

* I) 
o IS 
o 7 

- " o a 
- 1 
- 1 
- 1 
- 2 
o I 
- I 

App. Na 
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Appendix, -No. 19. 

P.A.P,ER Ytanded m by Mr. Buc/imtUttfJ", 3 July 1868. 

MEMORIAL. 

To the R~ht Hononrable Earl Granville.x.G., the President of the Counell on Educab.on, and the 
Right onourable W. l' -Cowper, ]If ~., the VUle-Presldent of the Council on Edll~,atJon, the 
Memon o£ W oiking Men belongmg to the Royal PolytechmCl, the L!pldon MechanIcs,' and other 
Institutions in London, • 

Humbly Showeth, 
THA.T QUl'lng the years 1828, 1829, and 1830~ 

400 mechanIcs' UlstItutlOns were estabhshed, and 
smce the latter penod tlrey have mcreased to 
nearly 4,£100. The pnmary object contemplated 
by these InstItutions was to secure to the operative 
classes the means of acqUlnng II sound and useful 
educatIon, wruch should not only remedy m some 
degree the neglect of early lDstructlOD, but alsO' 
inlprove their general cnlture and extend 1;heIr 
knowledge m that directIon wruch would make 
them more skilful and more successful m their 
industrial occupatIons 

That for some years these mstItutlOns laboured 
to accomphsh the objects for wruch they were 
establIshed, bllt from the want of some systematte 
startmg pomt and a defirute object to attaID, they 
have gradually degenerated mto places of mere 
amusement and recreatIOn, and the lectures are 
usually of such a general and desultory character 
that they can scarcely be regarded 1)£ anyeduca­
tIOnal vatue 

Your memonahsts do not contemplate an" m­
terference With the ratIonal amusements of the 
people, nor any ~reat change m the general 
Character of eXisting msututIons. rhere will 
always be a large class of Plll'SOll8 satIsJied with 
the readmg of a newspaper ~ a populav lecture, 0).' 

a game of chess, and were these not prOVided by 
the mstItutIons they would probably be sought 
for at the pubhc-honse. 

Your memoriahsts are of op1D10n that a large 
number of youn~ men, apprenuces and others, 
would gladly avail themselves of systematic ill­
structJon If It were unparted hy competent 
teachers on terms WIthm their means 

That mechamcs' mstltutlons are the best 
centres for this instructIon, regard being had to 
the mdustna.! wants of the loeahtyiu which these' 
clllSSes may be-estabhshed • _ 

Your memonahsts would respectfully suggest. 
that the elements of the natural SCI6DCes, poh­
tical economy, phYSICS, chemIStry, and drawmg, 
should be taught, m -our elementary schools: 
From the want of such mstructlon mel) fall mto 
senous SOOla.! errors, and labour, mstea.d of beml( 
an enb~btened and mtelbgentappncatIon oiprm­
mplea, 18 but too !liten -a dull round of monoto: 
nous drudgery. .4. clO!ler l"J'latio.Psrup should be 
encourageil between the elementary schools and 
mechamcs' mstItutes, so that the mstrnction 

gIven at the one should always be. regarded 118 
preparatory to that to be contmued at the 
other. 

We are of op1D10n that thelnduBmal progress of 
the ContmentandA.meru:amust, m a great degree, 
be attnbuted to the better educatIon of the arti­
zans of those countrIes Without lID mtelhgent 
apprecmtIon of those laws upon wruch our mdus­
tnat prospenty depends, and which we are daily 
called upon to apply, It 18 nnpomble to BustaID 
for IIny great length of time that supremacy in 
pioductIon which 18 every day becommg more 
mental and less 'phYSical. 

Your memoriahsts aTe of opinion that volun­
tary effort 18 not snfficlent to sustain With effi­
ciency the class mstructIon of mechau1C8' mstJtu­
sons, nor e8I1 the workmg classes all a general 
rule pay fees aufliOlent to seCure the Sl!rVlCBS of 
cmn{letent teachers; and to be dependent on 
charitable aid for that wruch oUj:ht m some de­
gree to be regarded as our nght, 18 II hnmIlIatlOn 
to whIch the mdustria.! classes ought not to be 
subjected. 

YOIlr memona.l18ts therefore pray that the Go­
vernment Board of EducatIon be invested WIth 
power to organIse, systematIse. and direct, m con­
nectIon With local authonty, those mstItntion8 
desirous of obtalDlDg l181!18tance 

That In conSIderatIon of thIs power the Board 
of EducatIon be authonsed to asSist classes In 
connection WIth mechanws' IDBtItntes, WIth 
grants of books, apparatus, and such {lecUDlary 
aid 118 may be eS8entJa.! to thelt' effiCIency ana 
permanency. It is deSIrable that sncli aid 
shonld not mterfere With the free actLon of the 
01_ beyODd what 18 absolutely necessary to 
Becure the correct expenwture of the publIC 
1II0ner. -

With a View of grrmg encouragement to cll18s 
mstrnc!lon iJJ. mechamcs' mstItutIons, exIulntIous 
or -schol&rshlps should be atwlhed to the Govern­
ment Sehoolof Mmes. all .. reward to those who 
had dllltlngnlshed thelW!elvee by exat1llDlltion. 
ArtLzaIlll employed on 01ll' pubhc works nnght be 
serected, other tbmgs belDg equal, nom those 
holdIng' a certJficate 111 some> speC1ahty relating to 
thE}l1' o'l!lnpa~n • 

:And your melllllnabsts, as lD duty hound, will 
ever pray. 



8ELEO~ ~JIlUTT~Jl Oll' j1ClEll'TI~l() 11iSTRUOTIOl!l. 4'15, • 

Appenchx. No. 20 

LETTER h8J1ded lD, by Mr. Powell, 111 P. 

My dear Powell, C!l.lDbndge,11 July 1868 
You ask me what thIs Umverslty is doing m the way of promotmg sClentmc educatIon; 

a great advance has been made lD the last few years, but It'StJ.ll falls far shOrt of 
what I WISi1. and of what I thmk ought to be done, the Umversity has straIned 
its resources to supply museums of natural SCIence, chemicallaboratones, and so .on, and 

, the MhtIes now gtveR here for the I!tudy of natural sCIences are a.t lea.st very tolera.ble, 
the)' may be stuwed practIcally as well as theoretIcally The applIances for tms purpose 
mIght be made much more complete rl' the colleges would Itld the Umverslty, but. at 
present, as you know, whIle the colleges have ample means, the U mverBlty 18 poor,.and 
there 18 too much eollewate, too httle pubhc, spmt for the colleg~s to combme for commoll. 
objects and sacnfice theIr collegtate mterests to those of the U niverBIty; however, the, 
applIances for learnmg are a small part of the question, they are useless unless there be 
~ood teachers and stu(lents WIlling to learn. The number of students m natural sCIence 
1l! gradually mcreasmg, the UnIVerSIty recogmses such studIes as a pathway to a. degree 
or to honours, and the colleges have 1D several mstances held out the offer of rewa.rd8 in. 
the way of scftolarshlps, and so on, for profiCIency m such stuwes Th18 18 the case at 
TrInIty, St John's, Ca.lUS, Peterhouee, S,dney, and Downm~, and 'Will probably extend 
to the others But &fter all that may be done m th,S way, I ,do not thmk thIs alone will 
meet the real want of the eountry m respect of BClentmc educatIon I t will do somethmg 
m the way of supplymg teachers in schools and elsewhere and m dlft'usm/Z sound SCIentIfic 
pnnClples m place of some of the quackery whICh 18 now eurrent, but will be a very long 
whIlem reachIng the lower stratum of those eonnected "WIth manufactures. We want a 
dtft'erent elass of students here besIdes those who now come, It 18 not hkely, or desIrable, 
that the actual artIzan "lass should assemble here m numbers" but the ma.ster manu­
facturers mIght well be educated here At present the trad,tIons and habIts of the place 
me SUCD, that few who are engaged ill trade thmk of senwng here those sons whom they 
mtend for hke pursU1ts I want to see these tradttI@ll8 broken through, and many of that 
class coming here, and I regret very much that Gur Senate have rejected the proposal for 
non-collegtate students, because It m~ht have opened a door for a new class of students 
I think also that the U DIversity mIght do somethmg to aSB18t the class I have been 
Wl'ltmg of, If they would open theIr eXBmmatIons In SCle'l1ce to students who had remded 
a les8 ume than IB new reqUIred for a B A degree, so that 'those who came w.th a VIew 
to a speCIalty, mIght obtam what they wanted m "the most d,rect way. I lay stress on 
some reSidence here, and study here, because I do 1I0t thInk that anywhere else science IS 
.so philosophIcally treated I should be the last to say that philosophy Without practIce 
was the needful thmg, but neIther is practIce WIthout prmClples, mdeed I belIeve that 
the need now felt 18 for mstructIon in the F,nctpl .. (If science. PractIce is learnt 
empmcally, but the pnnclplef\, the laws of na.ture and theIr relatIons to each other, are not 
taught In the workshop or laboratory, .. nd are not understood. Tins need .s wsguised when 
people talk of" technIcal educatIOn": It IS not educatIon m te~hll>c,.lltl .. whiCh 18 wanted, 
th,S IS learnt dunng apprentIceshIp, but education m the pnnciples wmch are praetieally 
apphed, but not understood, and, therefore, not made the most of 

The questIon of expense m relatIon to educatIon here IS only a bugbear, it depends 
entIrely on the student hunself. .!ny one who hkes to attend my lectures on chemIStry 
can do 60 on payment of a 6IUall fee, WIthout bemg a member of the U mverSity at all I 
usually have some such etudents, and the laboratory 18 open to them as well as lectures, 
so that they can learn l'raetlcal as well as theoretIC chemIStry, at, I belIeve, a less expense 
than anr.vhere else. The most promISmg students, those who may WIth ad'Vantage make 
study and the advancement of SClenae the busmess of theIr hves, are sufficiently prOVIded 
for ))y the college endo" ments; others must treat sClentme education as they (10 other 
parts of educatIon-be wIlling to pay a httle for It for the sake offuture advantage to be 
gamed from It. • 

There 18 one great advantage to be met with here, and that IS that wfferent branches of 
science are taught mde by sIde; theIr bearmgs one on another can, therefore, be more 
e&811y apl?rehended; and the prevalence of mathematIcal study has no mcoU81derable 
influence In promotlng exactness and logICal conS18tency 1U the treatment of sCIentIfic 
questions. 

As to bnngmg here the elass of stndenta that I WlBh to see here, I do not know what 
more can well be done than to open the door as wide as poB81ble; If thm canno~ be done 
from ~ltIun, you may help us to do It from WIthOUt. 

. lam. &0.' 
(SIgned) G D. L_ng. 

on. 304 

App. No. gP. 
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Appenchx, No. 21. 

App. NO. it. LETTER from Dr. Barry to the Chairman I>f the Committee. 

Cheltenham College, 
5u, 14 July 1868. 

I GllBATLY regret that une>.pected CIrcum­
stances, lUcreasmg the usual occupauons of this 
period of our school year, have hitherto prevented 
IiIe from fumlShmg that statement which you did 
me the honour to request. 

You are doubtless aware that Cheltenham Col­
lege hallattempled (toan extent hitherto unknown 
in our" Pubhc 8<;hooI8") to fUIDIsh 10 Its "Mdl­
tary and CivIl Department," a scheme of lUstruc­
lIon lD which the teachlDg of languages, tbough 
not neglected, holds a secondary place, aud mathe­
mattES and expenmental sCIence assume tbe lead­
ing positions; the former determmmg a boy's place 
JU Ihe school, and tbe latter formmg a regular 
system of lDstn,tctton for tbe first elgbt or ten 
classes, lDcludlDl\' about 120 boys 

I beg to subjoin a table, contatnlDg a list of the 
upper clas.es of thiS department, With (1) t he average 
ages, and the highest and lowe.t age., of the boys 
in each class dunng the last balf yesr, (2) the 
subjects In e.xpenmental and phYSical sCience 
studied 10 each; and (3) tbe mathematical sub­
Jects for each class presented for exammatlOn In 
June last I also beg to send herewIth a school 
liSt, whIch may pOSSibly Bnppl) some mformauon, 
whIch I have accidentally omitted. All these 
mathemattcal su bJects, I sllould remark, are 
studied on what I Dlay call the .. W oolwlcll" as 
dIstinguIshed from the" Cambndge" system, I e 
With constant re~rence to practIce, and WIth great 
care to promote pracbcal accuracy and faclhty. 

Throughout the whole of tbls department geo­
metrtcal and free-hand drawmg form a regular part 
or the work, and In the II/ghest classes plam draw­
lUg IS brought to a cODslderable degree of excel­
lence. 

It WIll, therefore, not surpnse the CommIttee, 
when I add that, except for the actual manual 
trammg reqUIred, we do not purpose, In our com­
petitIon for the WhItworth scholarships, to depart 
in any Important pOlnt from the xegular course of 
our mstrnctlOn for the candIdates wbom thp Col~ 
lege will send In • 

The hoys of the first (or hIghest) class usually 
leave at the age of 18. but I have subJomed the 
average of age (somewhat rougbly, but I thlDk ac­
curatelyestImated) of the vanons dasses, In order 
that the Committee may Judge of the degree of 
knowledge which a boy should carry WIth hIID,If 
he leaves at an earher age. Th!:>se who do so 
leave, are usually boys mtended for commerctal 
hfe, whose parents carl; httle for the SCIentific tram­
lng, or boys who are exceptionally backward, and 
who, If tntended for sClenllfic professIons, requIre 
to be brought on by some speCial and tndl vIdual 
tultton. 

In. thiS part of our school, modem languages 
(French and German) are studied througbout; 
Enghsh has always been" claSSically" studIed In 
the hlgbest classes, and we have Just Introduced a 

regular system of such study through the 8cbool; 
and the rudiments of LatlU are taught In the lower 
classes, and (ell'cephonally) to certam boys IU the 
Ingher (generally In lieu of German) who show 
speCial aptitude for It, or have speclul need of It. 
Our experience here IS, that as a rule lbe auccesa 
attained In these Imgulsllc studies 18 consIderably 
less than that which IS rpsched on the cla881caI 
Side of the Bchool, altbough 10 the latter the boya 
devote far lelIS tIme to the S}stemdtlc study. either 
of English or (If n.odern languages But, If we 
can oltly get teachers of French and Germon, who 
are compeLent to teach them, as LatIn snd Greek 
are taught by our claSSical masters, I am sure 
tbat we may obtam far greater hnguls!.lC results 
than have been obtamed hitherto In our MIlItary 
and CIVIl DepartD,ent. I may remark tllat, III 
order to do tblS, I thmk we muet endeavour to 
have both EnglIshmen and forClgners ID our mo­
dem language staff; the former, If well versed In 
the language they teach, have IDcomparable advan~ 
tage 1Il the systematic and grammatIcal tralDln~, 
whtle we lOOK to tbe latter for skin nnd vigour In 

compOSItion, and extensive acquaIntance With 
forelgll literature. 

It IS (I conceive) no part of my duty to Institute 
a companson butween the results of the claSSICal 
and the "modem" teachmg, although tbe fact', 
that our two departments are co-ordmate In 
numbers (about 300 10 each) and m age, gives the 
opportunIty of some very IDterestlDg comparisons 
and contrasts 

But It may be to the purpose to remark, tltat 
there IS no difference whatever ID the classes from 
whIch the boys of our two diVISIons are drawu, 
and that, except III fnendly rivalry, there IS no 
dIVISion whatever between thelUo 

The Committee may be aware tbat In Chelten­
ham College, there IS a power vested In the counCil 
to accept or refnse any boy nomlDated. of the 
worktng of thIS rule I have had (for the last su: 
years) httle or no expenence, but the practIcal 
effect has been to exclude the 80ns of retail ~rades­
men from the Rchool and to coniine It chleliy to tbe 
sons of profeSSIonal men, or those of rodependent 
fonwe ThiS rnle(of wblch, personally,! entirely 
disapprove) may pOSSibly affect tbe result above 
noted, but I am IDchned to tblllk that It does not 
affect It materIally, for the ran~e of bo,s, as to 
class, IS stIli suffiCIently exteru!Jve to IIIve scope 
for any vanallon ID 1'espect of class between the 
two systems, If any vanabon eXIsted. 

The college IS also express! y a Church school; 
i '. Its boys are lDstrncted III tbe doctnnes of tbe 
Churcb 01 England, and, If boarders, regularly 
attend Its Bervu:es on Sundays. But we have a 
considerable number of DISsenters ID tbe school, 
and also of members of the Churcb of Seotland ; 
ID fact, I beltt'Ve, of all donommatlous except 
Roman CatholIcs; we ask no questions upon the 
subject, and I should not uow refuse auy 
" conscIence clause," If It were asked fOl' by any 

parent. 

• It IS mymtenuOD to recommena to the Council the estabhohmeut or" .. Worbhop:' where boys mlgbl be taught tbe 
1JlIO of carpentem' tools, lathe&, ana """y UOl1 work I have long WlShed lOr lOch a Ihop for Ito ea ..... ttonallnlluene& 
on th. JDlnd. ana shoula bke to make oil young boy. enter 1t ; bat the Wiutworlh _pelJlIoJJ will IWIuaIlr give It. 
more VIabl. aDd ,lIIIIledJate vain .. 
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parent. But, agalO, I do not find that any 
vanatlon 10 rehgtous matters affects the destmatlon 
of a boy to one or other of the departments I 
infer that, If all restrICtionS were removed, the 
result on thiS subject would remam unchanged •• 

I may also add that I find no matenal dIfficulty 
JIl workmg the two departments (the claSSical and 
mIlitary and clVlI depaltmeots) together, .on the 
contrary, I thlOk that theIr co-enstence IS most 
useful. Not only does It enable us to dIvide boys, 
after they emerge from the lpwer or Jumor school 
accord 109 ,8\1 their mmds or their de.tlDatlOns 
demand a culture, predoml\lantly ., hterary" or 
"sCientific"; but the teffect IS (I thmk) that the 
stuwes of the two departments Interpenetrate el\cb 
other. There ~s certainly more tIme gtven to 
mathemattc. and modera languages by the boys 
of the classical deparf,ment tl,an In almost any 
"tber pubhc school; and the boys of the milItary 
and CIVIl departtoent have greater value for and 
progress In lIterary culture than would be the 
(lBsll IftheU' connenon With ~e other pal t of the 
school were severed, 

1 come, therefore, to the conclUSIOn, tbat there 
ahould be no difficulty (although the PublIc: School 
CommiSSioners appear to hold tbecontrary opmlOn) 
In affibatmg to our ordmary publtc schools a 
eCleuttfic department, m order to prepare for ~lIe 
schools of techmcal education, which ale the malll, 
suilJects of the Committee's investigation. 

J; prefer to look at the 'luestlon With a view to a 
liberal educatIon, as suCli, rather than a techmcal 
one, cOnBldermg (that IS) the development of the 
mmd rather than the trammg for any special pro­
fesslOn; and, as It appears that no man IS 
thoroughly educated who has not studied language, 
mathematIcal reasomng, mductIve SCience, and 
lome form of (fine) art, as It IS clear that these 
great subjects cannot be all stuched to exactly the 
same extent, Without an mevltable danger of smat-

tenng and 8uperfiCiabty, as Ihs equally clear that ~ \r 
for different mmd. different subjects must pre­
dODlJnate, espeLlaUy Iftbe consideratIOn of ultimate 
destmatlon m hfe here comes ID; I think that, even 
m the mterests of a IIheral educatIon, such" bifur­
cations" are valuable, and I prefer them Oil the 
whole to the separate establtshment of purely 
claSSical lind purely sClenulic schools. , 

Our own milItary departmel!t, contains about 
300 boys, each paymg lor tUition about, 20 I. or 
26 I. per year The salafles of masters (one c1asa 
master to about 30 boys, beSides, the supenn­
tendmg masters, and the masters In speelar sub­
jects) amount to about, 4,500 I ,per yeal:. Our 
whole staff number.s 18, and the salarIes are not 
hlgher.than they should be, In fact some are lower 
than I could deSIre, for a school of thiS class. It 
would be easy to reduce the ficale of expense; 
either by, loweflng the class of master, ~r by ,de­
l!reasmg their /lumber In companson wl,th the 
number 01 boys. but either of these plans "rould 
Im!?aIr effiCiency, and I do not ~ee ~ny other 
which could gleatly d,mmlsh cost. ' 

I do not know whether I need trouble tbe Com­
mil tee WIth any fUither remarks, I have thoujrht 
it right to confine myself to that aspect of the. 
subJect which regard9 )Iberal educatIon, and es­
pectally tbe class of boys who go to our" PnblIQ 
Schools," because on this aspect alone have ~ any 
knowledge which gIves me a claim to sped)!;. 

But I beg to add I tbat t shall be most glad ~ 
answer a~y' defiDite questIOns, or tQ sup-ply, any 
other mformatlOn, wnlch may be usefUl to the 
Comnuttee m their Importaot Investlgauon. 

I have,&c 
(stgned) Alfred Barry, D D , 

PrinCipal of Cheltenham College, 
late Fellow ofTrmlty College, Cambridge. 

B. Samuelson, Esq, M.P. • 

TABLE referred to on precedmg page. 

Age of Boys. . Expenmental SCIence 
Subjects • Mathematical SubJe.t .. 

CUSII I. . . - · Average, 17. Geology. Eu.IId 
• (About 16 boya.) Highest, 18. Chemistry •• ArithmetIc. 

Lowest, 16. Heat. - Algebra 
Magnetism. TrlgoDometry. 
GalvanISm. Elementary StatIstICS 
Electnclty. " DynaullCl. 

DurerentIal and Integral 
Calculus 

CLASS II. . . - · Average,16i. Electnelty. Enchd. 
(About ~1 b018.) Highest, 19. Heat. ' ArIthmetIo. 

Loweat, 14. Algebra. 
Tngonometry. 
MenaurB'b.on. . Theory of EquatlOlil • 

CLASS m. (A. 8< B.) . · Average, 18 • VOltOlo me.Inelty. Euchd. 

(About 80 boys.) Highest, 18. Geology. Anthmetlo. 
Lowest, u. Technology. Algebra. 

Pwn Trigonometry. 
MeDJDratlon 

CLA~ III. (C. '" D) . - Average, 18 • Electnolty. Euohd, I IV. VI. 

(.About 80 boys). H.ghest, 18. PneumatIC&. Aflthmetlc. 
Lowest, 18i. Algebra. 

SandhUl8t and " Dlfect" Clasa." Average, 17. Electricity. Vanona, aocordmg to the 

(About 26 boys). H,ghest, 19. naceaBl_ of the 0 .... 

Loweat, 14 • 

• ThOle a1 ..... are not mcluded m the regular greclanon of lohool.work, but contam boy. who need IpOC18l 
tUition, and who work more lIIdm.dua1ly than m othlll' cIassea. 

No:::;;It wlll be observed that 8ubJocll VII often r:~ted In .. anous clauea, from the ne_lty oheYIS!o", 
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LETTER from Mr. Thoma, Blozam, Science Master 0' Cheltenham College, to Dr. Ba:tT!J. 

Dear Dr. Barry, 
TUB followlDg IS a bnef outhoe of the metbod 

of study whlcli 1 bave found, from now some 
• seven years' experience, to succeed <the best In the 

SCience Department of Cheltenham College 
We commence In the lowest diVISion, 3 D, With 

the mtrodu,tory matter of SCIence, such as tbe 
general propertIes of matter, the dJfference be­
tween studylDg a body cllemlcaIly and phYSIcally. 
Then we proceed to elementary pneumatics, wblcb 
iDcludes a chemIcal conSideration of tbe alt. 

We Dext pass m 3 c dlVlslOn to an elementary 
consideration of Btattcal electnclty; ID 3 D, tbe 
subject of geology, aud its bearmgs upon other 
branches of knowledge IS consIdered. In a A di­
VISIon, voltaic electnclty forms the subject. 

We DOW pass to 2 D, In which the subject of 
heat UI mlDutely treated, and In 2 A, inatlOnal and 
voltaiC electriCIty SImIlarly considered. 

In 1 D, our atteDtlon IS devoted to the study of 
the Don-metalhc elements and their chIef com­
pounds. 1 A, practical chemistry, where eacb 
pupil IS taught to detect the more common metals 
and aCIds, worklDg for hImself at 1st practical 
table, BWrltten paper (of two hours) upon various 
parts of chemistry, chemical physICS, has to be 
answered by each pupil of thiS dm810n every, 

week; these answers are corrected in red ink, and 
the whole made matter of dl.cusslon once Ill. each 
week, wheo the papers are returned, 80 that every 
pupIl has hiS errors pOinted out to him. 

From the above sketch It will be .~en that our 
aIm 18 to Impart the elementary conSideration of 
the variOUS branches of sCIence frOID dlY. 8 c to 
a A; lU 2.6. and B, to \l:lve the advanced work of 
chemical phYSICS, and ID 1 A and D, to complete 
the course of study 10 chemistry. 

A pupIl haVIng passed through these varion. 
d,VISIOOS WIll be in a lit atate to go up to the 
several competlttve esJt'mIDaUons. 

We have found a ahort course or elementary 
technology of great use; sueb as manufacture of 
paper, IrOU, &c., Illustrated by specImens and 
experiments, wher~ pOSSible. In con<lll&IOO, all 
lectures are experlmeJ,ltal; VIva voce ellammatlon8 
are held UDon the @ubJect uf the prevIous lecture 
always; notes carefully taken, and all pupils 10-

vlted to attend after hours, should tbey Wish aoy 
speCial explanation. 

1 shall be happy to furDish any information not 
contained ID the above. 

I am, &.c. 
(SIgned) Tkonuu Blozo1ll. 
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Appenduli. No. 22. 

PAPER handed m by Mr. Fteld. 

LIST of some ABTICl.JiS made in1,Brrmzngham and the Rudware Dmnct wluch are 
largely Replaced m COlIIIIltlll Marketa of the World by the ProductionS of other 
Countnes. 

Tins LISt might be unmensely extended by further mvestIgation, wluch the Shortness of 
tune has not permItted 

.. 
A.rtlcl.., or <lias. of Arboles. 

Carpenters' Tools : 

All HammQni> ... 
Pl,yers 
Bmce .... 
Compasses • • 
Band and bench VlOes 

t:b.iIt .. , 

Country whos. Produols • 
are believed to have Repfaoed those of thIS 

# Blsmet, iDl wholsJor m pan.. 

Oftrght .rescription, where the cost is btor~ 1 . 
In labour than m matenal. • • 

AD halter ohlllns Bnd bow tiel, and luoli. 1 Germany. 
hlte 0 

France. 

Wood-bandied spades and shovell, all artIols of' } 
very large consumption • • • • Unlted Statal ezport them to all our COlonlC" 

lIoes' 

For cotton and other pul'll~ an.lU't!o1e }Unlted Slates lIompeto with u~ {o, u..b. own 
of largo oonsumpuon. • • • use, and to 80me utent for upon. 

Az .. -

Fo~ relhng mOl, &Q... an art.tole oi ~arge' }UDJtecl States supplY' oUl' 0010111881 and the world 
oonsumpuon • • • • ., Wlth thO' best article.! 

Corpenters' broad ues· ... ... "}I _ 
Corpenters' and coopers' adze. • • 0 • 

CIIQPAnri ~,,'VIII'lQAA1Iorta _ ~ •• Germany and the United Stete .. 
Shoemakere lwrI.uuIlII tIJIcl toQI.a • o. 

M"Wiets. 

For outtl.ng augar oanll, 1111 I,IIIp~t' 
arl101. Beheved to he no .. GirmanI' 

Noul .. 

CUt 

Wrought • • _. 
Pomt de Pane (Wire nuIa) 
BOrll JUuIa • 

Pumpa. 

otVal'l9Q'~ • 

Agncultural Implements: 

Umted Stat.,.ullQl'& _ Soutt" Amene .. and our 
colom_ 

., Bell{lum • 
French and BelgIan l&rgely supersede Engli.h' 
Beautdiilly made bI macluneJ7 10 the Umted 

- Statea. 

•• 1 ~I ezpoJte.d.. b:¥-1l'mted.Stldes. 
- {Nate.-A..a Amenaan. POID!t.JiloU,g water 

for the Abylllm&D azpeohlloD.] 

Ploughs, cotton gma, onItifttore, b'bblmg: 
-hlnOll; oorn ClNlh\ll'li clllU ... ; noel 
holl .... mo~hIf'nPa ;' 

~an1I1rtlolsr.illUlar til th_ -. uported bI 
, Umte4 States til OCIIIIJIIon markets. 

0.72. aQ 

App Nt .-



App. No II. 

480 "'I'PEN:DIX TO 'REPORT 1'1I.0llr '1'E1E 

ArQc]es, or ClaM of Amelea. 
COUDtry whose Produotl 

are baheTed 10 haTe Rep!eced th088 of tb .. 
DlBlnot, 111 whole or 111 part. 

Sewmg maclune. • 

Lamps< 

~ Umted Stateo. 

For us. WIth petroleum. now an artIcle of 
very large coDsumpbon - - • 

Lamps for the table· 

TID Ware. 

}

Th& l1mted Stat&e Petroleum lampi .upplant 
the 'EogilBb 10 IndJa and ChlDa. 

French even Imported to England. 

TID'd spoons, \,ooks' ladl .... aod vanoul }F-n .. 
euhnary ameles, of line manu&ctore • __ 
and lilUsh 

Locks! 
Door looks, chest locka -
Drew look., c>upboard locks 

10 great v,mety. 

- }UlUted Statea, France, ~d Germany. 

Door !etches, 10 great vanety • 

Curry combs 

Traps I 
Rat, beaver, and fox 

Umted States export to Canada. 

U mled Statea and Franos. 

U Dlted States export to Canada., 

Gimlets and augurs (twlBted).. • {UDIted Stataa export to Canada,. and probabl1 
elsewhere. 

Bra.sfoundry (osat)· 
As hlngss, bras. hooks, ani castON (m 

great vanety) • .". • }ThSB8 arbclea, In great vanety, 8l'e now ex ... 
Door buttons. • • • Ienslv.11 "ported from Frenos and Ger-
Sash fasten"..., and a great vanety of othet many-

ameles • - • 

Brassfoundry (stamped) 
As eurtam pm., and bands, cornIces, illt 

bead1Og, and a great vanety of other 
brassfoundry 

Needles. 

}
nsse artfolea, In great TlIr1OI1, are bOW ex­

tIlDSlvely exported from Germany and Fran ... 

An 8I'tlcle of large consumptIOD {
Mostly GermaDY (Rhelll8h PruSSl8), even 1Dl-

• ported to England. 

FISh hcoks • 

GDDS. 
A great vanety of sportlDg guns, artloles 

of !erge eODSompla0u, formerly entIrely 
from Blrmmgbam, f'" • 

Breechloachng muskets and molver l'IBtcls 

Bebeved Germany. 

}
N oW exported largely from LIege, BelgIum, 

and EtIenne, Fraace. 

'U mted States. 

Watches and clocks {

SWItzerland and Franc. IDlPort mlo England, 
Umted States, and France. 

• Nou.-Watcbes made m Umted Stales Ill-
changeable, by machmery. 

Iron ;. -. BeIgluDl. 

Glass: 
For wmdows, an amele of large consump· } lan' t.m.. 

taon, 8pectacle aDd all oliber glaM ' • BeigJum I\!lPP ts 01P'8 m pur own 00 

Table glaes • 

Swords 

Jewellery: 

. 

Gold, gilt, and laney steel, in 'rery great 
wnety 

Small Steel ~: 
As beg and pu- eIaspe. • • • 
Steel buttons, cb8lDB, key rings, lind olh ... 

Jilstenmgs, and meny otbera m great 
V8l'lel1 

Believed to be Belgium, ad l"ranes. 

-PrDl818 and Belgllull. 

FlIIllCO aDd Germany. These arUclea are ev .. 
unported mtc England. . .. 
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Country whose Products 
Art>cl ... or Class ot A.rt>cles. are belIeved to han Replaced those of IIns 

DlStrlot, m whole or m parI. 

Leather bags, Wltll clasps, parses, and COurier }Ausma, Franco, and RUSSIa Wo boheve aboul-'alI 
bags, &. .. these artlclos sold m England are lIIIported. 

Bnttons. 

Mothor o'Pearl 
Horn -
Poroelliln (formerly Mmton's, ot Stoke) -

Stool buttons (formerly Bolton & Watts) -
Florentine or lastIng boat bnttons - -

Steel pens • 
Penholders • -. 
Bras •• oaIos Bnd weights 

Cntlery 

VIenna, 'mported to England 
France " " " 
France enbrely luperseded EnglISh, and Imported 

to England largely. 
France. 
Germany. 

Fran ... 

In gr •• t va,:,ety; 8018S01'8, hght edge tool.. }Germany. 
such as o~els, &c - - - -

PIDS for p,ano Itnn~. and other smaUlitbngo 
for p,anos - - - - __ 

S,) ver wire for bmdlDg the hars, s!rms. of 
p18nol, &0. 

Iron gas tubIDg • 
Elastic belts, w,th metal fasten,ngs 

:Braes ohe.ndelte1'8 and gas littmga _ 
H""" ... baokl .. , and furniture -

German all.er .pOODS, forks, &c _ 
Look. I beat trunk, door, and eahmet Iooka 
Umhrella furwtare 
Horn .ombs 
Pearl and tortollOBhell artlol .. 
Iron w,re 
Iron and brass hoob and .y.' 
Bronzed arl1el.. - - -
Hollowares, enamelled -

Opl1oal InatrymentB -
Mathematmal1D8trnmenll 

Japanned wares -
BIll and 8t1rrnps - - • 
Coach sprIDgs and tuletre.. • 

Germany. 
Germany 

- } Frenoe and Prass ... 

France, Austna, and Pm ...... 
Pmss,a and France. 
Franoe and PrU881ll. 

.. PruSSIa. 
Franoe and A nsln .. 
Prus81B and Belglum. 
Pru881a and Franoe. 
Prus81a and Frence. 
France III1d ProS81B. 

- }F1'IUIoe. Austria, and Ba_ 

Germany aad France. 
Belg1um Bnd Fren ... 
France. 

Electro·plated wares (onstomers prpfemng } 
Frenoh goods) _ - • - France. 

Gas littmgs - • 
W.'ghm, meahlnes 
Plumbers brass foundry 
Table glase ware • -
Door looks • 

UwtedStateL 

'. 

.. .. .. .. .. .. .. .. 
H •• bIDes for domeBtlo purposes, as SBUSage } 

mach1Uee, caffee mills, and washmg. machme. .. .. 
N uta and bolm 
Penkwvee and 8OlISOrs • • • 
Stamped brass ware (oertIwl kmde) 

.. 
» .. 

.. .. .. 
Amenoan " Notlon .... aa buckets, clothes pegs, } 

washmg, and. Bl!'!"oullural maohines _ • It .. 

0.72. 
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ALPHABEl'lCAL and CLASSIFIE:Q, LIST of the PRINCIPAL HEADINGS In the followmg bDBX. 

Wlth the Pages at whIch the slime will respectively be found. 

Ag. oj C/illdren (Sment!ftc I1I8/l'IIclton) 
Elementary Edueatltm ,­
Half-t,me System 

Agru,,,ltur. 

Arhzam -
c"mpulsory Educatwn 
Elementary Ed"cahon 
Employment W'Cluldren 
For .. !!,n Competlbon 
Foremen and Managers 
France 
Half tIme SyE/em 
Lectures -
MechanICs' InstItUte •• 
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Payment on Results -
Scotland -
Worlang Classes 
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3 
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- 24 
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6 Q .... hon oj Increased Aid from G_' 

menl - 6 
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[N B -In thIS Index the Fogures followlDg the Name. ot the WItnesses refer to the Questlons 10 

the EVldenoe, those followlDg .A:pl' to the pages 10 the A.ppendlx; and the Numerals 
followmg Rep to the pages In the Report] 

A 

.ABBOTT, THE REV EDWIN ABBOTT, 1If..4 (Analy .. s of hiS EVlden~e )-1& 
Pnnclpal of the City of London School, was educated there, and afterwards took honours 
at Cambridge, 3473-3480--MalD object of the school to prepare pupils of the middle 
class for commercial PUrsUits, 3481-3485--NuDlber of boys m the primary school, 
the middle scbool, and tbe highest school, respedlvely, the total number bemg about 
650, 34830 3486-3491--The fees ale 91 a year, exclusive of books and drawmg, 
3492,3493- Pracbce as to the teacbmg of drawlDg, If so leqUlred by the pupIls' 
parents, 3'194-3503 

St.ff of twelve class masters and eleven extra masters, ahout one-fourth of whom have 
taken Ulll verslty degrees, 3504-3508-lnfOl matlon relative to the revenue 01 the school 
as derived, respectIvely, from fees and endowments, the bUlldmg whICh co.t over 20,0001 
being' rent free, 3509-3523 3601-3b06--l\'eces,,ty of mcreasmg the fees fr"m 31 to 
41 a head, but for the endowment and rent-free bUlldmgs, 3521-J523 37°6-3708-­
Statement of the sdlanes of the prmclpal masters, madequate payment of the a.Slstant 
masters, 3524-3526 3596, 3597 

InformatIon m connecbon wIth the mstructlOn given in SCience, mOle especially In 
chemistry, benefit derived by very young boys a. well as hy the mOle advanced students, 
3527-3541 S611-361!l 3628-3638 3667,3b68-Success achieved by sludents of the 
school III the exammatlOns m sCIence at South Kenslnllton, 3542-3548 3573-3680-­
lnstanc .. of successful careers of siudents who have been proficient 10 SCience, 3548-
3551 3631 3643-3648--8Iatement reln\lve to the IDstructlon m mathemattcs, and the 
course pursued In the teachmg of arltbmetlc, suggestIon hereon, 3552 -3556 3619-3623 
3687-3690--Requlfement 01 an entrance exammatlon, there helUg also frequent exami­
natIOns subsequentI), 3557-3560 3566-3571. 

EAtess of apphcatlOns for admiSSion as ,ompared with the accommodatIOn available, 
3561-3565 3568--0uthne of the general course of study m the primary, middle, and 
upper schools, 357~-3583--Informatlon relabve to the mstructlOn, fees, &.c , In a large 
school kept by witness's father, possessmg some endowments, 3584-3590--lncreased 
cost of the upper part of the City of London School, though the fees are the same 
throughout, approval of a certalO modification of the fees for the upper school, 3591. 
3594,3595.3624-3627. 

Difficulty as to the Buccesful estabh.bment In large Lowns of schools like the Cltv 
of I.ondon School, unless there be some endowment to start with; reference more esp';:' 
claUy to the que.llon of the tt>lichers' emoluments, 3592-3600, 3706-3710--Strong 
llkmg for chemiStry and sCientific mstructlon by a cerlam proporbon of the b"ys under 
witness, questlou of IDcreased faCilitIes of sCientific study In the ca.qe of these, 36t3 
36-i9-3657--Importance ofbeglDmng with chemistry ID tbe teachmg of SCIence, 1614-
36I!!--Approval oflDstrucbon m Euchd bemg supplementet:\ by lessons ID geometrical 
drawmg, 36111-3623. 

Management of the City of London School by a colllllllttee selecteti by the Common 
Council, 3658, 3659--Estabhshmeut of the school for the sons of CitIZens, It hemg 
now open 10 all apphcants, subject to a pleference for freemen, 366o-3664--Modlfica­
tlon of the curnculum from time to bme by the head master, 3665, 3666.3684-3686--

4311-1. A Advantage 
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Report, 1868-contanued. 

.AMott, Tlte Rev Edt:JIn Abbott, M. A (AnalysIs of Ills EVldence)--conttnued. 
Advantage If pohtlcal econdlny could be mcluded 10 lbe cUrriculum, 3669-3672-­
InstructIon gIven 10 book-keepmg, doubt as to the benefit thereby, 3681-'3683. 

LImIted exlent to whIch unv more lIme could de devoled to sCIence teaehIDlI 10 the 
middle or upper ~chool. S687-36<)3--AdvantAge of .Jhe po-tponement of the atudy of 
the classIC» to a later perIod than IS uoual 10 ot hel 8cnool8, 369~-36q9--Con8Ideratl"n 
of the course of mstructlon deslrahle lor boys up to sIxteen yeats of age, and from SIX­
teell to eIghteen years of age, approval 01 specIal tcchmcal schools for boys above the 
age of sIxteen, 3700-3705 

Age of Ck.ldren (SCletiti/iC Inslructlon) Advantage of sCIence teachers dlVldmg theIr 
students 1010 two clos-es wIlh refelence to age. and teachlJlg lbem aepardtely, DonneU!J 
69o-692--0bstacle 10 sCleutlfic teaelllng 111 elemenlary school. on accou"t of tbe early 
agp at'whICh the !(reat mass of th~ chIldren leave, referenle hereun to the 0pelatwn of 
the standards of exammatton, L.ngen 699-719 744-747--Doubt al to the eXl'e(heocy 
of requlnng boys to atteno eit'lllentarv -chool. up to the age of SIXteen, ID "rd~r to compete 
for scholalshlps m sClence,.b 784-788--Uuduly early a~e at whIch the chlldTPn 01 the 
mIddle classes m Blrmmgham leave school, Chonce 6640-6647--Conclu8108 that the 
elements of SCIence mdY be taugbt at a much earber .1ge than 18 generally supposed, Bucl­
mll8/er 8273 

Statement by tbe Commutee tbat unles. regul.r attendance of clnldren at school for a 
suffiCIent perIod can be obtamed, httle can be done 1h the way of their sCIentIfic Inslruc-
tlon, l(ep VIII. • 

See also Riemonta.ry EducatIon Half-lime Systt11l 

.Agncultural Dlstru:/a (England). ConclUSIon of the CommIttee that tbe agrIcultural d,s­
trIcts of E"{llalJd have not rec.lv~d a suffiCIent proportIon of tbe Stste "rants for 
sCIentific educatIon. and .ife entItled to such a mod,ficatIon of the pubhc grants as WIll 
affol d them mcreased aId, supplementary to tbe funds wlllch they mlly raIse in theIr own 
localItIes for the purposE' of I'romotmg sCIentIfic Illstructl"n, Rep. IR 

.A!JfUulture Very httle done at South Kensl11!(ton for tbe sCIence of a!!rlculture, Colli 
946-948-- Instruction gIVen at Edmburgh lJ nlverslty 10 agnculture, Play fair 1\60-
1162--Importance ofa large IDcrease offaClitlles throufl;hout the country for scIentIfic 
teaclvne; 10 agnculture, all Ilb3-1166-Vaned tnstructlonm sCience given m tbe agn­
cultural departments at Carlsrube and oth.r foreIgn schools, dIplomas beme: gIVen; 
cllcumstanre of agrICultural dIplomas bemg also gIven m l>cotland, JmAIII 2464-2466. 
2471~2481--Importarce of sCIentIfic tralDlDg In the case of farmers and landowners, 
Clifton 2793-2795 

EVIdence on the sullJeel of agnculturallectures lJl the DubllD College of SCIence, the 
professor haVing lIut one ~tudent 10 attendance, qu.stlon as to the exr.edlenl y of the 
tr msfer of thIS professorship Ifom the Royal Dubltn SocIety (0 the Col ege of SCIence, 
&r R. Kane 2920-2930 2933. 2948, 2949. 2953-2961--Detalls rclatlve to the con­
stitutIon and optl'atJOn of Ihe agnculturalschoul. under the National Board ID Ireland; 
usefulne.s of Ibe agrJ<ultnral knowledge tbus Imparted, .b. 2931-~940. 2952 2962~967 

LimIted attendance at the .. lass of agrIculturE.' m EdlnbUlgh UDlver&lty; behef never­
theless th.lt SClellce IS appreCIated by the Scotch agricultUriSts, Marada", 7560-7565-­
Deuht as to lbe expedlellcy of a .. haIr of allrlculture In tbe P' oposed Lentral college, 
DOt/nelly 7916, 7917--PleJudICP of the farmers whlcb prevented the ouoce •• of II plan 
of LOId Harrowby for tbe prolOotlon of agrIcultural schol Is m StaffordshIre, Buckma&tlll' 
8265, 8266--QuestJon conSIdered as to lbe advantage respectl'dy of a good U\IlJdle­
dass educatIOn, and of educatIOn ID agricultural cbellllstry 10 the case of farmers, ib 
8266-8269 

Aitken, Will,am C (AnalYSIS of IllS EVIdence )-Is dlfPctor of lbe metal w()rks depart­
ment of Messrs Hardman & 'Co., of Blrmmgham, and 18 one of Ihe cOllnclI of the 
MIdland Insulute, 6264-6268--Statement as to lbe almost total absence of BClcnllfic 
knowledge ID the artisan. and forempn ot Blrmmgham, and also to a large extent In the 
manufacturers, 6269-6278. 6289 6325 6334- Expmence of wltn.ss ID connectIon 
WIth the Pa"s Exhlb,tlcns of 1849,1855, and 1867, and WIth the .tate of SCIentific 
knu"ledge of artIsans In France, &c., In d .. ferent yeaZ'8; conclUSIon as to Ihe greater 
advance made on the contInent than In lb,s country, 627!J-6287· 6335-0a49. 

In-porlance of SCIentIfic educatJon of arUEans fl;enerally, as well a. of those who become 
foremen, 6288-6294-- 0plDlon that the Bun))ngbam anlsans and manufacturers ar'! 
heLPmmg abve to Ibe Importance of SCIence t.-a(hIDg, 6295, 6296-Sev,ral {,eJillll!" at 
BlrD.ulgham for 6ClenlJfil_ Instruction m addItIon to : hose vHered by ,he MIdland 1".11lute, 
1l297-6.l01-- SuggestIons lor exto-nd'ng the us.fllln_ 01 the M,dl,nd Illsutllte, and 

_ for making It a cent ... 1 scbool of I\("lence tea.bIDg, G"vemment grants heJO~ made for 
the purpose, 6302-6314 
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A,/ken, Will,am C (AnalysIs of bls EVlden,ce )-contznued 
HIgh posItion of Messrs. Hardman &. Co, as me<TUleval metal workers Rnd glass 

painters, their siaff' belllg trameri to the work, and some of them recelvmg large pay, 
6315-6324--G,eat want ofprlillary educallon of the ""rklng classes In BurnIngham, 
&:c., witness In fact IS fa,ourable to compulsory attendance at pnmary scbools, 6326-
6334 6373-6375--Equal destre m BlrmlllghaJD as 1U Scotland for Improved educatIOn, 
6350- 6353 

Expediency of factiltIes bemg provided at Blrmm~bam for the sctence tedchlOg of tbe 
artIsan class at very moderate fee., 6354-6362----Conc!uslon as to the propnety of a 
free SCientific branth 10 Kmg Edward's Grammar School, 6363-6365--Suggested 
teachlDi!: of certam elements of sCIence 10 primal V schools, 6366-6371--Supply of 
certl6cated te4chers thr ... ugh the MIdland Institute for certam schools In BtrJDln"bam, 
6376, 6377--Representatlon by work1Og men lD 1853, 10 favour of the teachlDg of 
sClene e In the lijStltUte, 6377 

Alflal. Trade Great want of well tlamed chemlbts 10 the alkah tlade of the Mancbester 
dlstnct, Roscoe 5509. 5511-5515 

.IImencan Macl .. neru and Manufactures Sec Umted States 

Antkrsonzan UJi/fJerszty (Glasgow). R;terence to the Andersoman Umversltyat Glasgow 
as supplytng a system of lectures on SCIence to artisans, Macadam 7491-- DetaIls ID 
connechon wIth the Andel -onlan IlIstlLute, the arrangements as to sCIentIfic lectures by 
emment prolessor .. , the system of fees, &:t , conclusion as to the very heneficlal effect of 
the IDstructlOn as reg-drds tbe artisan classes, Ma!ler 7649-7668 7673-7675. 7689-
7694.7706-7709 7714-7719--lncreasmg extent to wInch the mstltute is becoming 
connected With the SCIence and Art Department. lb. 7679 

ExceJlent operatIOn of tbe UnIverSIty adverted to by the CommIttee, Rtp. IV. 

AndretJJs, Dr COlI'mun'canon from Dr 'Andrews, VIce-presIdent of Queen's College, 
Belfast, relatIve to suence and art mstruct",n In Ireland, and the further faclhtles reqUired, 
mor .. espeCially at Belfast, fOl' sCIentIfic educatIOn, Szr C Lanyon 6937, 69&8 

Angell, John (AnalysIs of hIS EVIdence )-Is maSler of the Manchester Methamcs' Instt­
tnte; has had consldeluble experience In regard to sCience teaehmg, 5308-531 n 5312 
--Sundry partIculars relative to the Instltule, the character of the sCientific teachmg, 
and the number. dass 10 hfe, and fees of the students, excellent r61<ul1o ptoduced, 5311 
et seq --Oh$tacles to satl<factOlY sClelttlfic teachmg, 11\ the ease of boys at.elldmg 
evenmg dasses III sCIence at Manchestel, 5329-5340 5350-5354. 5369-6375-- DeCided 
falllllg off In the mental traInIng of boys In Govelnmcllt schools SInce the adoptlou of the 
ReVised Code, 5352-5356 -

ConclUSIon as to students taught ID a good day school bemg qUIte capable of pa.smg 
an. eXatnlDatloos "hlch students 10 evelllng classes at Owens' College could pass, 5357-
536~--Oplnlon that sCIentIfic lDstructlon should pe primary, and that ltterary mstruc.-
1101) .hould be based upon It, prnctl(.e of wlLness in Impartmg elementary sCIence ad­
verted to hereon, 5364-5368. 5387-5392--Declded objectIon to lectures as a means of 
teachmg sCIence 10 the workmg cla;8eo, 5373 

Probablhty of a much larger attendance of pupIls at the school of Ihe mechamC8' insb­
tute m Manchester, but for socJaI objection by palents; low amount of the fees adverted 
to heleoo, 5376-5386--AdvHnlageofconnectmg SClonce with ordmary education gene­
rally, It bemg deSIrable also to have 'petlal SClelttl:lic ~n't1tutlons, 5387-5392--Excep­
bons taken to the rules of the SCience and Art Department as to grants for apparatus for 
localmstltutlons, Chamblllla.n 6153-6159 622g-6241 

Applied SCience. Vanou. colleges and mslttutlons at whIch apphed SCience may be 
taught, Pla!lfa.r 1028 1051, 1052. 

See also the Heading. §t!R81'ally throughout the Inti; ... 

Anthmet.c. Room for much Improvement lD the teachmg of anthmet.c ID schools generally, 
LIngen 796-801. 803, 804 

.Art Scbools. Teudeocy onder the system of payment 10 art schools for the teachel'8 to 
promote the lUstructlon of the ullddle class ratber than of Ibe arllsan class, thIS does not 
apply to sCIence schools, Cole 349-351.--~ •• also DraWing Teache,. • 

.ARX1SJ.NS. PnoClpie of actIOn of Ihe SCIence and Art Department to make p~hJic' 
payments on behalf almoat exclp,lve1y of the mdustrtai classes, that IS, of artisans, Cole 
4-8. 266-1171. 1177-1199--Broad IIlterprelatlOn placed upon the term "lIldustnal 
classes," abo 9-13--Advanced age of many 01 the arbsans In SClellce classes, Doa"!% 
582-584--V pry htUe lOstructlon m sCIence being given to flrtlsans, IITe.specu.elyof tbe 
schools ID (.onnectlOn WIth South KenslDgton, lselJn 1352-1357--ln the case of artI­
sans, the IDstruction should be chIefly iu elementary mechaniCS and elementary chemiStry, 
Clifton 16.3. 
43~- -I ... 2 DeCided 
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!RTlS.A N s--conhnued 
DecIded supenorltv of Englrsh over fmelgn :ullsans, save as legards educatIon, MUll­

della 4571.4581.4634.4682 4792--Statement as to the very uneducated character of 
tbe art,.an e1as,es, and of fmemen, at Nottmgham, and 10 the MIdland Countlea gene­
rally, lb. 4577-4579 4601-4603 4691-4693 4717, 4718. 4762-4764-Conclu81un 
thaI, In pOint ot educatron, EnglIsh workmen are superior to tbe workmen of Francl' and 
Bel!(lum, K.tson 4915-4918. 4941 5006-5011-Superlonty of English meeban/cA to 
forell(D mechaniCs. lb. 4942, 4943 4993--Increased demand among artl~an$ far SClellce 
instruction, Lawlon 5301--1nslance of the IDlportance of propel lacIIltles for tbe 
sCientific instruction of artisans, Rooe •• 5546-5549 -- Advantage of the system of 
promotloll In wltnt.is estabhsbm.nt, and of the lDcentlve to sCientific cul/ule, Platt 5838. 
6842• 

Doubt, as to any great pactlcal advantage to artisans generally, If possessetl of sCientific 
knowledge, Romney b079-6080--Importance of sCientIfic educatlon'of arusans gene­
rally, as well a&ol those who become foremen,A.lktn 6288-6294--Expedlency of faClh­
ties for the sCIentific instruction of the m.nufactulm~ classes lit the cheapest pOSSIble 
rate, Wnght 6904. 

See also Compulsory EducalIolI. Elementary Education. 
Children. Foretgn CompetItiOn. Foremtn and Mallogl!l's. 
1'1III! System. Lectures MechanICS' Inst.tutes MIddle 
Payment on Results Scotland. Workmg Clollel. 

Employment of 
France. Half-

and Vppf:1' Classe •• 

A.h.well, Henry, and TIIoma.. ISflQC Borkm (AnalYSIS of their EVidence )-(MI. Ashwell) 
Js a bleachel at Nottmgham, 4796--(1'4r BtrklR) Is a lace manufacturer, nnd I. 
member of tbe Nottml(ham Chamber of Commelce, 4797, 4798--(Mr. A,hweZl.) 
Statement us to the great want of SCientific knowledge In the fOlemeD and maDa~ers of 
bleaching works at Nottmgham, much to the lDJury of the trade, 48ol-4818--Neces­
Slty, In the fi,st place, of Improvement III tile prrmary education of the \\orkpeople, rn 
order that tbey may avail tbemselves of SCIentIfic mstruchon, 4819-4825 4860-4862. 

(MI Blrhin) D~tad. relatIVe to tbe lace trade of CalaiS, and the growmg competi­
tion With tbe Nottrngham trade, several advautal(es of CalaIS over Nottmgbam In the 
matter, 4826-4837 4846-4869- 4864-4874. 4884-4896--ExplanatIOD 88 to thp large 
use of Engbsh machmery 10 the CalaiS lace trade, 4828-4837 4846-4852. 4872-­
-Importance of facilities at NottIngham for mstructroll ID mechamcal draWing Rnd In 

mechaDlcs, suggested prOVISIOn of sDcb faell,lIes at the school of art, 4838-4845. 4880-
4883 

(Mr Ashwell.) Much bptter wages of some of wItness's workmen If they had received 
primary and sCientIfic educatIOn, 4860-48S3 48j8, 4879--( Mr. Bzrkzn ) Employment 
of Eeveral French deSIgners 10 tbe NottlOgham la,e works, 4884-4886. 4893-48f19-­
Want of cheoucal education ID the men employed as SIlk d yer~ and stamel., 4900. 

Attendance at School. Improvement If the SCIence and Art Department extended to 
sCIence schools the system of payment on attendance Jomtly With results, Clapham 70 4<>-
7044 

ConclUSion of the CommIttee that unless reO'ular attendance of chIldren at scbool for 
a suffiCIent penod can be obtamed, httle ca~ be done ID the way of Iheir sClenb6c 
lD.trucl1on, Rep. VIii, 

B 

Bam, Wilham (AnalYSIS of hIS EVidence )--ls a manufaclnrer of IroD artIcles at Edrn­
burgb was onl(ll1a11yan arllson and a student of the Watt Institution, or EdlDbnrgh 

• Schlloi of Arts, 7825, 7826--Tesbmony to the benefiCIal e/feet of the Watt Institution 
10 wilness's cape; I(reat value of Its operation as regards the artisan class generally', 
7827-7849 7853-785!),,-Suggesbon thaI the Watt InstrtutlOn be enlarged. and that it 
be endowed by Govel nment as a meaDI of IDcreaslng Its usefulness and Importance, 71!5<>-
785'1 

Barry, Re". Alfred, D D Letter from Dr. Barrv, prlDelpal of Cheltenham CoU .. ge, con­
talDlDg; explanatIOns 8S to the openllJo»s of th~ college ill the matter of SCientific educa­
tlOl1, and offerIng suggestions on tbe subject generally, App. 476, 477' 

Batter-lea College Very slDJllar conrse of mstrnctron at the Battersea CoJlege and at St. 
Mark's, Cromwell 3996-4000. 

Belfast.. Statement by Dr • .Andrews, Vi~presldeDt of Queen's College, Belfast, as to the 
want of a techO/cal s, houl at Belfast, and as to tbe best mode of et\tabhsbmg such scbool, 
S,r C. LQ7Iy.n 6938 

BeTgzum. 
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Report, 1868-contlnued. 
----------------------------------------

.B,lg,um Supenorlty of BelgIUm to France a, a manufacturing country, though BelgIans 
find It to thm advantage to come to -England (01 their maclullery, Platt 5774-5776 

See also Iron ]flunufactur. 

BIrAm, Thomas Isaac. See Ashwell, Henry, {rc 

BIRMINGHA 11. 

1 L~cnl Feeling and ActIO" '" the matter oj Sc,mt!fic Instruchon 
2. Bn mangham and Mzdland Instltute 
3 Kang Edward's Grammar School 
4 Queen' 8 College. 
I; If' a7lt of .ncreased Faclltttes for SCientific nlstruchon 
6 Question oj.llcreased Aid from Goverllment 
7. <Questzon oj a l.ocal College oj Selel/ce 
8. F~el,ng on tile Questzon oj all Educahon Rate. 
9. ForeIgn Competlt.on unth the Manufacturers oj Blrm.ngham 

Local Feelmg and ActlOJ4 ,n the multer oj Sczentiflc InstructIOn. 

Comment upon the lIttle support ~"lVen at BIrmmgham to mechaDlcs' msbtutes, as well 
as upon the little de'lre eVlOced for sLientlfic kuonledge; thiS refers chiefly to former 
years, Carpenter 207~-2076 2111-2119 2132-2138 

Statement as to the liberal acllon of the people of Blrmmgham ID the matter of pduca­
lIOn, and of SCIence and art IIlstrucbon. Chamberla.n 61g8-6201--0P1D101I that the 
Blrmlllgham arlisans and manufacturers are becommg alive to I he Importance of sCience 
teachIDg, Althen 629;, 62Q6--Equal deSire In Bummgham, as ID Scotland, for lIup,oved 
edncatlOn,.b b350-6353 • 

Very bmlted demand among orbsans In BJrlnmgham for sClent.fic educallon, H,blu! 
6508-6533--Benefits antICIpated frum the BirmIngham SOCIety 01 ArlJ<an-, a. regarth 
instruction In SClellce, ,b 6509-6S14--St_ltemept as to the MIdland IDstltute at B .. -
mm)l,ham Dot bemg largely taken advantage of, nor l,berdl!. SupP(lIted, by the manufac­
turers or tbelr employes, Chance 6638, 6639 6642, 6643. 6648-6652-Growm~ feehng 
In Ihe town as to the neces.,tvof mcrea.ed faclhtIes of sClentlfi" mstructlon; apathy 
on the sUllJect unlll recently, Wr'ght 6857-6859 6866-6869. 6927 

ImpreSSion as to Bumme;ham bemg behmdhand In deSIre for SCIence mstructlon, 
Frankland 8151-8159--Comment ul,on the slIght extent to whIch Blrmmgham has 
avaIled IIself of the aid of the SCience and Art De;>al tment, Buckmaster 822j, 8228 

2. Bzrm.n"ham and M.dland Inshtut •• 

Mam object of the establIshment of the Blrmmgham and MIdland InstItute to pro­
mote sCIentIfic knllwledge, "speCIally among the Industrial c1dsse", Chamberla.n 6118, 
611 g--Increasm!!= number of students III the sCIence claShes of the IIls11tute, COllclu­
Slon as to the good results produced, th 612o-6125--Statement of the amount derived 
from fees m the several cla.ses as compared WIth the lOSt, there bemg a defiCIency of 3821. 
OUI of a total 01 700 I a yellr; part,culars hereon relatIve to the receIpts Irom sllbsCIlP­
tInns, .b. 6126-6136--Increasmg support g,ven to the instItutIOn by manufaclurer .. , .b. 
6136-6141• 

Very httle aid receIved from the SCience and Art Department m the way of payment 
on results or of Queen's pnzes, ChamberlaIR 6142-6147-Suggebtlons that Govern­
ment might aId the mqtltute by makmg payment on results to tile CO'11mlttee as well as 
to the teachers, ib. 6148-615~ --Comment upon the very limIted aId obtamable by the 
IDstltute unoer the rule of Ihe SCience and Art Department as to grants for apparatus, th. 
6153-6159 6~1g-6241--Representa~lon as to the gleat need of the IOstllute fur a"d,­
tlOnnl accommodation, hom n,oool. 10 15,000/- being reqUIred for the pUlpose,.b 
6186, 6187--Local expendIture of about ~1I,ooo 1. upon the tn.tltute, so that Govelll­
ment may well cunmbute towards the further bwldmgs requlled,.b 6188-6195. 

Dlmcullles 01 a claSSIfication of fees m tbe IDstltute, so a9 to dlOuugulsh between 
artIsans and other students, Chamberla,n 6102, 6~03 6224--Instructlon given not 
ollly to larl(e numbers In receIpt of wages, but to ruany small manufactlllels, lb. b204. 
~209, 61110--0bstacle to day classes ID the 108tltute, exception on Saturday, ab. 
6225-6~\l8 6242-6~5b--Dlfbculues m the \\ay of a large attendance of lJIlddle-c1ass 
students durlDg tbe day, th. 6242-6256. 

SUI'I"Y of celtlfi"ated teachers through Ihe Midland Institute for certaIn schools ,n 
BlrmlDgllaul, AltA.,. 6376, 6377--Representabon by workmg mell 111 1853 In I,,'our 
of the teachmg 01 sCience III the IDslltute, 16 637d--Extellt of sCIentIfic lD.tructlon 
gIVen at the Midland IDotltUte and. at tbe Propfletary School, Wrlgllt 6!174-6d83. 
b9115-
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BIRMINGHAM 

Report, 1 868-COnhllved 

BIRMINGH..4M-contlnued. 

3. King EdtDard'. Grammat" School 

ExpEdIency of Blrmmgham applyJDg" a portIon j)f the large funds of its grammar 
school to sCIentIfic educallon, Colf 900-902--ApprovlIl of the endowments of KIDg 
Edwald's School bplllg made more useful JD the way of sCIentific mstrucflon, Chamber­
laan 6212-6219--Concluslon as to the propnety of a free sCIentific hranch 111 King 
Edward's Grammar School, AItken 6363-6365--Approval of a portIon of KIDg 
Edward's School beJDg devoted to IDstruetlon ID SCIence, Bragg li44&-

QuestIon conmdered as to an alteratIon of the system of JDstruot,on at Kmg Edward's 
Sohool at BIrmingham, obJecbllD to any large mtroductlon of natural SCIence, ChanC8 
6655-6658 6662-66i1--Approval of lDoreas6d fees bern~ charged at the 8chool, ,b. 
6672, 6673--Approval ollRcreased faclhtres of sClentdic instruction In Ihe upper class of 
Kmg Edward's School, L1o!la 6834. 6835 

Very Inadequate attentJUR paId to sClentlfio Instroctlon at the grammar school, 
Wnght 6866--Approval of Kmg Edward's FoundatIon contrrbntmg t@ the estabhsb­
ment of a sCIence college 10 Brrmmgham, ,6 6908--Advantage of R SClenc\! branch in 
the upper part of the scbool, tb. 6909-6912. 

4. Queen' B College. 
Very hmlted operation of Queen's College, BltmlDgbam, as regards science teaching, 

ChamberlaIn 6205-6208. 

5. Want of t1l.CrefJ8ed Fat:llllles for St:lenttjic InltrZlctum • 
Statement as to tbe almost total absence of scIentific knowledge ID the artuan8 and 

foremen of Blrmmgham, and also to a large extent 1Q the manufacturer&, .4athl!7l 626g-
6278. 6289 6325-1l334--Tbe trade of Blrmmghnm must suffer If 1111 artIsan a connnue 
uneducated whIlst otber Ildtlons are educatIng tbelr artIsans, w 6288--Several faclh­
ties for sCientific mstruchon In addltron to those offered by the MIdland InstItute, .1I 
629i-6301--Expedlency of f .. clbtles bemg prOVided for tbe scIPnce teachmg of tbe 

, artisan dass at very moderate fees, ,b. 6354-b36'l. 
Soggestlons as to the mcreasetl faclhtle. deSIrable at Blr1nm~bam for the sCIentific 

mstl ultlon of the artls111 class, madequacy of Ihp machlnerv of the MIdland IUBblute 
for the purpose, HIbbs 6515 et seq --importance of sCIentific museums In Blrallng­
ham, eSl'eclally If each tlade had Its own museum, ,h. 6538, 65590 6547-6552.--Great 
dIsadvantage of the sub·dlVlslOn of labour at Birmingham, artisans not havmglroper 
opportumtles for becoming conversant WIth the prmclplea of tbell trade; IOcrease nced, 
th .. elort, for better sClentrfic kuowledge,.6 6547-6564 6571-6575. 

ConsIderation of the faclhtles deSirable for enabhng the clllidreo of the mIddle classes 
III Blrmmgham, to complete thelreducatlon In SCIence, Chance 664"-6673--Very defecllVe 
educat/"o of fOlernen,'managers, and manufacturers at BlrmlOgbam tn tbematter of SCIence, 
Llo!la 680i-6811--Great want of means of sCIentIfic instruction, ab. 6812. 

CalculatIon that tbere are more than 6,000 estabhsbmentsor workshops In Bltmlllgham, 
10 nearly all ofwluch Oletalls worked, the artl~an8 frequently becomIng small mUlers. 
Wnght b851-6854--ExceptJOnal Instauces of Improvement 111 the method of worltlog. 
owmg very much to the want of sclentrfic educatIon 10 the foreIDeu aDd a.bsalls, ,6. 
6855-6859 

6 Quesnon oftncreas.d Aulfrom Gouemmen' 

Very iUnlted amonnt of Government aid towards scIence teaching 10 the town, 
Chamberlazn 6201--Argument as to the expedIency of Government Rfl8 •• lIInC8 Ib tbe 
SCIentIfic t.achmg of tbe artIsan classes gene.rally m BlrmlDgham, loss of trade and 
natlOnallbJury otberWlse, Bragg 641 ~ et ,ego 

7 Quesllon of II Local College of &unce • 
SuggestIons for extendIng the u.efulness of the Mldlaud InstItute, and for making It a 

central blboul of sCIence teachIng. Govemme~t grants beJDg made for the purpose, AItken 
6302-1l31<j--Expected large attenddnee 01 stud"nts from surrouodmg dlStncta at a 
college of 8Cleoc", If establrsbed at BirmIngham, Wnght 6930, 69'31. 69'34, 6935-­
Great benefit antICIpated from a eentral collfge at BirmIngham for tbe dlStncb around, 
ver) good attendance expected, Fuld 6932-6935 

CuncluSlon as to a new < ollege of sCIence not bemg required at BirmIngham for the 
present, FrtmAland 8147-8160 

8 Feelang Oil the QuestlOll of tJR Etiseatwn R~ 
Strong feelmg among workmen in BlrmiDghaul. ill favour of free educatloo, and of !Ill 

educatIOnal rote, HJJb. 6594-1>596. 
D. Ftwel{/fO 
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Report, J868-contmued. 

BIRMINGH.AM-Contmued 
9 Forezgn Compel,tzon wtth the Manufacturers of Blrm,ngham 

L18t of artIcles made in Blrmmgham, &:'e, whIch are largel1 replaced m the common 
roalkets of the world by the productions of Germany, France, the UOIted States, &:'c, 
.ApP. 479-481 

See also Forezgll Competition Glass Ma:mifacture Jewellery Manvjacture 
Na1lUfactureJ and Manufactu,rers Payment on RellUlts, I Umted States 

Bleachzng. Statement as to the greet want "f sCientIfic knowledge 111 the foremen and 
managers of bleachmg works at Nottmgham, much to the InJlIry of the trade, Ashwell 
4801-4818--Importance attached by Dr Andrews, of Queen's Col/ege, Belfast, to 
Increa~ed sClenlJiic educatIon wuh reference to bleachlDg processes In the nOlth of Ire­
land, S,r C. Lanyon 6938. 

Blozkam, TJlOmatJ See Cheltenham College 

Botany UecommendatlOn by a commltr.e of Ihe BrItIsh Assocl8hon, that sClentlfi9~nstrnc­
hon m public schools should begm IU botaoy, and that phYSICS be the next subject, 
Donnelly 44o--Su!!:gestion that botany may advantageously be taught In many 
elemenl1lfY schools, Carpenter 2047 2066-2068 2156, 2157 

Bradford Great Impetus gwen til the worsted manllfactur~ of Bladford by the use of 
cotton In combm"tlon wIth wool, Rzpl"l/ 4032--Furthel IIDpetus 10 the tlade of tbe 
d,stroct bv the IDanuf"cture of fdncy goods, ,b 4032, 4033--System at Bradford of 
adapting French deSIgns, It beong useless to attempt to produce new desll!:ns, or even to 
orlgmate new colours, on account of the fashIOn bemg, as a rule, set 10 Paros, .6 4033-
4036 4115, 4116. 4133-4152 4205-4206 4234-4242---0bJectlOn untIl recendy at 
Bradford, to any connectIon wIth Govemment m the matler ot sCIence and drt schools, 
.6 4074 4084. 4123 

Prospect of success of the school of arts latelye,tabhshed, R'pley 4074 4210-4216 
--LImIted amount of sCIence teachmg at the Br.ldford Mechamcs' Instltute,.b 4074-
4077--1nfolloatloll relauve to the steps bemg taken for e,bbllslllng a day $cbool of 
BClellee, aId hopea for from GoveromPllt •• 6 4083-4095 4158-4182--Absence of any 
museum or exhIbItion of patterns at Bradlord, ,b. 4124-4128 

Extremely rapId progress of Bladford lutherto, R.pley 4153-4157-- ConsIderatIOn 
of the chalacter and ext< nt of the French alld German competltlou m the woollen maou­
facture. abIlity of Bradford to hold Its own for the present, ,6 4157.4158 4182 4186-
4209 4226-4~42'4266-4279 

Bragg, John (AnalysIs of h,s EVIdence )-Is a roanufa~turer of gold JeweIlelY 111 

Blrmmgham, 6378-638o-Large empbyment 10 Blrmmg-ham lD the manufacture 01 
Jewellery, the wage. IU tbe trade bemg good, 6381-6383. 6458--Statement as to the 
~re"t want of a knowledge of sCIence In those engagE'd 10 the trade, and as to the serious 
IUJllry and loss through the absence of such kilO" \eelge, 6.384-6396 6455--Sup"rlor 
class of men In wltneos's manu/dctory, several of them havlDg receIved IDstructlon at the 
MIdland Institute, 6395-6399 

Want of a specIal professor at BUIDmgham for glvmg constant scIentIfic instructIon 
to the pel sons engaged In the manufaclure of Jewellery, claIm to Government aId 
ID the mutter, 6400-64°7. 6426-6436 ()456-6477---AppJOval of compulsQry 
attendance at prImary school" and of elementary teadung ID SCIence, 6408-6411-­
Algument 8S to the expedlencv of GoveromeO! ass'stance 10 Ihe SClentJlic teach",!!: of the 
artisan clas.es generally m BIfUlmgham, loss of tlade and natIonal IDJury OtherwIse, 
6412 et "9 

Great want of Impro ..... ment of secondllry educabon ID the d,rection of sCIence tencbmg, 
6438-6444--Approv.1 of Il portIon 01 Kmg Edward's School at Blrmmgham bemg 
devotte!. to mstru, tlon ID SCIence, 6445--SuggestlOns HS to the specIal sClenc .. mstruc­
tlon lequlTed fUI dlffereot trade. IU Bumlngham, 6'446-6452--lncreasmg competltu," 
~~ foreIgn Jewellery WIth Blrullngham Jewellery, more e.peclaJly m neutral markets, 6465-
.... 73 

Rrass Foundr.es (B""",ngham) Great want of sCIentIfic l..nowledgc 10 the al bsans m the 
brass foundry Ir ,de of Birmingham, ",litken 6271 6325. -

BnatallUm,"g School. Suspens'on of a former n1l111ng sch"ol at Bnstol; It. temporsly 
OI'eraIIOO bemg, however, better than If It had nol be.n E'stabh.hE'd at all, DOllnellyl.i55-
661--rlnlormatlon rel.ttye to the IUlDlOg school at Bnstol, dIfficulty, through the want 
of some extraneous 811/ or employment tor Ihe IDaster, Coom6er 3880-3884 • 

Stat~ment submltt· d by"M1 Coumber explnnatory of the scheme or IDstructlon on the 
mlDlIlg sehool, .APP.446 

Bns/ol Trade Sdool. Larl!;e .. al1lIDgs Of the teacher at the Bristol trade school, the school 
!(enarnlly being a mnst effiCIent one, Cf)le 55, .,6. 59. 6o--Partlculars relaLve to the 
operatIon of the school at B,lstol, and the causes whIch have rendered It 80 effiCIent, that 
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Rellort, 1868 -contInued 

BrIstol Trade School-contlOued. 
It may be looked upon as a model school, Cole 144-165 17~, 173--Very successful 
result of the expenm~nt at Brrstol In regard to the trade schoul, .b. 892. 907 937 

Cucumstances under wblch a former natIOnal scboollit Brl.lol was converted mlo the 
present trade scbool, Moseley 3715--Partl(.ulars as to the con'btutlon, management, 
and operatIon of tbe school, tbe Dumber and class of pupils, tb. system of sClent.lll.c 
iDstructton, and Its excellent results, ib 3715-3735. 3757-3759 37t12, 37t13--Tbe suc­
cess of Ihe school IS cblefly oWIng 10 Its bemg a duy school,.b 3758, 3759. 

Sundry 1>artJcular< relatIve to the Bristol trade scbool, the numb.r and elllSS of pupils, 
the fees, and other means of support, and the system of mstrucllon, Coomber 3421-3948 
--Statement sllowmg that but for extraneous a\(1 the school would not be sdf-support-
109, W. 3835-3836. 3921-3934--System of enabling subscribers to nomlnale boys, tbe 
amount of the subscnpllon betng set off agamst the school feel. tbese bemg al. a year, .6 
3841, aR42--Importance of faelittles at the Bnstol.chool, In le!lard t .. the use of lools, 
tb 3870, 3871 --Atleudance of ahout 140 students at the evelllng ".clencp classes at 
the Bnstol trade school, Deally a.1l of whom are 0/ the artisan cia •• , Coomber 3942-3948 
--Excellent effect of witness's teachIng In quahfymg persoruJ for chemIcal appointments 
at Bristol, ,6 3949-3953--Advanta€{e 01 takmg Ihe BrJ-tol scbool a. a model In 
foundtng a sCience or trade sthool at Blrmmgham and SImilar towns, ,6 3954-a959-
Very varIed and satlslactory mstructlon IU sCIence In the Bristol school, Buckma.ter 8242. 
8246 

Buckmaster, JOh71 Charlts. (AnalYSIS of hIS EVldence.)-Is tbe orgamsmg: mllster of the 
SCience and Art Depaltment: explainS Ihe duties of the office, 8185-8187 - CODllldera 
It very IDlportant that more atlentlOn be paId to Ihe teaelllng power of sCience instructors, 
8188. 8195-- ~ugge!'tlons as to the means of pro, Idmg for the acquIsitIon of tIllS power, 
alld for ustmg Its possession, 8188-8203 

Statement show 109 the want of tncreased facilities of pClsollal commuOlcahon between 
WltDe •• and IDcalltles deSirous of promotlOg stJentific InstructIon, tbere be 109 at pres.nt 
much mlsapprebenSlon as to the SNence aId afforded by the department, t!!ZO~-8!Z20-­
Payment Df witness by the locdittles for each m.etmg attended, he not bemg a salaried 
officer; obstacle on tb,s score to hIS spendlOg BuffiCient tIme In the localItIes for pnrpose. 
of explanatIon and orgamsallon, 8106-8215--FalT opelllne; 10 rural dIstrICts for instruc-
tion In natural science, 8220. -

Particulars relative to the steps taken ID vanous parts of ElIgland r..r promotmg instruc­
tIOn m SCIence, the fallur~ experienced lU variOUS IDS lances, and the success achlevpd In 
otbers Ihrough the aelton of the SCIence and Art Department and Ihe explanatIOns of 
WItness, 8221 et seq 

Question conSIdered as to the advantnge respecttvely of a good nnddle class education 
and of educatIOn 111 agncultural cbemlslry, In tbe case of larmers, 8266-8269-Great 
faUmg off' In Ihe SCientIfic teacbmg In tr.mlUg schools, 8270-8272--Concluslon tbat 
the elements of sCIence may be taught at a much earlier age than IS generally supposed, 
8273--Advantage If SCIence were comprised m lhe teach.ng at many IOt.noedlate 
schools. and at such colleges as tbose 01 Framhngham, Crawley, DulwlCh, &C, 8!Z74, 
8!Z75 

W,tness hands In a n.emonal, dated lU 1856, and Ilgtled by 5,000 workmen, lUI 

showmg the lUtel est eVlDced by the masses in tbe questIon of sCientific mSlructlon 8276 

BuUd&ng Grants (ScwlCe Schools). Consldpratloll of Ihe rule by wlucb SCIence scbools do 
not receIve any bUlldmg grallts, whereas sucb grants are made m the case of art schools, 
Col. 156-170-- Further explanatJl,D on the subject 01 butldmg graDts to SCience schools, 
grants not bemg refused so long as tbere IS sODle teadung mart, ab. 366-376 

Explanation as to the conditions under wlllch If bas been recently submitted to tbe 
Tleasury by the Education Departmpnt, to give bUlldmg grant. to the SCleh~e schools, 
Dunnelly" 06-409. 673-678--Encouragement to be gtven to sClen('e schools by the 
proposed 'buddmg grant, Cole 90S. 

Sanc!Jon by the Treasury of the proposed bulldmg grant to sCIence schools, Donnelly 
6608, 6609--ExplanalJolI m connection wltll the mlDute recently passed by the Educa­
tion Board, upon the subject of butldlDg granta for schools of scIence; and the condl!JoB 
of such grants, ,b 7892-7897 

MlDute of the Committee of CounCIl dated 24th Apfl11868, showmg tbe tenos on wblcb 
Jt IS plOposed to make bUlldmg grants for SCIence scbools, .A.pp. 4450 

c. 
Calico Prl1llzng T1'oth. Great magnitude of tbe calico prmtmg and dyemg trade of 

Lancashire, Rumney 5f,07-6!1I 5--Improved ,state of educatIon of tbe arlIBanS, foremen, 
and ma.ters In tbe callco prlDtlng trade, as compared WIth their state In former ,ears, W 
5916-5942--The foremen ID the caliCO prlDtmg trade are a very Intelhgent MSS, rh. 
5929--Detalls rellittve to the "'rench pnnt trade. and lIs extent and character as com-

pared. 
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Caz'co Pnnlzng 7',acie-<:ontmued 
pared wltb tbe Enghsh traae, gleat superlollty of this countly 10 botb respects, Rumney 
5943-5Q74 6003--Absen .. e of any presslOg want of more sCientdic knowledge In the 
foremen and managers m the Labeo pnllt10g trade, If) 6065-6071. 

Cambrulge Umverszty Statement by Mr LlvelOg as to the faCIlities afforded by the 
Umverslty ID conneebon .. tb sCientific ~ducatlon, App 475 

See also Uni,,"a.t,e. 
Caruruhe (Badell) InfOlmation relall"e to the plan of instructIon at the scbool at 

Carlsruhe, wblch IS supported almo$t entudy by the State of the Grand Duchy of Bauen; 
large PlOpOlt,on of tbe studellts not bplongmg to the Duchy, Jenk,n 2375-2380. 2479-
24t11 2513--VPfy supenor cunroe ~t instruction III the laboratories, ,b 20380. 

Carpenter, Dr W B. (AnalySIS of Ins EVIdence ~Is Regll,trar of the UDlversltj of 
London, and 18 flce-Presldent of the Royal SocIety, 2002, 2003--Necesslty ofprepara­
bon m a great variety of subJPcts m which the elemenls of sCience enter, m order to pass 
the matriculation e"aOl1OatlOn of the unlverslty, 2004-2006~ -ReqUIrement at ,Present 
of a sound elementary knowled!(e of Latm Rnd Greek; opmlon that Flench and German 
should he alternatives for tbe I ,tter. 2007-20 II--lllustration of the stnngent character 
oftbe malnculatlou elammatlon, 2012-2015 

Statement as to the sever"l school~ which bave sent up students to tbe umverstty, 
there bemg also a large lIumber trom Owens' College, Manchester, and several from the 
Jermyn-stleet InstItutIOn, 201fi-20'.l5--Sclentlfic proficwnr, lequrred for the degree 
of ductur 01 SCience 10 lhe uDlverslty, those who go 10 to! thIs degree chiefly devoltog 
themselves to teachmg, 2026 202M, 2030--Behef that many who take tbe degree of 
.bachelor 01 SCIence alterwalds become manufacturers, 2027--SClentlfic programme 
reqUired for the degree of bachelor, tbls was framed very much With reference to the 
Lourse of study 10 Jermyn-street, 2028. 

Expldnatlon as to profic!ell~ y not belOg reqUired at the London U DIversity ID the 
tecnllol. gy of any of the S~lellces. 2031-20037-Satrsfactol y mstructloD now given In 

elem.nt ary sCIence at a cUllslderable num ber ot schools, owmg to the ma,trlcula\lon examl­
natlun, of the uOlverslty, 2038, 2039 2100, 2101. 2158-2160--Very effiCient techmcal 
Instruction at the ZUllch Polytechlllc School, slmdar lOsututlOns belOg much wanted on 
tbls country, 2040-2044. 'l07l-2074 2083-'2087. 

ConclUSion a. to the /I,ent advantage of teachmg elementary srlence 10 tbe schools 
both 01 the middle cla •• es and of the working classes. suggestIOns on thiS subject, 
2045-2050 20fi5-g070 2102-2107 2150-2157 2171!-2197---,htatement as to the 
mfel "" state of euocat,un of many students who present them,elves for medical e"aml­
natl{ln~, exp.dl~nLY of the Medical CounCil ralslDg the" standard of requirement, 
2061-20/)5 - Comment upon (he httle support gIven, at BII nJlngham tl) mechaOl"~' 
institutes, as "ell as upon th~ little de'"e eVlDced for sClenllfic knowledge, thiS refers 
chIefly to former years, 2074-2076 2111-2119 2132-2138 

Expediency of local effort bemg encouraged by Government aid ID the establishment 
of colleges of .Clenee, 2077-2082 2197-2199--1ncr~asmg succes. of Owens' College, 
!l078, 2079--IIIdstrutton In the case 01 Glas!l;ow U mverslty of the advantage of 
Government contflbutlou In aid of local effort, 2079, 2080. 

Larger dlRlrJhutlOn of SCIentific kno", ledge on the Continent than In Engl'-lid, 208,}-
1l085--Gro\vlng desITe m thiS country fur SCientific knowledge. 2087-2089--In 
atance.ol sono 01 artIsans comlOg up for matflculatlon at tbe London UDiverslty, 2092-
1I094--Total of about 500 matTlculated students yearly, the mlDlmum age belDg SiX­
teen, Bcd Ihe average age abouL el!\hteen, 2096-2098--Stalement as to the Import­
ance of mcludmg pbyslology ID the SCientIfic cnurse, more espeCIally as regards mlDlng 
lind maoufacturlllg distriCts, 2I05-l!llo-Fadure of the Manchester New College 
adverted to ID coun~xlon WIth tbe succe.s of Ow ells' Colleg., 2120-2122. 

Explanation relative to the number of degrees of b~chelm of arts conferred yearly m 
the University uf Londo,,; hIgh standard reqUired, so that effiCient preparatIOn Ih esse'l­
tlal, 2123-2 I 30--Importllllce (If properly tralDed ,clenllfic tellchers, tbe JerOlyn-:!treet 
Insututlon bemg excellently adapled fot supplymg thIS wallt, 2131 2201-2204-­
Excellent stste of preparatIOn ot students, or certified schoolmasters, who come to Ihe 
London UDlveralty trom Scotland, sllbsequent ca,reers of these studellt. adverted to, 
2139-2146--Low fees m Edmburgh UDlverslty as compared ",tb tbe UniversIty of 
l'ondon,sI47-21 49 

Statement In defence of the present matrtculatton rllummatlon of the UOIvenoty as 
regards the rejection of men who fall In anyone subject, such as Greek, though profi­
CIent In all others, lu61-2174--Concluslon as to the expe,hency of re-modelllDg tbe 
wbole system of school endowments In Englaod, and \If devotmg a portIOn of the lund. 
to sClenhfic ms!ruclJon, ~n77-!1l80. 2200, 2201--Suggestlons as to tb~ sClen~ilic 
COul'Se deSirable In the case of secondary.or mIddle-class schools, 2179-2t96--Import­
ance of more flllly utlhsms tbe adml'table slaff attached to Ib~ Jermyn .... treet Institution 
In the ttalnUlg of tea~hers ID SCience, 9201, 2202. 

432-L B Carz-Ud 
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Carpenter.' So.wtg. Advantage of faclht,es In tbe shape ofntght cla.ses (or the scumllfie 
lfachlllg of portJoDB-of the ar'lsan class; Instance 10 the Cdse of the carpenters' ")clt'ty, 
Jeri"'" !i443-!1445 2644-2651 •• 

Central College oj SCience Enhanced cost of a central college of sCience If the professors 
be atlached to It exclusively, Cunningham 3298, 3299 

Wllness delIvers 10, and ,!lIves Bund,y explanatIOns upon, a memoraudum by Mr. Cole, 
on combmmg the Royal School IIf MlDes, the Royal College of Chemlstrv, Bnd the 
Royal School of Nanl Architecture mto a Metropolitan College of Smenr';, Donnelly 
7860 7883-789J 7898-7917--Statement of the Vlews of the Committee of ('oDncd 
on tire "'Iue8tloo of It central eol'lege of scIence, draft mmute prepared by the Board 
adverted to hereon, ,~ 7861-7871 7885-7891--Grounds for concludmg th.t the pro­
posed central cullege ,,"ould be appreciated III London and throughout tbe lOUDlry. 
although the mmmg IOterest bas .howu but a very l,mlled appreCIation of the Jermyn. 
street Instltutwn • • b. 7910-7916. < 

Exp1nnatJon of the vie .... of the Education Department relatIve to the constItution 
and mOde of ope"ltlon of a central univerSIty for SCientific mstructlO1'l, LtWd R. Mtmlagu 
7932-7963--lt was contemplated by the Education Deparrment that the central m.'" 
tutlon should be a unIversity rather than a college, Ib 7944 

Approval of ~ fllblon IOta one central institution ot the School of Naval Architecture, 
l!he Boya! Ctlllege of ChemIstry, and the School of Mmes, R W!ley 7967-7911 1983-
7!)8?---Condltl0Jl1 under wn...:h an extensIon of Goyemment support may fairly be 
gtveJJ to tin Jermyn-street Institution, or 10 a centr .. l college of SCience, wltbont glflng 
IIlBe to well-founded Jealousy on tlte part of other IOsututlons havmg endowments, III 
7976-7982--lmpot'!ant adva,,~& antIcIpated from a fuSIon of the sCIentific InI.tlm-
1Ion8 In the metropobs, Fronk/and 814~ -

Conclusion of tbe CommIttee that a more mllmate ronnection between the Va\lOU8 
Q0vernmeot mst,tutlOllS for SCientific mstructlOn In London would mcreaore the effiCiency 
-of each of those mstltutlons, and tl>at tbe constItutIOn Rnd mana~.ment of those IDS!ltU­
uonll' and theIr future relatloos to. ""ell other requIre further mvestlg.lhon, Rep. IX 

See also Jermyn-street I'1I$ututwn 

CllQ,mberlalJ1, John Henry (AnalYSIS of hIS EVIdence }-Is an arcintect at "Blnnmgham 
and IS honorary secrel8ry of the BlrmlD!!:ham and Midland Institute, 6113-6117-­
MaID object o( thee.tabhshment of the mstrtnte to promote SCIentIfic knowledge, espeCially 
among the IOliuEitrtal classes, 6118, 6119--IncreaslDg number of students m tbe 
acren!.e classes of the mobtote, conclUSIOn &II to trle good resnlts produced, 6120-61~6 
Stat~monl of the amount dertved /Tom tees In the several classes, as compareli WIth the 
e0&f, there be\D~ a deficienLY of 382 l, out of a total cost 01 7001 a year, particulars 
bere,," rel",bveto the receipts from subscrtptlons, 6a6-6I 36--Increaslllg support given 
to tbe InstitutIon by manufacturers, 61S6-b141 --Very lIttle aid received from the 
Sell!".,e and' An Department m the w''Y of paynlent on results 01' of' Qoeen'A prizes, 
ti142-6i4,]-SuggesldOn that G ... ernmeot might aId the Inetlfnte by maklog p,tyment 
on Jesuits t() the commu&ee as _II as too the teachers, 6148-6152--Commeot upuntlie 
very limited aid obtamable by the JDsutute under the rules of the Serence and Ar~ Depart­
ment 8S to grant!! for apparatus, 6153-6169- 6229-6241 

Statement liS ta the hardship upoo the Institute, and the IDJIJry generally onder the 
rtJe .. of the department,.llIDltlDg payment 0" results to the cmse of artISans, 6160, 616,. 
6178-6185. 6209. f.ifno. 6~61-6263--Insl.nce of. young man, seventeen years of age, 
who IS sun 0f a prtnter, and IS excluded from rec('lVlnlf a med,,1 through hl8 father 
bClng liable 10. the mcome tax, 6160-6168 6178.-( CaptatJl D01Iflellg.) Explanatory 
state.nent m defence of tlte Buies ano practIce of tbe department as to pa} menl III respeet 
of artIsans, and as to tbe gmot ofmed~ 6.69'-6177 • 

(Mr ChumlJerfa .... ) Represen~ron as to the great need of the lDJ'tltute for addlbonal 
accomm.-dal.00, from 12,0001 to 15,000/ bemg reqllJred for the purpose, 6186, 6187 
--Local expendIture of about 28,000 I upon the institute, so that Government may: 
well eontnbute- towerds the further !turldlngs reqUired, 6188-6195--Liberal actlon of 
the people of BirmIngham In the matter ot educatton and of SClCnce and art Instrurllnn, 
6198-6201 --V~ limited amount of Government aId towards science teachlOg ID the 
town, 620~ 

DIfficulties of a classificatIOn of fees In the msttlute, so as to dlstmgOlsb between 
artJsans and other students, 6202, 6!l03- 6!l24-Instrnctlon glveo by the IDslltute not ooly 
to larlle numbers III recetpt of wages, but to many small manufdclure,s, 6204- 6209, 
6slO-Very hmrted operatll>D of Queen's C"lIeee, Blt'811ngham, ... regards science 
tetchmg, 620/Mi'l08-- Importance of Improved SCIence teachmg m secoudary schoof&, 
as well as of more adnncedmdustnal feachmg for adults, 6211 6112o-& .. 23--Approval 
of the. odowmenta of Kong Edwanf. School at BlTmmgham .oo.ng made more ufl('ful ,n 
tbe WB) of sClenttfic mstruct~on, 6212-6219-

Obstacle 
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Chamberlam, John Henry (AnalysIs of hIs EVIdence )-eonttnued. 
Obstade to dav classes m the MIdland IlIstlto.te, exeept.lOIl 1I11 Saturd"f, (;;225-6228. 

6242-6256--DlflkuItles in the way of a larg.e attendance of mIddle class students at 
the In.tltute durmg the day, 6242-6256--Very useful effect of penny lectures at the 
mstl\ute In mducmg attend.mre at the sdence classes, 6257-6z60 

ChallC<, James (AnalYSIS of hIs EVIdence \-Is a glass aod 'Chemical manufacturer near 
'B,Ymmghllm, employs aboul!. 2,5°0 workpeople, .6611-6(;i14-~ I .. a graduate ..t the 
Umverslty nf Cambridge, haVIng been sf"I'enth wrangler, and was prev'lonely for two years 
at London Umvelslty, finck +> .. sClent,fic knowledge 1Oef}' valuable III hiS manufacture, 
6615-6621 6702-6707--Sufficlent sClentliic educatIon possess6d by the managers and 
foremen lD the several nepattments of ",tReSS'S busmess, 6622, 6b23. 6637 6690~ 
Employmt'nt of some foreIgners by ".tne •• , douht bowe~er as to foreIgn wm-kmen havmg 
more bc,entltic knowledge thnn Enghsh workmen, 6624-6627 67011-6711. 

SultgestlOns as to the elementary IRstl'llCtlOn 10 BOletlCe deSIrable for thework.ng classes 
m prImary schools, 66'28-6636 6645. 67u-67'4-Int.:aductlOn by wItness af Ilome 
teachong In (.heml~try, l!tc.,lnto schools attached to hIS works, 6628-6b3't-1nfportance 
of foremen ,,,,d mana~els of work. havmg speCIal faCIlItieS for !lI,,-her filClentofie .netroc­
tIOl", 6tl36-6640--Slalelllf'nt as to the Ml<lIan.l InslJtutr at BirmIngham not bemg 
larg.1y take.. advantage of, nor hberallv supported by the manufdcturers or ,theIr 
employes, 6638, 6639 6642, b643. 6648-6652. 

ExpedIency of schools of t;Clence for the benefit of maOl1f.ctUl'Bh1 beon~ 'Prov!d~d ,bv 
the manufacturers rather tban by Gnverllment, 6641-6645. 6689 -- Unduly .. ally age 
at whIch the childrell of the mIddle classes 10 Birmingham leave school, 6645-6641-­
ConSIderatIon of the faclhtles desnabJe fo~ enabhng the chIldren of the nuddle classes III 
Blfmmgham to complete tbelr educatIOn 111 SCience, 6648-6673 -Que.tlOn conSIdered 
as to au alteratton of the system ofmstrncbon at Kmg Edward's School at BIrmlllgham, 
obJect.lo't 10 allY large mtroductlon of oatllral sCIence, tlb55-6658. 6662-b6V1--Appr<lva1 
<of mcrea9<'d lees bemg char~ed at the school, 6672, 6673-

Great Importance attached to manufacturers bemg blgbly aud thoroughly educated, 
6674-6688 6702-6707--Excellent OppOl tUDltles of foremtoll and managers for self­
mstrucbOD III SCIentific knowledge, 6690-6693--C,rcumstance of Government RId being 
l1eLelved by wItness's schools m respeLt of SClellce teachmg, though on prmclple be would 
not obJect to the WIthdrawal of such aid altogether, 6694-6701--Faclhty III workmen 
b.commg foremen Iftbey have bad a sound elementary education, 67111 6714 • 

Cheltenham College Statement relatIve to the education of a son of wltne$S at Chtltenham 
College, Rnd Ihe benefiCial effeLt of the SClentlnc knowledge there RcqUired, R'pley 4048-
40511 406\l-40~7 4117-41211 

Lett ... from the Rev I\1r Southwood, of Cheltenham College, as to the mstrucllOn 
given III tile mtllta,y and CIVIl depRltment oftbe college, Sir C. Lanyo .. 6940. 

Letters from Dr. Barry, prlllclpal of the college, and from Mr. Bloxam, sOlence 
master, explanatory of tbe systeln of sClentwc UlstructIon III the ,ollege, and of Its 
operation, AlP 476-478 

CHI:.M18TRY 

1. Generally 
2. Royal College of Ckemistry 

1 Generally' 
ChemIstry, aa R SCIence, could not be taul!ht 1U prImary schools, bot some elementary 

Ideas could be conveyed on the subject, Ployfuar l\ ,6, 1177--Great want of a general 
concuflence among chemISts as to formula, Percg 1439--Exped,ency of teachl"g 
chemlslry as \\ell 8S metallurgy, WIth rega,d to Its praCtice, tb 1536, 1537--Sugges­
tlon8 as to elementary teachmg In cl!emlstry til seeondary scbools, M&ller 3406, 3407 
--Importance of begmmn~ Wl.h chemldtr) 1O the tedcblng of SCIence, Abbott Sb14-3618 
--Va.ymg att<:ndan~e and pro~ress ot tbe students under witness In ebemlstry, Jar-
man, 4464-4469--Great losse. among bleat-bers, dyelS, anel. fimshers, from the want 
of mtelhgent men as chennsts, lJIufllieita 4689 

Grounl!e for tbe conclu"on that the eXlbtIbg tnslltutlons 10 London and 10 the pro­
vmces, for IDstrucLlon 1O cht'mlstry, are qUIte BuffiClent to meet the present demands of 
students, Frankland 8079-8091. II 125. 8126. 81 47-8160--G, eat '10 portance of special 
sCience tralDIng of perso"s lIkely to become managua or propl'letors of chemI..u works, 
th. 1J11I6-81Si--Very hltle progress \0 tl1l8 country as regards ohemlcal inventIons, 
foretgllers hllrng made more advance 1O tillS respect, 16 ~11lR-8131l1 8166,8167-­
Appro\al of cbegllst., as part 01 the course in vlllDmg 8chools for elementary'Iilll8ters, 
Burhmaster 8~7~ 

List of schools havlDg day clasaes in SCIence, and shOWIng the number of students in 
OrgalllC chemIStry and III 1D0rgaUlc chemistry, App. 43b;sl!. 

43,-1. B ii 2. Royal 
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CBEMISTRY-connnued. 
2. Royal Coll.ge 'If Choml8lry • 

ConnectIon between tbe College of Chemistry in Oxford-street and the School of 
Mmes, the former bemg the laboratory of the Illtll'r, Reek. 1195, J 196 

ExJ;llanatJon of the course of IDstrucbon of the students at the Royal College of 
ChemIstry ID Oxford-street, 81\d of the techlUcal education after a certalO I)omt bas beeu 
reacbed In the general courae, Frankland /)034-8031i 8044-8053 -Ad vantage of pupil. 
not cOllllng to tbe college till they are about sixteen years of age, approval, bowever, of 
the teachtng of elementary cbemlstry at a much earher age, .b 8u37-8oH--Pracuce 
as to tbe laboratory IIlstructlon at the College 01 CbemlOtry, these students al.o atLendmg 
tbe lectures; want of IDcreased accommodallon ID tbe hboratory, .b. 8045-8053 8168-
8J7'1--Statement of the destlDatlons of the students, seversl students IOteoded for 
brewers, 16 8049 8106, 8' 07. • 

Parllwlars relatIve to the fees charged to dllferent classes of sludenti'for tbe laboratory 
ms~ulltloll aDd for the lectures, Frankland 8054-8064--Sufficlency of a two year.' 
coursli for lralDlng ID chemIstry, lb. 8065-8068--Regulatlolls respe<.tlllg the grant of 
dlplom&s of proficiency, ,h 8069-8076. 

Small number of occasIonal students who attend for very short penods In the labor,,­
tory, Franklal/d 8077, 8078--Questlon of an IOcre8se of the tuforlal stRif under 
Wllness, .b 8102-8104--Good prospect of employment of the student. flOm the 
College of Cbemlstry, ,I,. 81 08-th 12--Very unprepared staLe 10 WhlLh students come 
to the college, .6. 8138-8141 

L,st of studenlS working In the Royal College of Cbemlstry, together wIth Ibelr deso 
tmallons,80 far as could be ascel tallied, App. 473~ 

See also Central College of SCience. Colleges of SCIeIlC. Laboratone,. 

C&rculatz'bn of Work. of Art. Advantage m lendmg out specImens trom the Museum at 
South Kensmgton, Donnelly 512-515--Beneliclal effect of tbe C1rLulatloo of models and 
othel selectIOns from Soutb Kellsmgton, w. 8182, 8183. 

CITY OF LONDON SCHOOL 
Mam object of the school to prepare pllplls "f the mIddle class fo~ commerCIal PU'BUlts, 

Ahbott 3481-S485--Number of boys m the prImary dchool, the mlddl •• chool and the 
blghesliosdlOol respectIvely, the total number bemg about 650, .b 3483. 3486-3491-­
The fees are 9'. a year, exclusIve of books and drawml!, .b. 349'1, 3493-- PraclJce as 
to the teachmg of drswmg, If so reqU1~ed by the puptls' parents, .b. 34(f4-3503--StaW 
of twelve class masters and eleven extra masters, about ooe-fourth of wbom have taken 
umverslty degrees .1> 3504-3508. 

InfolmatlOlI relative to tile revenue of tbe school, as derIved respectIYely from fee. and 
ennowmpnls, tbe buddmg, wlllch cost over 20,000 L, bemg rent free, Abbott !l509-3523. 
360J-3606--Necessltv of ll1cre.lsmg the fet's trom 31 to 41. a head, but Ii •• the endow­
ment and rellt free bUlldmg, w 35'11-3523. 3706-3708--Statelllent of tbe salaries of 
the prmclpal masters, lOadequate payment of tbe as.lstant master., .b. 3524-3526. 'l5g6, 
3597· 

InformHtlon ID COllneetlo 1 WIth the \Dstructlon gtven In SCIence, more e'ppclally In 
cbemlstlY. benefit derIved by very young bovs as well KS by the more advBnLl!d stu­
dents, AbDott 3527-354'. 3611-16,8. 3628-3638 36°7, 3668~Succes. achIeved by 
stud. nts of the scboof, III tbe examlDatlons 10 SCIence at South KensUlgton, tIJ 35~2-
3548 3673-368o--Instances of successful careers of students wbo have been profiG~ent 
ID SCleOLe, ,b 3548-3551. a631. 3643-3648--Statement relative 10 tbe lD.tructJon 10 
mathematiCs. and tbe course pursued 10 tile teachlOg of aTlthmetJc, suggestIons her" .. n, 
W,3552-3556. 3619-3623 3687-369o-Requltement of an entrdnce examlOatlon, there 
bemg also frequent examinatIOns subseqnently, w. 3.557-3560 3566-3571• 

Excess of appbcatJons for adm",sloD, as ('om pared wltb the accommodation avall,ble, 
.AMolt 3561-3505 3b58-0uthne 01 the general course of study III the pnmary, 
middle, dnd upper scbools, lb. 3572-3583 --Increased cost of the upper part of the 

, scbool, though the fees are thjl same th.oughout, approval of a cellaln modIficatIon 
of the fees lor the upper school, .b 3591 3094,3595 3b24-3627--Strong Idung lor 
chemistry and sCIentific mstl nctlOn by a cerl8J1l proporllon of the boys under wItness, 
questIon 01 Increased facllttles of sCientIfic study 111 tbe calle of these, .6. 3613- 3649-
3657. 

Manallemellt of tbe school by a commIttee .elected by tbe Common CounLl1, AMott 
3658, 3"59--Eslabhsbment of tbe school for thL sons of Clllzens, It bemg DOW opel) to 
all applicants, subject to a preference for freemen, w. 3b6o-36b6--MolbhcaIJOD of the 
currulnlum from tIme to lIme hy tbe head master, .b. 3665, 3666. 3684-361l6-~.Ad.an­
tage If pohtlcal econ"my could be meluded JII tbe Lurnculum, w. 3669-367!J-Instruc­
uon gIVen JD buok-keepm~; doubt as to the amonnt of benefit thpreby, II> J68J-368a 
__ LImIted ~xtent to winch any more time could be devoted to sCIence teaching III the 
middle or upper scbool, lb. 3687-3693. 

C,,"1 
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Report, 1868-collt.nued 

c .. "t and 1}lechamcal Eng",e.... III-prepared state oC'the pupIls 10 the offices of r,I~ll' 
engmeers, clever and enterpnslllg pupds havmg, however, OppOI tumtles for quallfy,ng 
themselves lor the professIon, JeT/kIn 2280-2282--Large proport\C)n of those tramed 
for (1VI1 aDd mechaDlcal 'englOeers who snbsequently abandon the professIOn, loavlDg 
lealDed httle or nothlDg,.6 2283-2285--Statement as to pDplls m cIVIl and mecnamcal 
engmeenng m England belOg, on the whole, mOle fit for useful work than pupIls In the 
foreIgn polytechmc s~hools, 2386-2388 2493-2497 

Equal effiCIency of German 8S of Enghsh CIvIl engineers, as legal ds tbe q uahty and 
co.t of the wOlks executed, Jenkin 2389 2391-23Q4 2497--S"perlOntyof Enghsh to 
French engllJeers, on the sLQrp of excellence alld e .. onomy of works, ,b 2389. 2390--­
Great Improvement If pupils were as well p,epnled, In Eng-land, to enter an engmeer's 

• office as they are on the Continent 10 enter the polytechmc schools,.b 2397 244b 2460 
2493 

Slatement m favour of a techmcal course bemg added to theoretIcal IDstructlon ID cIVIl 
and mechaDlctfl engmeermg, JenkIn 2404-2'l09--Suggestlon that a umversltyexamma­
tIon, partly practIcal, should be passed by e"gmeer pupIls, and that on pasijIqj1; such 
exammatlon a dIploma be gIven, lh. 2409-24'11. 2425--PrOpo"tlon that so~.{ of the 
Government engllleerlDg appomtments 10 IndIa be l,mIted to men who had lecelved 
methodlral mstrucbon at such places as the UDlversltIes of Edmburgh 01 London, ,b 
241J-2416 11419,24110 2569 '25i2--Valueless cbaracter of the present competItIve 
exammallon for engmeer appomtlllents 10 IndIa, ,b 2417-2419 

Power of cIVil and mechaDlcal engmeers to secure effiCIent pupIls If tbey would concur 
10 recelvmg those only who had rereR'.d a certaIn amount of traIDmg, obstacle, on 
account of the premIums or fees obtamed, JeJlkzn 2421-2425--0bstacle to tbe pupds 
of CIvil and mechamcal engmeers attendllll\' a course of evemng leclures, ,b 11446-11450 
2556 

See also France. Mechanical Englneer,"g. 

Clapham, Calvert (An.lysls of h,s EVidence }-Is a chelDleal manufacturer at Walker-on­
the-Tynej has been requesled 10 give eVIdence on the palt of the Newcastle Chamber 
of Commerce. and of the LIterary and PhilosophIcal Society of Nellcastle, 6941-6944 
--Estimated attendance of about 10,000 .. hlldren at scbools conllected with large 
works m tbe d,strict from TyQemouth to Newcastle, very htlle SCIentific educatIon at 
these school •• 6943-69511--Parllcnlars relative to the conduct and operabon of the 
Bchools attached to wItness's works at Walker, system of compulsory payment by the 
workmen and by the chIldren, 69,?3-6961, 7061-7072 7080-70911 

Establishment of some sClenre classes ID connection With witness's WOl ks at Walker, 
the teacher bemg remun~rated by the SCJence and Art Department accordmg to the 
results of the exammatlons, ,ery small payments thus receIved, 69611-6982--&eat 
want of mcreased faCIlities for the SCIentific mstructlOn of foremen 10 chemical works, 
lItc , mexpedlency of the wlthholdmg of State aid and Government prizes hom thiS 
class,6967-6972 70311-7044 7061)-7068_ 707J 7100-7'03 -

Grellt want of sCience schools in the Newcastle dIStriCt, 6g81-6991--Steps taken 
by tbe Literary and PhIlosophIcal SocIety at Newcastle as regards sCientIfic lectures, 
and the formatiun of sCIence classes, 6992-6999--Gene.al deSire on the part of 
chemIcal manufacturers for an extension of sCIentIfic ! nstructton, 6999--lnformanon 
relal.lve to the operatIon of the laboratorIes attached to the chemIcal works on the Tyne, 
as regards the pupIls receIved m them, 7000-7031, 

Improvement If the SCle~ce and Art Department extended to sCIence scbools tbe 
system of payment on attendance Jomtly wllh results, 7040-7044-'-Evldence favour­
able to a compulsory rate 10 aId uf sCIentIfic educatton, workmen as well as manufa~­
turers contrlbutmg, difficulty as to the management of rate-supported schools, 7044-
7059- 7068-7070 70i4-7079--ReferenLe to the very defiCIent !Dstructlon 10 scIence 
at Durham Umverslty, 7059, 7060. 

Ad.,u,tage If cblldr~u above thirteen years of ege could not work full time unless 
they had passed an exammatlOn III elementary educatIon, 7094-7099--Great IIJlP0rl­
ance attached to Government mspecuon and support, as an mdlspensable add,tion to 
educatIOnal efforts of the manu/actalers, 7104-7115--Probablltty of Its not belDg 
equally feasible for small manulacturers as for lalge ones, to enlorce an educatIonal rate 
from thelF workmen, 7 II 6-7 11l6. 

ClassICS. Advantage at Ihe CIty of London School of the postponement of the study of 
the clas'lcs to a later pertod than IS usual 10 other Ecbools, Abbott 3694-3699 

See also O"'ford UntV""Slty EndolDments Secondary School., Umversttze •• 

ClitfHIland Iron Dostnct. See Mltidlesborough Chamber of Commerce 

Clifton, PrriftJ83Dr Robert Bellamy t AnalYSIS of IllS EVidence }-Is Professor Qf Experi­
mental Philosophy at Oxford U mvers>ty; was preViously professor at Owens' College, 
Manchester, and took h,s degree at CambrIdge 10 ",athematlcs,2605-11609 2632--

4311 -1 B 3 SuggestIOns 
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Report, 131l1:l-contlflued. 

Clifton, Profes.or Robert Bellamy. (ADaJySIS of hiM EVldeDce )-eoM',nue4. 
Suggestions as to the difFerent lllnde of sClenllfic Instruction desirable for laboUT""8, 
.rttzans, foremen, and'managers, re<peLtt.ely, 2610-t615 2620-2629 267g-!lff81-­
ConclusIOn as to the gr~ .. t want of Improvement m lhe allthmetlcll\ und mllthemll'tlclll 
teaching 10 secondary sobools, 2(il6-2619 2711-~716. 2744-2747. 2752-2754. 

Advantage of the formattoll of trade school., where, tn addillon t'l general education, 
1leobmc.lmstroctton should be given In the particular trade represented by eHch school, 
2623-2628 2728-2735--Importaoce of local colleges 'Of sCience In the great manu­
facturmg cenlres, 2630, 2631 2802--Use to be made of the URiVersltles for Impartmg 
'tbOlou!!n scientific edBcalllon, so fu, as the theory goes, to teacheroln InULI school. and 
«-oIlpges, and to manuflleturera and managers uf "''''ks; objectIon to techmcnl instruc­
tion, 2633-2630. 2657-2671 2j48, 2749 2796. 2801. 

Details relattve to the present sygtem and arrangemeots of Oxford University for m· 
structlOR in sCience; nature 01 the furthl'!' fsmittle!! contemplated, concurrently with 
certlbllt amendments III the examinations and the elas'leal studies, 2637-2656. 
2731)...1743 28IO-2816--Enlaly;ed facIlities and accommodation bemg provided at 
OxFord l/l "CQllnectlon wIth witness. department, statement 11ereon as to the increaSing 
number of pupIls attendlll~ hIS lectures, 2638-2641 2698-2708 

Importance of teachm, SCIentifically tramed at the UnlVerslttes, recelvlDg 111 some 
way or other practical or t.ehmcol knowledge, 2658-2660 2671-2675--Great value 
oFa combination of theoretical and practical knowledge io all pup.ls betor. entellllg into 
busmess, 2676-lI67!! 2'l9g--2801--Expenence of witness for six years at Owens' 
con.ge In the matler of evemng classes, beneficml effect of the lectures. though the 
'l<todenfls "Were limited 111 number, '2u82-2697--Advantage of eveDlng classes for the 
children of labourers and artlzans, 2717-272'1--Approval of l'raetlcal or teehmcal 
1I1structlon 10 schools and workshops, though u. cannot be gtven In the URlVerSlltes, 2748-
2751• 

Qllestton conSldered as to the lalge nl1mher of eminent men who have passed tltrou~h 
Oxfurd and Cambridge, and as to the number who have taken degrees In SClellce, With 
referellce ~o the amoutU of dlscovety or mventlon by sueb men as regalda steam, ma­
chmery, &e .. <27So-2778--1mportanee of sCientIfic traul1ng m tbe case of farmers and 
lalldowners, 2793-'2795--Neces'lty of Bome endowment for the payment ofploressQrs 
III local colleges of SCIence, 2796":2798--Expedlellcy of the professors In tbe proposed 
co\l~ge. bemg requIred to bold evemug as well as day classes, 28o!r-280Q-. 

Advantage of 80me theoretical knowledge bell~ requlled In all pupils eotellng work­
,shops, 2805--Suggestton alSI> for shortening the pupilage or apprenticeship an the 
worl<shop..of Lhose wbo sbow them.elves thulOughly well prepured preVIously, 2800-2809 
28J7-2823 

Coal Trade Fe1l1mg of the coal trade m Ihe north of En~land at to tbe ImportanLI! of 
mereased facllttles lor sdentlfic techmcal educatton, DagZ .. " 73U-73~4' 

See also lI!m'''g Schools and Colleges. 

Ooohralle, 'Waillam. (AnalYSIs of b\8 EVldence)-1a a pl>rt<ner In the firm 'Of Cochrane 
l<c. C., , 'Owners of colherles and lron works, l1lpresents the Northern Institute of MInmg 
En!!;meers, 7u8-7131--Want of faclhtles for a sClentmo educatton of foremen, 
manRl;I'ers, &c. of colIterles, It b~tng necessary 118 boug BULh educatIon home to the 
colLlenes by m~ans"f travellmg teaeher<&, 71~-7134. 7J53-716o-Steps takell (or 
the prQRh.tloB of pnmsry <education III tile c"llJery d,strlclAl In Stafl'ordshue and the 
;n<>J"th .of England, 60 that the chtidreB of those engaged ID mlDeR are generally oaffi-
1:.""tlyadvlIllceci lor reCetVlng sClenufic lllstructlon, 7135-7152. 

W Itil regal-d 1:0 the '01 gam.atIon ID Cornwall for the mstructlon of the millers III 

SCIence, wltuess was not aware of It till receotly, and cnosldera that some mmll.., plan 
U>I,\!bt be adopted 1D the north <>i England. difficulty as to the .eolliery ownen sub­
scrlhmg, ellcept 111 provld1Og the accommodatlOD reqUIred, 7164-717a--Neeesslty of 
'OI~Rce cill"8es In lhe colhery dlstncts arouBd NewCllBtJe bemg held In the Memng; the 
lI>\me leucbers c0uld have day classes UI tlte towns for the4l'0n works, 7176-71j9 

IIlustratlOn,'1I the case "'f a pumptnO"ilngme .,btallied by WItness 'rom France, or the 
successful competitIon ot foreIgn manufal-turers. owtng ttl the low"," w,,~ than an Eng­
land, 7180-'71811 720g,7209 7249-7261--Equally good workmanship of the Frenoh 
aud Uerman enl(mes a. of Ellgb,h engmes, 7188-7J92..:...-oPIOIOO as to Ihe comparattve 
1IIlellor,ty of enpneering tnols made abroad, 7194-7196 

ReprP6entauuo as to t'be want of lnstotutlons, Similar to the J ermyn-Blreet School of 
Mines, \0 tne chIef ""omA" dlstl/Ct., 71 97-i203· 7276-7293--Fallure b.1.berto J poe­
po,als for IUllllng Illstructton at Durbam University, suggesllon hereon. 7204-7207--"j 
Difficulty In "btdtnin~ forelDen for colhenes and \TOO worLs WIth the requialte sClenttfic 
knowledge: Jt being very deslrablp tbat Goverftment should aid employers Itt the maUer, 
.so aR to rlllse the standard generally. 7!11'O-7229 7243-7248. 
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Report, 1868-C07ltlllued 

c.ehrrme, W.Uuzm (Analys .. of hI> ¥vldence }-contlnued 
ProbabilIty of mCleased edll£atlonrll efforts by parents If boys were not allowed to 

work In mlDeil oar facrorles below a c.rtam age, unless 1hey conld pass all exammaholl III 
reading, wntmg, and anthmeuc. 7230-7238 726~-7275--Suggestlon tbdt where 
parents cannot pay for tbe pllmary educatIOn oftbetr eblldrell, tbese sbould be educated. at 
the expense of the local rates, 7264, 7265 7l94--Expectabon that I .. ge fees would 
readily be paid by students at colleges establ1shed by GovelOment 10 mining centres, 
7277-7286--Advantage of the professors at local mlll10g conegea bemg required to 
gl,"e sClcntlfic instructIOn to working men and foremen, 7290-;293 

CoTe, Henry, C B ,and' ('aptaln Donnelly, R E. (AnalysIS of then EVidence )-(Mr. C9k.) 
-Is Seci'E'tary ortbe SCIence aAd Ari Departmf'nt, 1--£nlargf",cn~oftlte rormer depart­
ment of PraLtlcal Art mto the Suenee and Art Department III 1853, letter Brom 
lhe Board of Trade In explanation, 2, 3--Prlnclple of action sf the SClemc .. and 
Art Depal nnen'l: to make publn_ paym<!nt. on behalf, alm".t exeluslvely, or the Indus­
trial eia6ses , that IS, of urtlzan., 4-8--Broad, Interp,etatlOR placed upon ihJj term 
If IlldustJ.1al classes," 9- 13. :' ~ 

Information relatIVe to the fortner Rnd present staff oflbe departllll!ntat "",uth KenBlng-
, toll, 14-18 21-2'3--Effort made 10 keep the permanent staff 01 the'department as 

low as POBblble, 18--Useful system of 101.111 1I'IspecL>o'" when the SClence,exammatlons 
.are gomg on, 18-~0--Mulb/a,rlous and IIBportant dutIes of Captam Dor.nelly as offiCial 
Inspect"r for SCience, 23'-26 30-33--ExplanatlOn of the orgulliatTon of the depa~t~ 
meDt, as showmg tbe facliltles lor the consIderatIOn of pwfe'lllonal questions, orqllestlons 
of general polJCY, accordingly as they allse, 26-40 

Experimental tharacter of the local science instruction through the deJ'artment pre-
. vlously to 1859, no definIte system haVing been laid down, 4i--Abohtton In 1860 of 

dllect payments or salaries 011 teachers' cerllficates, approval of such abolitIon 10 

favou~ of payment by res"lts, 42, 5~-56--Exptdnatlon of the $yetem of payment by 
resuits, as estabbsbed m 1859 and as sInce modified; careful debber .. tum ber".e the adop­
tIOn of tb", system, 43-50--Inereased earmngs of good IUastelS since tbey have been 
paid on r .. ults, 55-5!!--Large earmngs of tbe teacl,el at !.he B,lstoL school, the school 
gent-rally being a most effiCient one, 55, 56 59,60 

(Mr Cole nnd Captam DOIII/ellg) Explanation as to' payment Oft results beUlg ahke 
for all subjects, each subject bemg diVided mto grades,61-6g. 362--365--Explanahon 
also as to the aboiltloD 01 the speLlal exammatJon m London for teachers' eel>illncates; 
brolted operation of the new system, whteh only CBDle IDro fore" m February 
1867, 70,71 82-1)5 -- Statement m re!1;ard to the defiCiency of teacbers, many of 
whom, after obtammg certificates and teachmg for a tIme, leave the schou Is for better 
opportuDltles olswbere, 71-8t 96-104 

(Captalll Donnelly) OpportuJ1lly for teachers m' large town8 to ealn fJom 131,> I to 
150 I. a. year from evenwg clas-es alone, 19-8L, 

(Mr Cole) ConSiderable mcrease In tbe payments of tbe- masters m respect of sCience 
teacblng, unden lbe recent Mmute, lOS, 106 191-196. 

(M r Cole and Copt DonnelllJ) Immense IDcre.~e In tbe number of sCIence classes 
aDd of st,ldent. 8IDCe 1859, although from time to tIme classes drop out of eXIstence, 
through the resIgnatIOn <If masters, I07-109--ConclusIOD tbat directly or Indirectly tbe 
teachmg In the .clenee classes bears reference to Industmll occupation, 1I0-'} 1!1-
Information lelatlve to the extent 01 local achon In Staffordbhue, Yor~shlre, Lancasblre, 
&c m the formation of sCience classes, 113-137 

(Ca~t. Donnelly) Explanation relatIve to the navlgatloll schools at Hull, Plymouth, 
&.C • dlreLt exammation by the department of tbe students at HIlII school, 13R-l.f!-­
Return (App 4U) of lbe number of day sCIence scbools In each county 10 England, 
Willes, and :>totland, and 10 Ireland. 10 connectIOn"", Itll the SCIence and AI t Depart­
ment, 143 

< M r. Cole) Particular. relatlve to the operatIon of the school at Bnstol, and the causes 
which have rendered It so effiCient, tbat It may be looked "pun 8S a model scbool. 144-
15.~ I i!l, 173 - ConSideration of tbe rule by w hlcb sCience schools do not receive any 
buddmg grants, wbereas such grants are made In the case of art schouls, 156-170-­
ConclUSIon 88 to the advantsge of sCience achools l1a.lOg tramed teachers, and as to the 
el>.pedlency ofmcreased faolhLles and encouragement In tlus respect, 17'.1-175 184-190 

(Capt. DOlln.lly) Instances of effiCient teachmg \Q sCience schools where the masters 
have not been regularly tralDed, 174--177. 

(Mr. C.l.) 0plDlon that most of the tralDlng colleges mIght easdy be made fit for 
the tralOlIIg fIE ftClence teachers; referellee hereon to a recent offiCial letter to the prmCl-
43~-1 B ... pals 

I 
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n eport, 186S-contlnued 

Cole, Hell.Y, C B , and Captain Donnelly, R ". (AnalysIs of their EVldence)-continued. 
pals of the trammg coll.ge~. li8, 179- 183. I 84--Large IOCle881" III the amount of the 
SCience VOle In each veal sIDee Il\b5. 19'-1 96--Statement explanatory of the creation 
of new ocholarshlps III sCIence. of 61~ 10 I , and 1151 a yt'Br, under the Mmute of D~cem­
ber J867, an annual sum of 2,000/. belllg allowed for the purpose, '97-245 

(Mr. Cole and Capt Donnelly) Statement of the condlilon. ofihe grant of 1151. a year, 
8S regards local contllblltlOn, plospect of these belDg comphed WIth by severn I locab­
tIes, 244-1157. 

(Mr. COle) BeneSclSI characler of the ~h.ngt'. mb.!e from tIme to lime 10 the \Work­
ing of the SCJence and Art Depal tment, 248--Statem."t of tht' aid gIVen by Govern­
ment to sC'tnce Instruction at the IIDlVersltles 01 L,)ndon, Aberdeen, Glii.gow, &'e, suoh 
InstructIOn havIDltreferenLe mamly 10 the ulldole and upper c1asses,Il,t;8-llb8. 1190, 291-­
Explanation as to Ita bemg the pohcy IIf the SCIence aDd Alt D'partment to uld the 
educatIOn of the artisan dus mamly, thuugh mducements are alsII belli out to the middle 
an~ l'fper I-Iasses to attend the schools and to pay behool fees, ~66-1171. 277-1199. 

Pqlicy of the department to !'ncourage lot al effOl t, and demand rather than to force 
Its institutIOns upon the localities, 1193 30o--Stalement III eXl,lanlltlon and defence of 
Ihe pohey of teachmg the b,oad pl1nclples of S~lellce, lather than of llttemptmg to give 
special and techlllcal IDstluctlon 10 sCIence 8S apphed to p.' tlcul"r tlades, 301-J28-­
Further eVidence rdatlve to, and 10 approval of, tbe orgalllsation of the uep,rlment, 88 

regards Its f.Lliltle8 for obtamme; an effiCient consIderation of all queellolls vi .Clellee or 
alt which may COllie before It. 329-348 

Tendency. undt'r the system of payment mart 8chools, for tbe tcachelS 10 prefer or 
promote the IDstruetlon of the m.ddle clas-es rather than of the artisan cla.s, tl"8 does 
not apply to sCIence schools, 349-351--Contlnual advance /0/ ~ome ;years ID the emo­
luments of the lea( hers, 352 

(Mr Cole and Capt Donnelly) Obstaties to the department hm.llIIg Ihe number of 
schools ID any town, Ih.s maller lestlOg _ntlrely With the locality Itself, 3~3-361. 

(Mr Cole) Further e~ planation on the subject of buddmg grants to eClence' schuols> 
grants not being refused so long as there IS some teachmg 10 art, 366-376. 

t Ca.p'. Donnelly) Opmion a. 10 there belOg no necessIty for a fixed annual meetmg of 
the councilor t'xamlDers of the department for the consldelatlOn of the system pur­
sued, 37i-379--With regard 10 a more permanent ene;agement of the It'achers, thiS 
IS a ques~lon rnllrely for the I"calltles. whose servants they are, 380, 381. 

(Mr Cole) Belter attendance at SCIence 8l-hools. If the elementary educatIOn were 
betler,3t!2 

(Cnpt. Dunnelly ) IUustlallon of tbe profiClencyattamed 10 sClentdic instruction by 
many ofthe students at the nIght SLhools of the department, 386, 387 392,393 

(M. Cole) Concurrence .n the foregolOg conclusion. 387--App~ebens/on lest tbe 
scholarships about 10 be established by Mr. Wtlltworth ID mechamcal OClenc .. Will be 
gallled almost entirely by the artisan classes, to the exduslOn of theoretical men, 387-'391. 

(Capt Donnelly) DiffereD< e between the sCIence schools of the department and the 
Ecoles des All. et Metiers 10 Fiance, 8S regalds tlammg m manual oexttnty, 394~J98 

Cole, Hellry, C.B. (AnalysIs of hiS EVldence.)-[Second ExammatlOn.l-Particulars 
relative to the .teps bemg taken at Wakefield for the e.labll.hment of a school of 
sclencp and "rt, anti ot a museum, the character of the oLlentdic mstructlon to be given 
IS still undel cons.del'allOn. tl1I8-83I 1\48--Difficulty ID dl aWlllg the lme, where BClence 
and art a'e dIVided, as legards mechaOlcal draWing, 831. 832--Nec;:esslty of art 
nlasters bemg competent to teach geometrical dldwmg, whilst the maJomy take certIfi­
cates to t~ach also mechamcal drawm):, 831. 834--Regulatlon as to all draWing 
comlllg ullder the art tllVtsion, 835 856 

St.telllent showmg the very c;mplehenslve course of in.tructlon lit Mr. Schneider's 
school, at C,eusol, In Fiance, as comp.red With the syslem at any elem .. ntary school In 
lIns countl y, 01 10 dn) art school, 835 -1l42--Reference to a collectIon of ltsllan 
peasant Jewellery. pnrcha •• d for South KenslIlgton at the Paris Exblblllon, as dlustratmg 
the close aillallce bel ween art ,mil SCIence, 842-847--Fdclht1 j(lven to lIl~chaDlc.' 
mstltut ..... 10 hold (Ius<es 1Il mechaDlcal draWing m connecllon With the Soutb Ken,mg­
ton Department, 850,851-- Very backward state of meehaDlcal drawmg IQ thl. country 
up to a rel.ent period, 851- ' 

ExceptIonal Instances of mastels bemg certificated to both art and SCience, 8511-­
Douht as to tbere bemg auy complatots by art masters ot In IClequate payment, as com­
pared WIth sCience maoteri!, 853-855--,D,/ferent modes of teachmg to dllferent schools 
In respect of mechamcal drdWlng, 855-8sg.--Faclhty at present for art masters to 
quahfy at the !'day examination as SCIence teachers for mechuOIcal drawlIIg, objection 
to a "1'ecISc exammatlon 11\ thell' case, 860-864-

Cons.deral\Dll 
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Report, 18b8-cont,nued 

Cole, HP1ITY, C.B. (AnalysIs of his EVldence)-co»pnued 
CcnH<ioratlon of the relative expenditure upon SCience, and upon arl, iii conn~ctiUn 

wlih the Soulh Ken'mglon :Vlllseum, by, lal the lar!!er expend,tul. ha, been for 
techmca! art, 865-86l!--Appruvdl of the calefu] poliCY h,lhelto as to expendltUie IIpon 
eelentln, te.chmg, thougb, subject to proper cautlOll bemg taken, witness fully ~<lmlts 
the expedl.ncy of spendlllg a. much upon sCience as IIpOIl alt, 869-873 906,907-­
Establishment of the school of deSign at Somerset lIouse adverted to, parllal failure 
mvolved, 871 954-Q56--Statement as to naval ar<h,tecful. belOg the only sCience 
dlre<dy taught Ilt South KenslOgton, half the .tudents bemg sent by the Admiralty, 
874-879 , 

lnformatll>n 10 connectIOn with the students who have passed th,ough the Jermyn­
street slhool smce Its e,tabhshment, 880-884--Statement relative to the number of 
st"dentom Jermyn-~tleet under the scholarships. 885--'Incredse from 200,10 1867. to 
325, on 1!.l68, m.the number of student. tfaclullg' SClellce classes, 886--VaIYlng avelage 
p.1VllIent to SCience teachels In different years, 887--Total 01 739J paid 10 1867 fOI 
Qlreen's prizes iii sClellce, 88M--Paym<nt ul 8,000/ for result. In sCience III 1867, tb 

Slalement dlstongUbIDg the total expenultUie 1Il 1867-68, under varIOus fl~ads, 10 

respect of SCience, 888--Conclublon as to the Jellnyn-street mlnmg school beong dS 

, beneficial to the provIDces as to London, 889-897. 908-914--Exceptlon ,aken to the 
UOlon 01 the mmmg school wIth the c:eolo~lCal $ur".y, 889--Expedlency of aillocah­
h.s bemg on the .ame fo,)tmg a, regal ds state aid towards the establishment of schools 
(,r collel!OS of SCience, 892-905--0PlillOll as to the suffiCiency of one mining college III 
Loudon, wIth several secondary mmmg schools III the provlIlces, 894-896. 941.942. 
908-923 99~ 

Suggesllons as to the extent tn which Government aid shaul" be afforded toward new 
local schools of SCience, It bemg essenll.,1 that the localities should, take the tnltlatJve 10 

lhe matter, 898--906 94s--Faclhtles for prOViding techmcal instruction .t W dkefield, 
by d.vollng to the purp"se pottion of the grammar scbool endowment, balf the funds 
employed m teachmg Greek might With advantage be tbus apphed, 900. 9JI, 932-­
Expedlen~y also of Bn mmgham applytng to SClence teaching a portIon of the lalge 
funds of ttl. j!,1 ammar school. 900-902 

Wise pohcy 10 spendmg mOle publiC money all techmcal tnSlructl{)n, Ihe difficulty 
belllg as to lhe amount and mode of Government assIStance In each locahty, 902-906 

, --En<oulagement to be gHen to SClellce schon Is by tbe proposed bUlldmg grant, 906 
-- ImpOl tance of d,slmct ooy Insli uclion 10 SCience, ,b --Special want of sCience 
tnstrUctlOIl III the case of the middle and wealthier dn.se_, 907--Pre.smg need of 
sCientific knowledge In persons reqUired as foremen and managers of works, 907 
982, 983 

St.tement as to the Import of non guders from BelgIUm, &c., to till' country, bemg to 
some extenL oWlOg to better 'Clentln~ knowledge ablond, 907 972-9fh--V~ry com­
plete character of the l\Istrucbon lU Jermyn-street, the operaltoll tbe tnstltu.lOn being, 
however, no encourRgement to Government to take the IOlltatlve lowards fOllndtng local 
mmmg colle!!:es, 908-g23--0plO\on that halfti1,e endowments of the grammal schools 
throughout the country should be compulsortly apphed to sCientific tnstructlOn, 
933-937· 

Importance of local exhibitions of Walks of sCience and art, 943, 944--Very httle 
done at South Kensmgton tor the sCience I,f agnculturd, 946-948--- Probable faclhtles 
al the Queen's colleges, 10 Ireland, for gtvmg cel tllicate. to sCIence teache. s, 950, 951 
--Behef as to the benenclal operatIon ot the naval school an South KenslO~ton, 952, 
953--Doubt a., to an extended syslem of schools of sCience bemg taken advantage of 
by Ihe middle dasses almost t'xcluslvely, and not by the arbzan class as well, 
961 -97 1• 

SuperibriL:, ~tlll mamt.lllled by the machlllery of thiS country, though ou account of 
wore sClentifio knowledge abroad, aud the gleater c~apn~.ss of labour, there 19 a fisk of 
our losmg coltam trades through tlte compebtlon of France, Belgium, &c, 9711-!J91-­
Convemence of evenmg clasllI!s In sCience for the m.trucllon of foremen and managers, 
though not capable of accompltslung all that IS reqmred, 993, 994. 

Cole, Mr. Memorandum, by Mr. Cole, on tbe question of combmmg the School of Mmes, 
tbl' College of Chemistry, and the School of Naval Archll.cture, mfo a M~Lropolttan 
College of SCience, .f)onnelly" E". p 392. . 

Suggesttons by Mr. Cole, dated 2!!th November 1867, on the subjects, respectlvelv, of 
prImary or elementary educatIOn, of secondary or tech meal IiIStructlC~Q, of public Ilbn..rles 
anel museums, and of the general pronclples of admtnlst~atlon,.L1.pp 459-461. 

COLLEGES OF SCIENCE' 

Approval of sCIence colleges, soppdrled by Government, In London, Dubhn, and 
Edlllburgb, It belOg deSirable to have further coUe~es, supported pal tly by Government 
aud partly by the Iocahbes III the centres of lUQUStry, Donnelly 43~-43Q 453-459. 
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Report, 186!1--eomllltud. 

CoLLEGES OF SI"lENCE-conllnued. 

485-495- 558-li76-PI'OPoSerl establishment of 10cll1 eXbll>ltlona or scholarshIps for the 
altlsHn class, In connectl?n wIth sCIence colle!(es, Donnelly 437. 441-44+ 57z 576-
Postpon~menr, by tbe EducatIon Dep"rtment, pending' the present comollUee, of tbe 
questlnn of aId tn ceOlral college., .b. 677-680-- Doubt a8 to the,"xpedl~ncy of reqlllMng 
proleasors attached to epntral college. to hold mgbt classes, or gIve leclul'e8, as a condition 
of p"yment from the state, .b. 61ll-683 

Expediency of local e/fort belDg encouraged by Government aid m the establishment 
of colleges of 'C1enc~, Carpent~ 2077-2082 2197 -2199; Sales 5064. 5065, WattJ 5169 , 
Roscoe 5684-5691, Platt 6844-5849 5851-5861, Wr.ght6870-6873. 6904-6907 6913-
6915.6928,6929-- DI.approval of schools or colleges In whIch lhere are separate or dis­
tIDet departments for cldsses. mathemallcs, and SCIence, Jenlun 2S84-2591--SlIggestlon 
dlat evenwg lectures, by em1l1cnt men, for the betler ch,ss of IIrtlzans, be II condlllon of 
the endowment of sCience coneges, ab '<1563--Importauce "f local 6:olleges of sCience 
10 the great manufactUlmg cenlre_, Jenk.n 2601. Clifton 2630. 2631. '<1802. 

ConSiderable dlftkultles In the estabhshment of COlleges or BClence 10 the centres of 
Indu,tIY, Miller 3444. 'j465-3468--Necesslty of endowments, or RUeh eolle~e8 would 
not pay their wav, M,ller 3444, Roscoe 6550. 5684-5691.5732-5736.5745,5746, 
Piatt 58!!Z, 6813. 5843. 5844. 

Suggested eSlabhshment 01 etntral schools of sCience lU Leeds, Manchester, Blrmmg­
ham, and South Wales, 10 be supported partly by fees, by local rates, and by Govern­
ment, KlI.on 4923-4927 4914,4935 4945-4951. $l968-4981--Questlon conSidered as 
to the cost of a student's education In a college of serence, ,b 6692-5698 - - ObJecuoD 
to many colleges 0/ SCIence, It bemg better to have a few colleges of a first class character 
m tit. centres ~f mdustry • • b 5699, 5700--Sever.l eXIsting mstltutlaDIt wlllch mIght 
be made to serve the reqUIred purpose, ab 5700-5703--Approval of a condition that 
evenIng leLtures must be gIVen to workmg meD wberever any professorshIp IS endowed 
by GovelOment, to 5743, 5744 

ExpedIency of schools of SCIence, In England, beinl!; established by Government IIJ the 
chief rentres of manufacture, Platt 68/1 68311 6867-5~60, F,eld 6797, 679R-­
Approval of a few more such colleges as Owen's Colleges, and of state aId to such 
colleges 10 support 01 local malD~ndnce, Rumney 6032. 6035-6038 6046-6048 60911, 
6093--SuggestIODS rur the formRtlon of sLhoolsl or colleges of SCIence, In manufactur­
mg towns, 101" adults. where the t.achlng of natural SCIence should be of a genpral and 
advanced character, Lloyd 6814-6817 6831-6839-1mportance attached to Govern­
ment superVllllon of the proposed local eoll~ges or s, hool. of SClenee, Government aId 
be10g also given, ,b 6818-68110. 61l22-6830. 684°-6843. 6845--0Ialm of Blrmmg­
ham, and other localitIes, to aid froon the State 10 the matter of SCience colleges, Wl'zght 
687°-0873, 6904 et "'I. 

E.bmate, by Professor Roscoe, of the annual cost of mam!am1Og a first-clase SCIence 
college lor 1100 students, S" C Lanyon 6g39, 6940' 

Advantage of the professors, at local mmmg colleges, be10g reqUIred to give sCientIfic 
Instruction to worklllg men and foremen, Cochrane 7290-7'.193. 

Views of the CommIttee of CounCIl relative to the formation of a few local colleges of 
SCience, on the model of the Duhlm College of SCIence; contemplated aId by tbe 
10calll1es and the Government respectively, Donnelly 7872-,882. 7906-79)0. 

WItness explalO8 tbe VIews of the Education Department upon the subject of a 
central university and local colleges of &(llenCe, LDrd R • .Montague 7918 tIt Utj --The 
amount of Government aid towards each local college waot 10 be a matter of negotlatllln 
mth the 10ca11lY, the estimated cost \0 the State belDg 26,0001. a year for tan years, 
lncludmg the cLntrsl and 10cdllOstilutlons, ab. 7924-7931. 

Inexpediency of ne" co~lege.s of SCleDce and chemistry With lOcomplete staWs of pro­
fessors, belle! that they could nlit be made self-supportmg, as. 10 orden to be efficient, 
they would be very expenslV'e lOstltutlons, Franklmid ~089 8992-8°98 8147-8160 

ConclUSion of the CommIttee that supenor colleges of'~clence, and schools for speCIal 
SCIentific mstructlon requlflng costly bUildings and laboratones, cannot be supported by 
fees alune, Without aid trom the State, or from the locahtles, or from endowDll'1lls. 0 .. 

otber benefactIon., Rep. IX--Sucb colleges ann speCIal schoola are most hltely to be 
successful If establL,hed 10 centres of mdustry, w. ' 

&8 also B13'1TlUlgkam, 7. Central College of SctenCII. 
GOfJernment Grant.. Jermyn Streetlnstttutwn. 
Owen,' College Profusorl. 

Dublin (College of SerM). 
MtnUig ScMo/8 and Collegel. 

Coll.erzes See Muung Schoou and Collegu. 

Compulsory Educat.rm. Factllly under the Induitnal Schools Act, and the poor la .. for 
compelhng the education of a vast number of children who do not attend sehool at all, 
Lillgen 716, 716. 779. 780--Expedlency of maiuog pnmary educatJOB compulsory, 

_ ~lundella 
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Report, 1868-cont.nued. 
---------------------------

Compulsory Education-continued 
Mundella 4614 4716, 4717. 4737-0p,mon as to the necessIty of rale-supported 
pnmaly schools, and of compulsory attendance, Watta 5138, 5139 521'O-521.~. 5237 
--Want of compulsory regulations on the subject of prImary educatIon, Platt 5790-
5797---Behef that the "ompulsory system IS necessary on ordel to brlOg educatIon 
.home to the people ID such places as Manchester, Rumney 58n-5880. 

Great want of primary educat.lon of the work 109 classes In Bll'mmgbam, Sr.c , wItness, 
In fact, 18 {apourable to compulsory attendance at prImary SLhoo]., A,tken 6326-6334. 
6373-6375---Approval of c6mpuisOlY attendance at pro mary ochools, and of "Iementary 
teachlDg 10 SCIence, Bragg 64011-6411--Anomaly of compul.ory attendance at schools 
when the schools are not free, H.bbs 6606. 

EVidence favQUlable to a compul.ory rate m aId of SCIentIfic educatIon, workmen as 
well as manufacturers contrabutlll~, dIfficulty as to the m,magement of rale-supported 
schools, Claphllm 7044-7059 7068-7070. 7074-7079--Probabtllty of Its not beIng 
fqually feaSIble for smail manuf,eturer", as for large ones, to enfone an ~dueatlonal rate 
from theIr workmen,.b 7116-7126--Excellent attendance f"r",elly at.a celtaon scoool 
of Earl Vane's, where each workman paId a weekly fee, whether he had chlluren or not; 
falhng olf on the attendance on the abuhllon eff the compulsory paymcllt, Dagllsh 7312-
7316 7386-7388 

Cornnoer, Thomas. (AnalySls of Ius EVId.en<-e. )-Ha~ been master of the Bnstol Trade 
Schoal rer elevell yeal., had prevIous traJllJllg on the Cheltonham Normal School and at 
Jermyn Street, 3798-3806 3816-31l19---MentJOn of some masters tramed on Jermyn 
Street, :WItness bemg tlte 0nly ene n6w engaged as SClellee teacber, 3!l07-3813--Sundry 

,part.culars relat.ve te the Bmwl Trade Scho"l, the number and clabs of pupils, tbe fees 
anu other means of support, and tbe sy.tem of IIIslrulltloll, 3820 et seq 3921-3948. 

-Statement showm!l; that bnt 'for extl Bneous Did the school would not he self-supportmg, 
3836-3855 3921"3934--System of enabhng subSCribers to nomInate boys, tlie 
amount of the subscrIption bemg set,off agamst tbe school fees, tb.se b''''g 31 a year 
3841, ~842---Jmpolt"nce of eomblDmg day schouls and evemng classes lD Ihe same 
bUlldong, excellent effect of thIS plan bt Brbtol, 3856-3858 3954,3955 3957 3959-

Reluctance of pupll~ to prepale themselves In the more difficult .... bJects, dlscourage­
lJIIent al.o to mastels to take up these through the payment 011 results being the same lO 
all cases, a858-3865--Amended system of examonallOn deslrahle wlIh reference to 
tileal ellcal mechaDlc" 3859-3861 3864-3869 3876-3879--Ad vantage of the practIcal 
characttr of the eXal1l1nat,un papers of Proleasor Tyndlill 10 phYSICS, 3870 3876-3879 
-Importance of faclhtles at the BrIstol scboolm regard to the use 01 lools, 3870-3872 
--Very httle use of museums 10 connectIOn '\1111 trade'schools, 3873-3875 

IMolmatlon relallve to the mmlug school at BlIstol, dIfficulty through the want of 
some extraneous aId or employment lor the master, 388o-3884---Pro'pect of sucr.!'ss 
of a mInIng scltool If estdbhshed at Merthyr TyovIl, 3885, 38R6--lmportance of 
second.,y SOlence schools In the centres ofmdustry, 38S7--Suggestlonsrelau.e to the 
provIsIon and trainIng of teschers lor secondary schools of SCIence, 3888 ~3895, 

Want of a physIcal laboratory 10 Jermyn Street, and also of IOstructlcn .n matbema­
tICS, 3899, 3900--Reference to the Dubhn College of !oC1ence as a model school for 
teachers, 3891-3893---0IlJeotlon to a constant successIOn of student teachels In trade 
scbools or nOlmal schools, 389.5, 3896---Non-obJeclion to the recent MlOute allOWing 
payme'llt on results to teacber. who have passed mel'ely the May exammatIOIl, 3897-.3899 
--Advantage of the 10 1 scholulShiPS 10 sCIence In conned"," WIth the SCience and 
Art Department, they are of httle use, however, as regards elementary schools, 
3900-3902• 

ExpedIency of modIfying the system of payment upon lesults- 10 the case of sCience 
teachmg, that IS, by $ome payment for work mdependent of results, 3903-3905--U ndue 
amount of mathemahcsl llnowledge reqUIred by the exammatlon papers of Mr COWIe', 
Improvement through the appointment of Mr Andersoo In l,eu of Mr CoWIe, 3904-3920. 

Attendance of about 140 students at the e.enmg sCIence classes of the Bristol school, 
llearly all of whom are of the artlzan class, 3942-3948---Excellent effect of wItness's 
teachong lD quahfymg persons for chemlLal appomtments at Bflstol, 3949-3953-­
Advantage of takmg the BrIstol school as a model 10 foundinG" a SCIence or trade school 
at Btrmtngham and SImIlar towns, 3954-3959 " 

Cornwall (Manang School, (fc ),-Detalls explanatory of the constItutIon and operatIon of 
the mIffing school, or MlDers' ASSOCIatIOn of Cornwall, check to the benefiCIal effects of 
the ASSOCIation, OWIng to the flllhng off ID the funds, Hunt 1826. 182g-1845. 1856. 
1875':'1877. 1893,1894 1897-1903 1909-1914--lnJurlous effect upon the bealth of 
CornIsh monefS thruugh the severe lubour In ascendong Bnd descending tbe mmes, and 
through tbe character of the" food,.b 1868-1870 1874---G,eat emIgration from 
Cornwall durmg the }"st two yesrs,.b 1875-1877. 19o4-1906. 1908. 

BenefiCial opelatlCln of the DIlDlng school adverted to by the Committee, Rep. IV. 
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Report, lS6S-cont.nued. 

Creusot (France).-Stalement sho\\me: the .ery comprehensive course of instructIon at Mr. 
SchneIder's school at Creusot, as compared wIth the system at any elementary school In 
thIs countr" or ID any art school, Cole 8J5-S4~. 

Cromwell, the Rw John G., M A (AnalYSIs of h,s EVIdence )-Is prmClpal of St. Mark'. 
College at Chelsea, was formerly p"nclp 11 of the DUI ham Tralnmg Collegp, 3960-396~ 
--Dlscoulagement to supenor SClentllle teaehtng 1D the trammg colleges Blnce tue 
wl.th<lraw81 of the Government gr.n~ of 100 I a year for e\helent tralDm~ m physIcal 
SCience, 3963-3970. 3985, 3986--Sugge6tlon9 a. to the elementary leachlD'" m sCI~nce 
deslIable m the caBe of prlm~ry school., 3Q71-3980. 4°06-4010. .. 

Faclhti~s at Elt Malk'. College for the sClentllic tlatnlllg of teachers, and for the study 
of chenllstry, phYSIcal geography, s..e , suggestIons on tillS subject, 3981-39R4. 39H7-
3994 4001-4005--Very slmllar course 01 instructIon at the BaUel'1!ea Colle~ alld at 
St. Mark's, 390E;-4000--Advant"ge of a supply of tramed teuchers rOT Impaltmg 
sCIence In mIddle dass schools, 4001-4005- Doubt n, to the nect'llslty of a. specIal 
normal school of SCIence, the eXIsting schools being adequate If the course of tl'llimng be 
modIfied, 400z-4005 

Approval of the t~achtng of e:eometrtCilI and mechsDlclI1 drawmg In prImary schools, 
4007-4IJI0-- IlllpOlt .. nce of teachers m elementary schools belOg able to Impart 
suentlfic knowledge, 4011-4014- Success of an experiment at 8t Mark's for givIng 
sCIentIfic mstrucl\on to clllldrell above the artlzan clas-, 4015-4017--Advantage of the 
teachmg of phYSical sCIence a.nd mathematICs In all mIddle class s<hools, 4018 -4022. 

Cunningham, John William, and Dr. Willian. Allen MIller. (AnalYSIS of theIr EVIdence) 
-(Mr. CU1l",lIgham) I~ secretary or Kmg's College, LondoA,3IS~, 31 83--}ooundahon 
of the College 10 1829, the money havmg been raIsed pardy by shares and partly by 
donatIons, and the land 01 sIte havlllg been gIven by Government; value of thIS land 
a.dvelted to, 3184-3197 3346, 3347--Expendltule 01 130,000 l on the bUlldmgs, 
mcludlng the laboratones, museums, &'c, 319B-3204--Tatal of about 500 students III 
the departments of the college, there belllg about boo t,n the cvenmg classes, anti about 
375 In the school, 3~05-320~. 

Number of students of the apploed sCIences ln tbe school, and character of the sClenllfic 
preparallon, 3209-3212 3l22-32~7. 3~37-324()'--Receptlon IOta the college of boys 
from s<hools gener<llIy as weB as from the college school, an entrance examinatIon belOg 
requued, 3213-32~0 --Total of 241. a year as the fee. In tbe school, mcludmg books, 
&'C,3221-3228--Small Ilumbel at boarders III the school or colle~e, the accummoda­
tlon beIng !tmlt.d, 3229-3231. 3324. 3320--Contlol III the case of some young men 
from thp provmces, who love III a hostel attached to the college, 3~32-3235 -- Outbne 
of the IOstl utt,on III the_college In the department of applIed SCIences, 3236. • 

(Mr Cun"Ulg"am and Dr. Mdler) Particulars III connectIon WIth the students III the 
applied stlenc(' rJepaltment 01 the college, their class m Itle, and the d,ff .. enL studIes pur­
sued by tbelll, 3241-3246 333<J-3343--Detalls relatIve to tbe "orkshop instructIOn ID 

the college, cOllclu.lon as to Its very benefiCIal operatlOll, 3~46-3~67 3336-333~. 3364-
3379 3390-34oo-(Mr Cu1ll.zngham) Lal~e altendance of clerks from engoneer. 
and architects' offices at the evemnl! classes m applied RClente, subJects tought ID these 
classes, 3268-3271 3296,32Q7 33'33-3335. 3386-3389 

(Dr. M.ller) Statement uplanatory 01 the system of day and ~venlng IDstructlon In 
chemIstry by means of the laboratory aod of leclures, number of students under such 
IDstructton, 3272-3285--Prattlce as to the exammatlons In appbed SCIence, and as to 
the cortlficates gtven for profiCIency, 3286-3~90--Very few studenls from the apphed 
sClen~e department who go to tbe uDlversltles, 3~91-3293--Frequent lOstances of 
students from the eyenmg classes passlOg the matnculat on examluatlon at London 
Umverslty, 3Z93-3~96 

(Mr CUlIII.ngham) Enbanced costof a centlal college of sCIence If the professors be 
attached to Jt exclUSively, 3~9!!,'5299--Doubt as to many of the students at Kmg's 
College havmg been instructed 10 schools colloected With the ScIence and An Depart­
menl, 330D-330Z--Nalure of the mstructlon at Kmg's College 10 drawmg, 3303-330S 
--System of mstlUctlOn m mecballlcal and machlOe construction, 3309-3314-(Dr. 
Miller) Explanatton of the amount of leachmg m cheDllcal processes, 3315-33t9 

(Mr. Ounn.ngllam) Small number of students who remam for the wb"le course of 
three years, 3320, :l321--Certlficates can be token at the end of the second year, 
332~, 33~J--Large Increase of stude:>ts m the applied sClenee department; want of 
accomiil"dation for a larger number, 3326. 3327. 3331, 3332--(Dr. Milln.) bteady 
Increase of students in the chemIcal department, 3Jl!S-a330. 

(Mr. Ounmnglzam) PartIculars relahve to Ihe fees 111 dJlferent departments, and the 
revenue generally of the college and sthool. conclUSIOn as to tbe apphed science depart­
mwt bemg self-supportmg, 3344, :l345 3354-3363' 3445-3457--Management of the 
college b'y a counCIl elected by tbe sbareholder. and donors, 3348, 334!)--Faelht·.,. as 

to 
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Cunlllngham, John Wilham, and Dr W,lham Allen M,Uer. (AnalysIs, &c.)-contmued 
to the admIssIon of students to the cullege and school, 3351-3353--Regulations as to 
pupils m tbe school avaIling themselves 01 the workshop, 3380-3185 

(Dr lrt.llpr) Sue:gfstlOns., to IheClenllfic culture deslTable ID secondary schoals, 
&c, preparatory 10 -advanced leachmg and techmcal tramIDg m college., proposed 
elementary matJUct10n in mathematiC., phYSICS, and chemIstry, 3401-3416 3419-3422 
34b6,3467--hxpected suflid.ncy of supply of sCIence teachers, through the traIDwg 
coJlell'es and umversllles, 3417 3425, 3426 3428--3432--(Mr CU1l71lngham) The 
college IS noW entirely self'supportlOg, 3418 

(Dr Miller) Bpecml course of IDstructlOn m the college for .t~dents lOtended for par­
tlculdr pursUIts, 3421, 3422--Doubtas to .Is be 109 fea.,ble to leach SCience to children 
ID plllllalY schools, 3427 3470, 3471--S .. tJsfac1ory teachlllg 10 chenH<try of the semor 
boys In KlOg's College sLhool, 34J3-3436--Increase of sCIence teachlDg In the 

, class\( al school at Ihe college, 3437-34039-- Obslacle. to t~Lhmcal InstrUCtIon III con­
nect,oll With the course at Oxford and Cllmbndge, 3441-3443 

Consld •• able d,fficultIeq 10 the eSlabhshment 01 colleges of sClellce '1\ the centres of 
mdustry, 3444 346/i-3468--Necesslty of endowments, or such colleges would not pay 
theIr way, 3444 -Important advant"lle ,'f tbe e-tabbshment of schools and colleges m 
connection With each other, as at Kmg's College, 3458-3464 

D. 

Daglu'., John (Analys.s of IllS EVIdence )-Is mmmg engineer of Earl Vane's colherles, 
and IS manager of the LondonderJY colherte., has under hiS charge u very large number 
of "orkmen and for~mon,7295-7301--Estabhshment ofsevt'ral, schools by Earl Vane, 
fees helng reqllncd from the chtldren attendmg-, and the average attendance bemg very 
good, 7302-7312 7373-7378--ExcelJent attelldan~e formerly at a certam school, 
wbere each workman pa.d a "eekly fee, \Vhethor he had clllidien to attend the school or 
not; fal1mg off m the attendance on the abolJllOn 01 the compulsory payment, 7312-7316. 
7386-7388 

Feelmg of Ihe coal trarle m the north of England as to the Importance of IOcreased 
faclhtles lor sc.entIfic techOlcal educatIOn, 7a22-7~24--Tendency to IOcreased safety 
In the workmg of mmes If the foremen had s(Jentlfic trammg, 7325 7389, 7390-­
SuffiCIency of the pr.mary education of thos~ selected for foremen as a baSIS of sCientIfic 
instruction, 7326-'1 J35. n 6q-737 1 7379-7385. 

ExpedIency of the mlllmg d,slllets m the north bemg better mformed as to the aid 
receivable Ihrough the bClence and Art Department,' It belDg Important that the depart­
meu~ should ol!1;amse loc .. l sc.ence schools, and should mamtam 1O.pectlon over them, 
7336-7351 7401, 7402--Necesslty of illDerary teachmg, 10 Older to reach the mlDmg 
populatIon, 7339 7400. 

COl's.deratJon of the questton of establL~hmg a m10lDg college m N ewcnstle; relallve 
advantages and dlsadvant.ges as compared WIth a college m Lcmdon, as In Jermyn-streel, 
735~-7368--0bJectlon to Durham as the place for a ullDlng college, 7358--Advan­
tag. of the managers of mmps bemg educated m colleg18te schools of SCIence, 7371, 7372 
--ConSiderable dIfficulty lD carrymg out evemng classes 10 connection WIth tbe day­
slhoo\§ at Earl Vane's colherIes, 73g1-7400--Doubt .IS to the expediency of maklDg 
It compUlsory for ovellnen or foremen of wme. to pass an exannnatlOll, 7403, 7404 

DaJl Schools of SCience ImpOi tance of d.stmct day mstruct.on 10 SCIence, Cole g06-­
Obstacle 10 the attendance of the arman Llass at day schools 0f SCience, Isel,n 1383-
1385 

Return of the number of day suellce schools In each county of England, Wales, 
Scotland and Ireland, III connectIOn With the SClenc~ and Art Department, App 421-
4~5 

Return of schools m England, ID Scotland, and 10 Ireland, havlDg day classes lD 

SCIence, together wltb the number of students ID each branch of sc.ence, .tipp 436-438. 

Doc"yard Schools. EstablIShment of a naval school at each dockyard, Woolley 3109, 3110 
--L.mltation of the dockyard schools to dockyard stu Mills ; approval of arrangements 
for admlttmg pnvate students, Bred 3174-31711 3181--Instance of students or appren­
tIces leavlO!!' tbe Governm.nt servIce after passmg through the dock}'8rd schools; cheLk 
apphed on thIS score at the South Kensmgtou Scbool,.b 317;-3180 

.DoAerty, J J. L~tter from Mr. Doherty, teacher at the model schools at Bwlteboro, 
Cavan, ShowlDg the excellent efl'ect of the e.amlDutlons In SCIence, under the Soutlt 
KenslDliton Department, 7'y",laU 2250., 

432-L c: 3 D07I1I.elly, 
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Dorrnelly, Captai .. , R. E. (AnalYBI8 of h,. EVIdence. )-[Second Examloatlon~-Enumera-. 
bon pUbe fiul'Jecl.s towards IDstructlon In .. h,cb BId JS gIven by the Science and Art 
Department, total num.bel of students In eacb subject, 399--Nelessarv rOl matllln of 

..a local commIttee of management, In order to ellonect allyschool with Ihe deparlmeot,w. 
--Cond,tions reqUIred on the palt of tralnlDg colleges deSirOUS of ,ud from the depart­
.tlIpnt towards sCIentIfic InstructlOD, 400, 401--Four separate heads under whlcb aId IS 
;gIyen to sCientific teacbmg, 401 • 

'LImItation of the payments on results to the case "f artlzans or persons whose iOcome 
IS less than 100l a year, tbe p8}ments varymg from 11 1051 I,er Btadent, 401-
Estabh.hment CJfslx lOyal e~hlt.ltltloOs of 501 each, tenable for three years, .y.tem of 
cOIllpetlUon for these exblbl\IOII'IoI401 403-405--8tatlstlcs of tbe pr"gress 01 sCIence 
Bcbools SIDle 1866, 401--Practlce of holding the exanllnailons In May, on tne tame 
nlgb~. ID each subject all over tbe kingdom, '0 -FIICIlltle8 to tbe public generally to 
be examlDed wherever tbere IS a committee of five persons to look after the examlDatlon, 
401-403 • 

Explanation as to tbe conditIons under which It has been recently submitted to tbe 
"Treasury by the Department to gIve bUlldmg grants tu BClence schools, 406-409. 673-
678--Recent arrangement by "blcb St lellce teacbers m provlncl.1 schools, as well as 
art teachers, are allowed to come to London for a tIme for purposes of stud y and 
Improvement, and are paId a certaIn sum on each OCCBswn, 41D-115--Statement 
showmg the advantage ot tbe system of tbe department ID Its ready ad.ptatt"n to all 
londs of scbools aod IDstltullons throughout thl.' country, 416-420--Approyol of 
payment on results ID respect of cla-ses estabhshed fOI only a year or so, 416 649-654 
--Faclhty to schools IU connectIon WIth "orks to receIVe 81d hom the department, 416. 

'Referebce to the report O'f the FlI!Dch commISSIon on Iecbntcal lhstroctlon appOInted 
in 1863. as 'Showmg that the recommenda~lons .. ,rwed at are rn ounformlty WIth the 
-prinCIples of aetton of the Setence and Art DeJ'"rlment, 421 ..... 25--Grounds for obJectlDg 
to the speCial tralDtng of sClencete.cbers by Gavernment, though every facIlIty .1I0uld be 
gIven to "enchers to learn SClenee, and to hold SClenee e\llsl!es, 426-43 t 476-484-­
Approv,,1 of sCIence colleges supported by Go_emment III London, Dublin, llDd Edluburgb, 
'It belflg deSIrable to have further colleges, Bupported partly by the Government and 
partly jJy loeahtles, ID tbe centres of IDdustry, 432-439 453-459 485-495 • .558-576 

Recommendation by a commIttee of tAle Brlttsh ASSOCIatIOn, that sCllmtlfic 1Dstructlon 
ID publIC s~hools sbouId begin 10 botllnv, and that phySICS be the .. ext RubJect, 440-

'"Care ""ken 16 the SCI"nce school .. to make the subjects of exammatlUn of equal dIfficulty, 
fb~rounds for contendlllg that tbe .mIddle and upper classes sbould pay fees for 
theIr Instructlon ID sCIence scbools and (,ulleges, advanllige ID auch case of tbelr bavlOg 
faCIl,ties for lostructlon, 441 ..... 51 460. 467-471.496-5°3. 538-57o-Approval of 
'tbe mIddle Llasses belDg allowed to oompete ler scholar.h,ps, 461-4°3. 

SuccessfuloperattOll of the Dlg"t sCIence clasoes 10 the elementary schools, 46..-­
Olrcumstances conoected 'WIth the abolttlOR of 'a professorshIp of technology estahiished 
at Edmburgh, 472-475--Llllllted usefulness of study at the Jermyo .... treet InstltutlOD 
10 the C8.1!e ~f young lIIen prepaung for lhe uUl.ersltles, 48D-"1-8+ 5513, M9--Doubt as 
to any better teachll1g of lbe arttZaD class In !'Clence If the mIddle cla!S were excluded 
from Buch teachlQg, 496-5°3. 538--CoocuITence ID the v.(>w th," the s<llf .. ntlfic Instrlle­
tlon sbould/not be dogmat.lcal, 504. 

Advantage >Of a >syatem of lectures m provlDClal towns, like tbe course -of lectures ID 

~ erroyn-tlreet, 505. 506--S,,IIi'lent faCIlitIes DOW gtven for quahfymg as I~her. by 
means of cer!tlicates, 507, 608-Seynal llllOtances of PIlI>1ls ,at the evemng clos8el 
.hccolUm" science teachers, there beIng, how eyer, no system of apprentIced /lupllsln SCience, 
009-6H "--Advantage ID lendlDg out specImens from the museuID at !:louth Kenslllgton. 
51 ~-515--AId by tIle department ID tbe publicatIOn and d,stribution of sCIentIfic bauke, 
5 15. 

NeceSSity' of tecbDlcal IDstrllclion of the workmg classes belOg given tbrough the 
medIUm of evenmg classes and"'"secondary srhools, 616--Stateruent In explanation of 
the 51 scholar.hlps estabhshed under the new MlOute"iiI7-5~O. 528-531--Great 
eonvwlence of mechanlCS' mstlwtes lD oonnectton wlt.b the boldlng of ~veOlog classes, 
6'1\--':;27.--Varymg _m~er of BDnual meeWlgS of ., .. e,nog claases IJJ SCIence, tbe 
J!!IDIWUm number of lessons entltlmg to paymeot bemg lI5, 532-540 • 

.Approval gtven by many of tb; teachers of .scleace schools to the system of ,payment 
hy results, 041, fi42--Concerted actioD between an assoc.tallon of teachers and the 

, department, the latter havmg adopted IDBlly sugl1:estlons made by tbe tncber., 543-
547--Explanat,on as to tbe mucb larger nnmber of J!C1ence schouls and 8tudents In 
Lancashll"e tban m Y orkshue, 548-557 620, 6ill 

ConclUSion as to tbe expedIency of State aId to SCIennfic mstruction, 560-676- 597-
599--Want expenenced by manufacturers 10 Lancaslure, &;c. Oft tbe subject o£ 
SClenttfic foremen and managers, so that foreigners are often employed, groon,d. for tb18 
conclUSion considered, 563-566. 685-596--Regulatlon now 10 force by wlullh elemen-

tary 
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tary teachers boldlD/t sCIence certIficates may bold sCIence classes, 576-581--Advanced 
age of many of the artlz8ns tn sCIence classee, 582-584-

Furlher reference to the report of the French CommIssIon of 1863 on tecllnlcal educa­
tlOn, wItness IS nut aware of any subsequent report havtng led to the eSl8bhshment of 
a IraIDIDg college at Cluny, 600-607--Concul rence 111 the vIews of Mr Cole In f.lvour 
of colleges wbere persons mlgbt fit themedves for sCIence teachers, the State, howover, 
not belllg answerable for the cost ofteacbtng and tramlng, 608-615 668-672--Extent 
to whlcb tbe eXIstIDg' tratntng colleges are appll'mg themselves to sCIentIfic tnstructloIL of 
student teachers, 616-619 

ObJeclton to any attempt to force the establIshment of sCIence scbools on any ]oclLllty, 
though pOSSIbly some Jncrea.e of central tnspeclton may he desIrable, 622-631-­
Earnmgs of teachers furtber adverred to wlt9 reference to the dIfficulty of tbe different 
subject. of eXallllnation, 632-6J8-- Approval of successful sCience teachers 10 elemen­
talY school. as the best t.actlers for appomtment to secondary schools, 63f}-64z. 

Cau$es of tbe limIted succeS9 hlth.rto attendmg the teachmg operabon!> of the Jermyn­
street msntutlon, suggestIon for renderlOg, the IDdustmu IOstructlOn ~ore general, 643-
648--Suspenslon of II mlOmg scbool at BTlstol, Its temporary operabon heIDI!". bow­
ever, better than If It had not been establlsbed at all, 655-661'--Doubt as to the ex­
pelhency of lIIcreaslllg tbe earom),;_ of the teacbers, so as to make them mdependent of 
other employment, 662-665--Great advance In the numbep of sc~ence scho~ls and of 
pupils smce 1860, leachers bemg readily forthcolDmg, 665, 666 

l'ostponemE'llt by the Department, pendmg the present CommIttee, of the questIOn ot 
aId to central colleges, 67.7-680--Doubt as to tbe expediency of reqUlrulg protessors 
attached to celltral colleges to bold Dl~bt rllisses or gIve lectures, as a condItion of pay­
ment from the Slate, 681-683--Spiead of sCience schools 10 Ireland adverteli to m 
connectIon WIth the sClenlllie lecture. formerly gIven m tbe provlDces, 684-689--Ad­
vantau,e of sCience teacbers d,vldlOg thelf students mto two classes, Wltli referenct! to age, 
and teacbmg them separately, 690-692. 

[TblTd Exammatloll.l StAtement to Ibe effect that tbe F"rench law of 21 st' June 
1865 has referellce to tbe subject of commerCial schools, and does not toucb the question 
\If techmcallOstructlon a. dealt '-"Ith by the CommissIOn of 1863, 995.t 996 

[Fourth Exammallon] Subml~s certam lett.rs and papers recetved from the College 
of SCience 1,0 Dublin, 6607-- SanctIon by the Tleasury of t~le proposed bUlldtng'/tlant 
to SCIence schools, 6608, 6609--Jomt lettet from Ihe professors m, the :Dubhn College 
of SCIence m defence of the sepalatlon of the executtve flam the educatIonal department, 
and m approval of the actIon genelally of the secretary, 6610. 

rFlfth ExamIDahon.] WItness dellnrs In, and gIves sundlY explanahODs upon, a 
memorandum by M'r Cole, on combmmg the Royal Scbool of Mmes, the Royal College 
of Cbemlstry. and Ihe Royal School of Naval Arclutectllre, mto a metropohtan college 
ofsuence, '1860. 7883-7891' 7898-7917 

Statement of the VIews of the CommIttee of Cooncll on tbe questIon of a central 
college ofsclenc., dr.ft Mmute prepared by the Board adverted to hereon. 7801-7871. 
7&85-7891--Inaccuracy m Dr. Carpenter's eVidence on tbe subject of degrees m 
mlllmg tn tbe UniversIty of London, 7!l68, 7809--V,ews of the Committee of, CounCIl 
relatIve to the formanon of a few local colleges of sClence, on the model of the Dubltn 
College of SCIence, contemplated aId by the localitIes and the Government respectlWit'ly 
'1872-7882. 790Q-7910• 

Explanatlon 10 connectIon WIth the Minute pa.sed by tbe Board upon the sllbJect of 
bUlldmg grants for schools of SCIence, and' the condItIons of such granls, 7892"'7~!l7-
Grounds for concludmg that the proposed central college \\ould be appreciated m 
london and throughout the country, althongh the 'WDlDg mlerest has shown but a very 
llmlt.d apprecIatIon of tbe JerOl),n-lltreet mstltutlon, 7910-'7916--Doubt as to the 
expedIency of a chaIr of agrIculture III the proposed central college, 79l6, 7917. 

[SIxth Exammatlon] J mpetus to be gIven 10 the forn.atioD of a scbool of mtnes In 
tbe Newcastle 'thstTICt by means of 'VISits ond explan/luons by the organising master of 
the Science and AT! Department; faCIlities offered by the departmf'nt In this respect, 
8180,811S1--Belleficlal effect of the clftulatlon of models and other selectlons trom 
Soulh KenSIngton, 8182,8183 

For FlTst Exammatlon, see Cole, Henry, and Capttzm DonfleUy. 

D.mnelly. Captain. Memorandum prepared by CaptaIn Donnelly, dated 12 November 
1867, contalDlng sundlY suggestions on tbe subject 01 enlllrglVg the system bfStst. aId 
to sClenttfic scbools, App. 447-449. • 

43
2
-'. 



24 DBA DUB 

Report, 1868-conhnued. 

Draw'''g. Payment by the SCience ~n" Art Department in respect of draWing In elemen~ 
ta,ry schools; douht as to mechamcal Of !(eometncal drawlOg bemg much tsu~ht. LUWe1& 

697 789-795--D!f6culty ID defimng where SCIence and~ art are divided al re)!arda 
mechamcal drawing, tole fl31, 832--Neces~Ity ofalt masters bemgcompetent to teach 
geometrIcal drawing, II hllst the majorIty take cerllficat~s to teach al.,) mechUOlcal 
drawmg, lb. 833, 834-, -RegulalJon tiS 10 all drawing coming under the urt dIVIsion, .b. 
835 856. 

Very ba~kward state of mechaOlcal drawIng In thIs c"untoy up to a recellt pellod, Cok 
851--Dllierent modes of teachmg III dIfferent schools 10 reopect of me~hanlcal draw­
!Dr-, lb. 855-869--FaClhty at plesent for art masters to quahfy at the May elIRmlnllllOn 
as sCIence teachers for mechaDlcal dla"lIlg, obJectton to a speCIfic eX.DUllat,on m thelf 
case, W. 8Go-864--Advantage of mechaOlcai drawmg and descrIptIve geometry a8 

taught m the schools, deliclPllcy generally In the matter of practlC.Igeometry, Isel.n 
'1411,1412• 

Large mcrease of artlz.n students expected to come under l.nstruct10n ID geometrical 
and mecharllcal drawmg, 11 greater faclbtles were afforded, Important advantages of 
such lDstrucbon, Stopford 4386-4399 --Collcluslon that au art mastel who has tuken 
t'he mecbamcal certIficate IS perlectly competent to Instruct classes m geometrical aod 
lnechamcal drawmg nnder the sCIence dlVlSlon, and could rcaddy quabfy as sCience master. 
deCided advantage ID h,s domg so, ,6 4400-4426--Advantage 01 elementary mstl uc­
tlon m geometrical drawmg lD pllmarv 8ch,,0Is. tb. 443~--Early age at which children 
may begm to learn mechaDlcal draw 109, .6 4434, 4435 

Statemeot as to tbe mecbamcal and geometrical drawmg taught ill alt schools not being 
equal to Ihat taughlill sCience schools, and as to the expedIency of sucb teJchmg bOlng 
r.ollfined 10 sCIence classe~, and bemg kept dIstinct from the oromary teachlOg In art 
scbools, [selin 6394-5401>. 5430-6460. ' 

Recommendation by the Commltte~, that plementary ills/ruction m drawlOg be given la 
primary schools, Rtp. III --See also Elementary Educatwn. 

DUBLIN (COLLEGE OF SCIENCE): 

Slatement' as to the College of SCience not bemg yet fairly In operAltoo, thIS belOit Its 
firstsesslOn, Str R Kane 2836,'z!l37-Careful c"Dslderatlon by the Royal CommIsSIon, 
of wInch witness was a membel, of the scheme of study ttl be pursued 10 the College of 
SCience, formation of the schome upon the model of the Ecole Centrale des Arts et 
Manufactures ID PaFlS, lb. 2838-2841. 2854--Arlan~ement that four dIplomas shonld 
be given, one m pracltcal me(.hanlcs and englDeerlD!r, one m chemistry and chemical manu­
factures. one ID IDlDlDg aud metallurgy, and one ID agueulture, .b 2834. 

Behef tbat the estabhshment of the College of SCIence, In Dubhn, IS not U\ advance 
of public oplOlon, and that It will, In a short bm~, be tully nppreClated, SIr R. KaM 
2845-2848 2850-- Statement as 10 the wltbdrawal of tbe popular element of sCientific 
IDstl'Uctlon at the college, and dS to the l,mltstlOn of the SCOpl of the museum, grounds 
for complanlt ID the matter, lb. 2848, 2849 2890-2915. 2947-2961--1mportllDce 
attached 10 the Industnal museum of the college, w. 2848,2849 'l914 2949, 2950-­
Excellent btaif 01 profes,ors attached to tbe college, there helOg, huwever, two Of three 
chairs not yet filled up, ,b. 2851-2853 _ 

Modl6ratlons reqUIred lR adapting to particular locahtles tn En~lal1d the scheme of In­

structIOn pursued til tbe Dubhn College of SCIence, Sir R. Kane 2854-2866--QueRtlon 
considered aR to t~e sthdent. who came to the College ID Dublin, bemg provided with a 
suffiCIent amount of prelommary sCientific knowledge, advantage bereon of cer/am exh.­
bttlORS aod scholar-hIps fonod~d by tbe SCIence and Art Department, W 2862 '2871' 
~!l74-2978--Doubt at present whether CIVIl englOeerlng IS to be one of the studiOS ID the 
college, W. 2dn--Explanallon ID connecllon WIth the fees of the students, tb 2898. 
2905--0bstacle to the professurs al tbe college undertakmg a coorse of eveomg lec­
tures to artlzans, ,b. 21)06,2907."2971-2973 

Represel1tsllon as to the teaelllng body of the college bemg too ",uch subordmated 
to tbe admmlstration or actloo of the secretary, expedIency at tbe Committee taking 
eVIdence on IhlS subject d,rect from tbe professorial staff, S,r R Kan8 2980-2992 

Reference to the Dubhn College of Science as a model school for teachers, Coomber 
3891-3893-

JOIOI letter from the professors in the Dublm College of SCIence 10 defence of the sepa­
rallon of the executive from the educaltonal deparlmeot, and 10 approval of the actloa 
generally of the Se<.retary, Donnelly 6610. 

Amount of the Estimates for the College of Science for 18ti7-68, and 1868-69,..4PP 
42 7. 

Ltst of Royal ExhibitIons in 1805, 1866, altd 1867, to the Museum of Irl_ fn /1l$lry 
and the Royal College ofScleoce,.A.pp 463 

Explanat.OD 
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Dubllll {Royal Dubl", Socrely) ExplanatIon of the system of lectures and scientIfic ill-I 
strllct.on 111 opl'mtlon ID Dublm, through means of the Royal Dubhn Society, and .ubse­
quently "f another lOstltutlon, p.evlouoly to the establishment of tbe College at SCIence, 
bJT R Kalle 2830-2835. 

Amount of expendIture or of esllmales 10 each y.ar, SIDce 1858,in respect of Ihe Royal 
Dubhn SocIety, App. 427. 

Dulwlch College Cumment upon the omISSion til leach sCience at DulwILh CollegE', Buck­
master 8275-

DuTliam (Millmg College). ObjectIon to Durham as tbe place fOT a mUllng college, Dagb,sA 
735S. _ 

Durham URll1erstty. Obstacle to a course ofmstructJon at DUlham Umverslty m tbe applied 
SCIences, Playja.r 1029--Reference to the very dehclent 'nstructlOn in SCIence at Dur­
ham UlIlverslty, Clfzpham 7059, 7060--FaJlure hItherto of plnposals for mIDlDg Instruc­
tion at Durham UmversJlY, &uggeslJons hereon, Coclirane7204-7209 

Dyeing Trade. Ev.dence as to the pressmg "ant uf SCientific flralDlDg of forempn and 
man 'gers In the dyemg trade, and as to tbe gro\\mg fOlelgn competitIOn m the trad.-, 
R",leY4037 et seq.--lmmense waste 1D dyemg estabhshments, through the want 01 

BCI"utIiic knowledge,.b 4°47.4131-413"1 4198. 4225--FaJiure of attempts by wltn.ss 
to mtroduce sLlentl6c ?ersons mto his establIshment, ,b 4°47, 404B. 4243, 4244-- Com­
palanve pOSItion of Enghsh ~lDd fOlelgn manufdclures \\llb respect to dyemg, furtber ad­
verted to, superiority, at present, of th,S coulltry, Ib, +a6-4142 4175 et seq --Dissent 
from Ib~ vIe" that the proces. of dyemg of mIxed goods orIginated m Lanca.htre mstead 
of ot Blodford, lb. 4177-4181--Prospecl of RUSSIan comp~tltlon in dj ed goods, ib, 
41 82-4 I 85--Increased requITem.nt of sCIentIfic knuwledge 10 foremen, owmg to the 
mcreased compitLatlon and difficulty of tbe plocess of dyemg, as extended to vanous 
mIxed goods, lb. 4217-4225. 

Supellor dvemg process ou the Contment, oWing to better chemical knowledge, 
Mundella 4589-4593. 4674-4677 4694-4696 -Want ut sCIentIfic foremen ID l\ottlOg­
ham advelted to wltb reference 10 Ihe sIze 01 the dyelOg estabbshments ID the SIlk hade, 
&e., .b, 47J9-4728-Qu •• hon LOllsldered as to tbe le'pectlve natural faLlhtlcs of 
France and 01 England for the silk trade, ,b 4729-4736-Want of chemICal educa­
tion 111 the men employed as SIlk dyers and stamels, B,rkan 4900. 

E. 
EDINBURGH: 

3. U",verSlf:y. 
2 Walt Inshtullon and School of .it. ta. 
3. Industrial Museum 
4. Edinburgh H.gh &/1001 
1\ Lectures 

1. UniverSIty: 
ExplanatIon of the abolitIon of the furmer ProfesFor.hlp of Technology at Edmburgh 

Umvel'Slty, D"nnel1Y472-475. PlaJl.falr 1188- S.veral Improvements and extenSIOns 
stlU reqUIred In connectIon "Ith the -Umverslty, m ordel to render It complete as regards 
SCIentific lOstluLtlon, Playfa.r 1°42-105° 1155--Low rees m the Edmburgh UDl­
ve,slty as compa,ed with the UOlverslly of London, Carpellter 2147-2149. 

ExplanatIOn relative to the course of mstructlon In engmeerlOg proposed to be gIven 
at Edmburgh UOlversllY, Jenlun 2401-2404---Advantage In wltDess, as professor at 
lhe VOlverslty, belOg pUld by sll~end, and III hIS be 109 l'nabled to requ,re the students, 
to pass a matTlcu\auGn exammatlon, d .. advantage 011 tillS score at Umvel"Slty College, 
LondoD, lb. 2425-24~8 2566-2568-Abohtlon some years smee of lbe chaIr of tech­
nol0ll-Y; deSire for Its le-estabiishment, Macadam 7525-7530. 

Paper conlallllng deta,ls r.latlve to th~ system oftbe UDlversity m reference to exami­
nations and to degree_ m S~lcnce, App 464-466--Arrangements and conditions pro­
posed III connectIon wltb the proposed degree 10 vet.nnary sUl"gery. tb 466 

2. Watt IlIsrltuhOn and School of Arts 

Statement relative to tbe operatIOn of the Watt Instltutlon at Edmllllrgh, and Its 
SU1:CCS'. as regards sCIentIfic IDstrucI'on In com panson with mechamcs' 11IstlLutes ID 
England, Pla!l.falT 1178-1187 

Sundry a.tnils relat"e to the oflglO, comflltutlOn, and \VorJ.mg of lhe Watt InstItUtion, 
.bowmg Its velY succe_sful and benefiCial "peratlon II> regards the sclenllfic rnstructJon 
43~1. D of 
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2. Watt Imhtuhon and School of .Arla-colltlDued. 
of the a.t.zan dae...,... Marudam 7467 e! BffJ • 7550-i659 751l4-75R7. 7600-76.13-­
FouudatJon of the insntutlon to 1821 • pro-pectu. 18,ue·1 at the tillie, .1 •• 7~57, 7458-­
Excellent attendance of sludenb; clUN6cation of theap accorchng to trades JJ. 7457 
7463-74fi7' 70;,;0-i553 - Large number of clerks anrl shopmen anlung the .tad~nl., JJ. 
7467.7468• 75J~-75~ 

Support of the Instltut'on partly by tbe stullenls' rees and l'artiy hy cuntnblltlOWI, 
Aitu:tUitznl 7472-7478 7611, 76Jz--Stlltement uf the arrangem, nts f"r lellure. and 
instructIOn m cbeml8 l ry, mathemalles.&c.lbi47Q-7-\8R--Sy.trOl of ItfBDtlug dlplomu 
to studelJib .. bo altaID proDclency In ~hen"stry, natul'lll pbllosophy, and mathematICS, iI. 
748o---SE'VeraJ Illstaaces 01 81no""I& ba9tng aUalDed eJtcellenl SituatIons, w/lIlst many 
b .... e aUobutul, !hel~ success tAl the bcrenb60 tratolng reLelved IU the Scbool of Arts, ,b. 
748g,. 749n• 76560 7056 7584-7587. • 

Recent £rrangement hy .. b,ch the Watt InsillUtlon bas become cllnnected Wllh the 
Sc,ence and Art nl'pertment, MtUaOallJ 7495. 7615--Atlendance pnnclpally orlhe 
art.Zftn class at &be lUSlltutroo,.b 7506-- E:o:pedlellcy of all extension of the Institution 
In ord .... to OIl'S! th .. demand III EdInburgh for belter fdClhtl~8 of $clentlfic ID-tructllln, lb. 
7507-7515--Statement 01 the numbel of students who baye "nended the dIfferent 
classes, .b. 7550. 

Absence h,therto of any am trom Government towards the School"f Arts, belief tbllt 
such Bul would mcrease the nsefulness of the JDStLtutlon, MtUadam 7558, i559. 75!!1, 
758a- 7604-7607- 7611-7616--Meaos of Imparting an u-elul knuwledge of .. hemlstry, 
&.c., In the inslltutlOn. as apphed to Il'lId~s, thougb It I. bardly pU"'lble In the techmcal 
school to teach the various tlades, ib. 7Si6-758 I - System of eveDlng das-e. ucla­
slVelJ a\ the Watt '"slllutlOn, there belllg JUDlor "ud senIor (lasses. and Ihe IlllPndance 
bemg much larger In WillIe. tbun ID summer, lb. 7610.7621, 7622--Partlculns relatIve 
to the salan~s Of fees of the tedeher-, .b. 7625 7628-7630. 

Testimony to the bent/iual elTel t of the Walt Inst,tullon ID wltne""'$ case; great value 
ohts opera.lJon dS regards the art'ZIIn class generally, Bain 7827-7819 7853-7859-­
Suggesnon that the lO.tltllllon be enLtrged, and Ibat It be pndowed hy Government, aa a. 
Dleans oflDcreastnl! Its userulness and Importslle". W. 7850-7852-

Pappf handed '" by Dr .. Macadam conlall"n~ parlleulllrs relatIve to the course of 
IIIstrnetlllD m tbe Walt In-titutlOn, and the re. elpls and payments of the IDslltullon for 
the year ehdlng alst Oct .. bpr 18b7, App 471 

3. Induslrtal Mrueul1J 
Informa.t on r .. luDve tn the Indu.trlal Museum al Edmhurgh, Iti Byslem of lecturea, 

and tbe excellent att< "dauce of tbe artlzan cla.,8", objectIon to a direct connectIon 
between the Mllseum and 8cb,,01 (If Arts, Macadam 7531-7543--SupPOrt of tlre 
Industrial Museum by Government G,ant, rh. 7644. 

Retnrn I.r eJtpend.tnre III edeh ~ear sance 1858. App 427. 

4. Ed.nburgh H.gh School: 
Anaog~OIenls In force at the HIgh School of EdlOburgh for tbe teaclung of elementary 

SCIence, Macadam 76;lZ. 7633. 

5. Leeturu: 
Good attendance at popular lectures U'I 6ci~hce delivered hy_ ""tness nod other 

professors ID Edanburgh, Macadam 7546--7548--AIIt·ndance chiefly of the hIIddle 
classes a.t cetbnn lectures at th .. P'nlosop'ncal InstitutIOn, rlI. 7549-

See also Agru:altare Scotland. 

Edtu:atun&. 8ee the Hnl(/aag. gf~ertll1g thnnzgluntt the bulet:. 

ELEMENTARY EDUCATION (PRIMARY SCBOOLS)' 

1. WllfIJ tif I",prolJedPnflUJrJ/ EJucatioallu "ruufor SCfentljic l".tnu:tum. 
2. Strggatwru tU ,. E/eJllJentary Scaen"" tUlt:hi1lg ... Primary &hoou. 
a. Very lumIed ezteat ItJ wruck Saenre call be taught ill Ekmmtary Schooll. 
4. I"'P""IaN% otJodud ItJ ""J1f'011ed Pnmary Edumtio,. rallter tluJn to 

hcinthjic Inltt'ucl_ 
5 • .AlIM1Illed sy.'''. ngguted by Mr. Cole. 
IJ. C01IClwrwv mad lUctnlUltnldatw". '!! tke C_ttee. 

1. W tmt tif I-.prrmed Prinlaty EdUJ:aluna tu a bnau for Scientific IIUInu:twa : 
Belter attendance at science II< hools If the elementary educatIOn were better. CAIe 389 

--COlHllderatlOn of &be extent to • hlch a bettel' foundation may be laid 1M _""fie 
_rUetiDO 



ELEMENT \RY EDUCATIOX 

Report, 1 R68-contmued 
--------------------------
ELEMENTARl' EVUCATION (PRIMARY SCHOOLS)-contmued 

1 TVant of Imp10ved Prtm(Jry Educatzon, ~c -cuntlnued 

InstruLliun by lInprovmg the eltmelltlly leddllIlg:, -,u.!g:estlOl1S 011 thu.i pomt, Llngen 
7 17-7?8 739 754-766 773-n8 8'3821-824- F,equpnt ob.tacletotbe ouc,ess of 
.... cleDce cldbbls tor workllJ:.!, Hh 11 un dCCOlllit of tile dc-hutHey of PlllUdlY eduLdtlon, ]:,el'tn 
1408-141" 

Irnl'urtdu, e of -ollie elemental) kno"lecig' III SCleliC C _ludent" Jarmam 4463 4467 
4'Wl-46'i3---0botadc to ,clelltlfie IIlstru, t'on unl, ,- 11fIlllalY educdtlon be Illslsted 
upon, J\lundella 4693 'f702 4717 4740--NeClsslt\ III the Iliot plaLe of Improvement 
Hl the pr,mdlY edu, atlOn of tile workpeople 111 "rder Ihat the v may aVail th,mselves of 
SCIt nhfic m-trllLtJOIl, Ashweli 4819-4825 486o-48b2--Slat, meIlt shOWing the great 
wallt 01 elenwIltalV InstluetlOn of the labourll1U: cla'ses 1Il Lancashlle ,Inn CheshIre dS a 
nece"alY I'" Illlilnarv to l"chnJ~dl educdtlOn, Watts 5IJI-5'40 5210-5215 5242 5243 
--Great deficlenLY of \,"111aIY education, Sn that sc'el1lJfie llIStrUcllon IS lalgely 
rendered I III pi "ct':, able, Lawton 5276 lil!80- --N ecesslty of prim "y education at the 
work Ill!; clas,", III order to fit them for an extended Bystelll of suentlfic instructIOn, 
Roscoe 5591---0reat Wltlt ofprlllialy educdtlOn, ,md ofc"lIlpulsory regulation. on the 
subject, PLatt 5790-57Q7 

2 Suggestion, as to Elemenlary Se.ence ieachUlg U/ Pnmary Schools 
Sug~ested le-OI-,anlsatloll of the wllole edU<.dtlonal bystl m of the counh \, "lth a VIew 

to better I'lsi ruellon III oe Jenee, Playfalr 1017 -- Advantage If III the pl1malY schools 
tile teaLbers l\ele to give '=ome eltmentaty w",trucuon III suence, Playfau ) 126-11 ~3 
llP-II77 , Percy 1495, 1496 1538-1'i45---Conc!uslOno as to the g,eat advant,,!,e of 
tt adl ' n!2, elt ml nt(u 'y S(1encp 111 the schools, both of the Iludille clao;;;...,eb and ot thl:" \\orlmg 
classes, ,ugge,tlUl1,oll thlswllJed, Carpenter 2045-20502065-2°70 2102-2107 2150-
'2157 2178-2197 

~lJggel!.tlOnb .Ib to the eh:'lliental Y tedch1n:! III "iClence cesil lblt" III the rdSL of pllmary 
oehool" Carpfl1tel 1046-2n4~ 2066-20;0 2101-2157 2178, Cromwell '3471-3980 
4006-4010, Watts 5149, 5150, A,tken 6366-oJ71, Chance 6628-6636 6646 0712-
6714---l x Je} JeHle of \\ Itne..,~ as .1 tedLht-'r of Sll21l1 e In ..,ecendalY scbool~, Inference 
aQ, to dJe gl tat BUrCtS5 ot bClellCf' tedc!l1ng In the C 1St'> of b lyS oj ilOlli elt-"ven to .;.;lxteen 
yeal, 01 age, Tyndall 2229 2237---Al'proval ot tile tedchll'~ of gCI'mell1cui and 
meclid11lLdi drdwmg 10 prIOla I y ,chools, Cromwpll4oo7-4010 

Condu"oll a" to Its bemg fedslble til give Ilehmlllary mstrllctlOn ItI SCience to chIldren 
.()f abollt t"elve years of age, Jarmal!! 44R3-44Y2---ImpOitance 01 ,,,tlOducmg elemen­
tary _Clellce 1111<) pfltndly schools, Sales 5053-5056 5100, blOl---Opml< n tllal SCientific 
tn,tru, tJOn shoula be pllman, alld tltat I,ter_ry IllSlrnctlon -hould he b,!'ed upon It, 
pr_LtIce of wllness 111 Impdltlllg dementarl SCIence advHted to heleon, Angell 5J64-
5368 5J87-5392 

FaCIlities alrcady 'n orela,' n for the b,tter sClentlbc cuitwe ul those "h" requlle It, 
:8llggestf'd InCI e l"!oe ot faClhtH'b III CUnllf'ctlOll WltiJ unproved 8) ... t\ nlS of pflUldry and 
secondary eduLatlon, Rumney 5891 600R et seq, 6,07-6111---Nlture 01 the amend­
ments deslI"ble 1Il the plesellt s~s\em of pl1111dry ellucatlOn, approval of elementary 
sCience teaclllllg, Ib Roo~-6021 6100,6110- Advantage "f the elementdry pl1I1clpies 
of sCience bemg Idught III t"ielllt'nt,try schools, chllu£< n beln~ requued to lem!ln at 
school till I I 'Ilr age tor that plllp ,-e, Hi/)DS 6518 0,521-6525 6,5b,5-6S71 5,576-6585 
--IutloductIOIl by WltU(>"'S of sonte teachlll~ III <..hellllbtry, &l , lnto sLhcols duacbed to 
hIS WOl ks, Chance 6628-66J2 

Want of mducements 10 I he t< ac Ii Ill'" of 'Llenee III the day time by elementary teachers, 
Macadam 7498-7502 7604--SuggestJOI1 as t" the chaldcter ul the tedelllng III SClelire 
willch md, be a<lopted III elemen,ary schuols, boch tedclllng to W,III11LnCe at the age of 
ten, or f,om ten to twelve,lb 75'.'Jb,7599 7608, 7609 ~ BelIef as to the lacllnv of 
glvmg elementdl Y IIl,tl uctlOll m oClenee to clllidien III eieme"t"n schools both 111 ::'cotl,"d 
dnd hn~land, Mayer 769,,-7697 

J Very bmt/ed e:cient to whzch Saenee can be taught an Elementary Schaols 
Concurrence of opmlOn ,IS to the velY Imllted eXlent to whlLh any sCIentific knowledge 

(auld be profitably Imparted III elementdry schools, LIT/g"n LJ94-bgM, Jenkm 2482-2485 
2594-259H---Ohstacle on account of the Ldlly age at whIch the chrldr.n leave the 
schaub, LIIlgen 699-712 744-747---Vel y elemenlar) dnd popular chardcter of llie 
sClentlhc Ilistluetlon fed-I)le III the ea,e of the oldlll"'l lab0ullng classes and at pl,llIary 
schools, Clifton 261 J 2679-2081 2717-2719--1)out>t as to llS bung leaoJi,le to teach 
felen,e tll eillidren m plll\lal) .ehools, Miller 3427 3470, 3471---LIlmtcd exlent to 
whIch ,C1ence c 'n be mllo<luced mto dementary .etlaols, Moseley 3762 

4 Importance attached to Improved Primary Educatton rather than to Sc.entific 
Instructton 

EVidence to the effecl tit,lt It IS Illfillrtely mOle Important to g,ve pI1lvary educatIOn to 
the mass ot the people, than to proVide speCial SClentlhc InstructIon for the artnan classes, 
Ru.mfie!l 5891-59°0. 6008-6017 
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Reporl,1868-conunued. 

ELEMENTARY EDUCATION (PRIMARY SCHOO.t8)-conunued 
6. Amended aJlstem aUf/geated bJl Mr. Cvle • 

SlIl!gestJons by Mr. Cule for extendmg the 8) stem of State aid to Ichool. for pnlllary 
or elementary educatIon, Irre.pectlvely 01 tbe employment of certificated blebel., App. 
469. ,,60. 

6. ConcluSIon. and RerfJmmendat.on. v/ tJu Comma/t;.: 
• Great want of proper elementary IDstructlon ofc:hlldren uf the workmg claS8~., R,I" 
II-V--IU8ufficlency generally of the present "ystem of I,"mory educat.II>D, lb. III, I •• 

ConclusIOn that \\Ith tbe vIew to enable the working class to benefit by sCIentific In­
structIOn, It II of the utmo~t Importance that effiCIent elementary lIIstructlon .bould be 
wlthm till!' reach of every, hlid, Rep. Ylli--Also that unle •• regular attendance of 
chIldren at ,chool for a suffiCIent period can be obtamed, httle clln be done ID the wa:\, of 
their SCIentific lJ1MtIUCtlon, ab.-Alsn Ihdt elementary IlIstrncllon In drawmg,lD phYSical 
geography, and m tbe phenomena of nalure. should be g,yen ID elementary schools, lb. 

• Further recommendation tha.t all who-e \IeCessltles do 1I0t obhge them to leave Ichool 
b.fore the ageof fourteen, should recelye mstructu'n In tbe elements ofsLlence as part of thel' 
genelal education, Rep Ix--Also that tenchers In elementary day schools should be 
paid on results for tOll., hlllg sCIence to the older scholarl!. III the Bame way as payment IS 
now made for drawmg to sucb scbools, lb. 

See also Age 0/ Children. Botany. 
Draw"'g, Employment 0/ Ch,(drell. 
Srhovl. MVlln9 ~cllools alld Coikge., 
&otu1.1111. 'reacher,. 

Chemtslry. Compulsor!l Educallon. 
Half·t.me Sg.lem, K.ng'. Somborru 
Rat.Jor Education. &", • .d Cvde. 

Empz"Jlment of CI,,(dren. Beneficial effect If .mployers of labour gave dueN encourage­
ment and prefelence to boys who remlllned at school until they brcame suffiCiently ad­
val)ced, Langen 734-738. 748. 753--Prol,osal that 8. certrlln amou"t of pnRlary eduLa­
tlon be ~n md"pensable condition or the employment of cbddren, PloJJfa.r 1017-IO!1l. 
loiS-IOS9. 115i--Probablhty of IDCleased educational tfforta by parent< If boys were 
not allowed to work m nlll1eS Dr faclones below a certain age, unless they could pass- aD 
eXllnlfnatlon in rt'admg. wrltmg, and arlthmeltc, Corhrane 7230-7238. 79.62-7275. 

See also Half-tame Syst.m. 

£IIdowment. (Grammar Sckoois, te.) Approyalof the endowmenta attached Lo some of the 
g.ammar s(hools Lerng applted 10 sClentlficlDstrncUon, Lmgtn 1514-816--0pllllon that 
half tbe endowm.nts of the grammar slhools throughout the country" should be compul. 
sonly apphed to sClentlfia InstrultlOn, Cole 933-937--Sullgestlon that numerous eJl18t-
109 schuols and colleges Le reqUIred to supply rnstructlnn In apphed SCience, and that {"r 
.thl. purpose their educational endowments be made ayallable, PlaJJfaar IOt7. 109.6-109.8. 
1167-1169-

ConeJuslon as tn the eXI;'edlency of remodeUmg the whole system of school en,lowmenta 
In England. aud of d~votm~ portIon of Ihe funds to SCientific Instruction, Carpenltlr 
2177-9.180. 11200, 29.01--]mp~tus to be given to sCience schools bIll reVIBWD of e".t-
109 endO\\mellls, J~nklR 2559- 11579-

Difficulty as to the successful e_taolt.lIment ill large towns of school. lIke the City of 
London School. unlt'ss there be 80me endnwments to start With, reference more espectally 
to the question of the teachers' emoluments, Abbott 3592-3600. 3706-37Io-Import­
anee of IDlroducmg SCIt'I.llfic teachmg IUto e .. ery t'ndowed or free erammar school, Parlla­
menlary powels bemg reqUired for the purpose, Walt. 6146--Concnrreuce In the View 
as to Ihe ad.antage of InlroduclOg ~eieutlfic leachlOg IUto endowed s,boois aud grammar 
scbools, R"mReJl60!l7-6031. 6107, 

Condusion oCtbe ComuJlttee tbat It IS desirable that eenaln endowed schools should 
be selected In favourable oltuaIlO". far tbe purpose of bemg reconstlLuted as sCience .hools, 
havmg In view the spealal reqUIrements of the dlstnCI, Rep IS. 
~ee also BlI"'BII1I!Jbam. 8. Newcastle DlltrUt. Scotland. 

EndlJtC1llntts (Science Schools alia Colleg~.). See Calleg.. of Scaence. 
GTants. Proft!llOr .. 

G01Jernment 

Englnurs... See Cunl tUld Meeba'IIcal Engme.r •• M.chlJ1lical Engineenllg. 

Euclul 0p,"lon favourable 10 Euchd as the foundation of ,cl"ntmc tramlng for elementary 
teache .. , unger< 810-812--Advantage .f Legend,e or some other book tban Eudld, 
were used ID the tescblDg of geometry to be!!luners, Woolkg 3058-3063--Approval of 
IDslructiun lt1 huchd belOg ~upplemented by le.soos ID geometry, AMott 3621-3623 
--Opinion fayourable to some instruction ID practical geomentry befCJl'e the use of 
Euclid, Moseley 3794, 379,j. 

Eventng ScAooa and C10ll8el. IIIusb atlon of t1fe profiCiencY attalDed in 'C1entllie mstruc­
tion by many of the students at the D1gbt schools of the SCleoce and Art Department. 

Donnelly 
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Er:DI;Ilg &luJOu IZIId Ciouoeo--alQtinued.. 
D_lly 3R6,381. 392, 3!tJ---Coneunence In the forPgOing coocIa-ion, Cok 387-­
Snccessful operatIon of the nigbt &fte""" dasse;; in tbe e1emelltary scbools. Domtellg 414 
--Varymg llWIlb.:r of annual DleeUngs of ewenill!!; "Ias._ .n seieoce, the minimum 
number of 1"""'11$ entitling 10 payment beiDf: l_lJ..fi"e. w. 53'Z-5400 

AdYalltage of eweuing ch"Sf'S in seieoce for the clnJdnon of IabomenI and I!I'lJzans. 
CUftoa 2717-2727 --Expediency of the professors in the JKI'POI"'d ""lieges bemg 
requIred to hold e"enin~ as .e11 as day cla&&es, ii. ~805--&.,oe6cial elfect of 
tbe BIght c1_ .n SCIence 10 connecnon .,th the Sc,ence and Art Department, as snp­
plementary to day teachmg, M_leg 3;57-3759- 3.90, 3791-.-Eotlle ioadec},'8cyof 
BIght <.lasses for the SCIentific teacblng of clnldren on kavmg oati.mal achool., w. 3i60. 
3761• -

Importance of cODlbming day schools and evenmg classes.n the _ bniJdiDg; exeel~ 
lent "trEd ul thIS pldn at Bnswl, Coomb~r 3856-31158. 39M. 3Q550 3957.31159-Value 
attached to e .. en~n ... cldsse& 10 scIence as a supp'ement 10 day classes, Ripby 4"18. 4103-
4105 -lmpedlm';nta to satlSfaclury sclenbfic tracbmg in the cue of hoys attelldmg 
evenltlg cldsses 10 SCIence at Mancbesler, Ab[!.~U 5329-534°. 6.150-535+ 6.'369-6375 
--Obslades to the successful operallon of mgbt scbools attacbed 10 manufactorIes for 
sCience cln •• es, reference herpon tu the bad aUendance at a former mgbt school estdb-
llshed by" Itness. Wnghr 6893-6895 6918-6924. /See also (,oUog .. of Science. 

EzamlRatwns (Sczellce and Art Department). Useful system of 10cailOspeellon when the 
BClenee exam illations 111 ennneClJon WIth the Sclellce and Art Department are gOlllg on 
throug'lout the countl y, Cui. 18-20--Pracllee of holrlmg the eXamlllatlOns m May on 
tbe same Dlght, ID each 8ubJPct, all over the LUl~dom, DonnellY401--Faclhtles to the 
public g~neralJy to be exammed, whenever there IS a commIttee 01 five pel sons to look 
after th~ examlllatlOlI,.b 4ol-403--Eammg- of tedche.s adverted to w,tll reference to 
the dIfficulty of the dIfferent subjects of exammatlon; care taken 10 the matter, zb 440. 
632 - 6038• 

DISapproval of a sCientIfic subject for the .evenlh standard of e\UmmatmD m elemen­
tary schoolo, L.ngen 743--Amended system of exaUllnatlOn de .. rallle "Itb rererenle to 
theoretICal mechaDlcs, Coomber 3859-3861. 3864-3869 3876-3879 - Advantal!e of the 
practical character of the exammatlOn papers ot Professor Tyndall m phYSIC-, zb. 3870' 
3876-3879--Importance attached to the annual exammatlons 10 schools m conllectlon 
'\Ith Soutb KenslDgton, Mayer 7710, 7711. 

Ezamlnatwns ( reachers'). See 7'eachers, 5. 

Ezeter. Explanation 88 tl) the Don-success Illtberlo of efforts 10 establish a sCience school 
at Exeter, Buckmaster 8238, 8239. 

Ezhlblt;on. (Works of Art, ~c ). Importance of local exlubltlons of sCIence and art. c.II< 
943,944· 

Ez/"bl/'ons and ScholarshIps. See SC/lolarsh.ps .n Sczence. Sczence Schoou uti Cl-. 
Stcondary Schools. 

Ezpendlture (Sctence and Art). See GOJ:tJrnmellt Grants. Paymetlt DIl BuJt&. 

F. 

Factory Schools ConclUSion as to the lD.uffi. lency of the pnmary education nceiyed ill 
the factory schools, Rtp. IIi, IY. 

See al.o Elementary Education Half-lime System. 

Fee'. See CollegN of SCIence. MIddle and Upper CI-.. 

Field, Alfred. (AnalYSIS of hiS EVIdence rIs Chairman of the Birmingham Chamber cI 
Commerce; has had a 'ery exlenslve expeflenle In the e"port of BIIIDI~bam marmI'~ 
tures to the Umtet! St.,tes, 6715-6719--Much less ready alt.erabou and adaplaliooof 
goods III thIS country thsn 111 the U OIted States to new requIrements, 6]20-&]2'1. 6i35 
--Great defiCIency of general Bnd sLleobfic education among ahe artlZan dase in Ea.g­
land, whIlst 111 the Umted States the rever.e IS the rule, the result beoll!!" lID lIJlJDeDEe 
Impetus to Llle mQnufitctunng product of tbe lauer country, 6723 lit «q. .. 

Importance of the nelessary schools for prImary and sclenbfic instruction bel~ 
proDlptly prOVided, and beIng e.tablished by Government, 6724- 6]41,6742. 6]97, 6]g8 
--Slatement as to tbe educatlooal f.cJiltle& 11\ the UUlted State&, and the excelJent 
etrect thereof as regards the work.mg clasSf's, 6725- 6742-6753 6j8cHi71!2.Jl:;B+ 

Detulls relabve to the great decrea<e In the export of the mannfactnres of BlrDlIngbam. 
&c , '0 the U OIted Stales, and 10 the BrItish Colom .. , and to nentral markets g~nerally, 
owmg to the successful competttlOo of Amerlcall aod Contloental monofactnrers, 672ts-

4311-1. JI 3 6738. 
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Field, Alfred. (Anal~",s of Ills E.,<lence)-eontmutd. 
(in8 67i0-6779. 6783 6785-6796--Larl/e use of An erlcaR mllcb.nny an<1 II'\.""0n. 
In tills eo"ntry, 6739 6740 6760.676~-- Relative vIllue alta, he" to Enghsh workmeD. 
and American wOlkfllE'1I by employers to the 8l8t~s, b754-bi59-

Beltef that tlu-re is no opposition by workll1\! tn~n 1IJ tb.· Untted Stnt •• to lIew Inven-
1I00F, and that st'lke" very rarely ha,.pen, 67b3-b167 - ConclUSion that the Import 
dl>tl~s III the St.t.s have had lIothmg to do Mdt the d,mIDutlob"Of Sunsh export, 6789-
6i96~ E, pedlellcy ofscbuols of betence IR Englaod bemg e.tabl,sl,.d bv Government 
In the cblef ceotre. of manufalture, 6797, 679" 

FOREIGN COMPETI'l'ION' 

Larger distributIOn of sLlentlfic knowledge on tbe CuntlD' lit than In Engl .. ud, Carpel/fer 
208a-2085-D,s..tnt from tbe view Ihat I.bour.n and artlSllDS at .. more BClentt/klllly 
m"rllt(eo 01 more effiCIent on Ihe Conhnellt th81' ID Englund, Jenllln.!l433-"439' 2486-
9489-- Suptnol' ,clenhfic knowl~dge of masle,s and managHs on the Contrnent, .6. 
2436-24311 2442-- Bxped .. ncy ot the Fame profillency m suentlfic education bemg 
attained generally In Englund as on the Contm.nt, 10. 2552-2567. 

_ EVIdence 8S to the advantage of foreIgn manufacturers on ,he ecole of tbl' superior 
SCIentific knnwledLe olm.,f forem. D. and managers, RIpley 4oS7 et seq; Wlltson 7428-
7432, G.ll 77t2-nb4' 7i79-7781 7808, 7Rog--Grealer rnl~l1.genc~ of 100elgD. 
manufacturers on sCientIfic BubJrtls ,hun .,f Enghsh JDdnuf,.ctureI8, Rtpky 4175, 417fl. 
4266-4<279--lncreasIR!! (ap'lal employed by 10relgD' manulaclurere, whilst they are 
nOI only 1lI0le suentlfically edulated, hu~ ale f •• r more eurne~L In Ihell buame~., than 
EnglIsh Dlanu/aclulers, zll 42,,6-4273 

Inlmense prngress made oflate years by foreIgn manulacture.s, tbough u. regards the 
hOSIery trade they are stili \,eb'nd British maRllfactuler., Mundella ~568-1574' 4t:S,8-4090 
4787-479o-,---u,ounds for the conclUSIon tbat nD II1Jllnolls iorel!:n compet.tl"n has 
Blread) arl-en. und Will st,ll furlher luclen-e, 8S legards tbe boslery, silk. lind "tber trade. 
of thl& ~()IIDtry, tbrough the great attenllon pa.d on the CouUDeDt to Beleo' lfi .. acqulre­
u,ent_ IP fOI.noe\) and managers, whilst Engldnd I. dormant In Ihe matter, .b. 4571 
et seq 47tl7-4793--Wlth equal advantages a. regald~ sClellbiic m.tructlno, the 
Eughsll maoufll1.turera will assuledly hold theIr 011"1 aga IRst torNgllers, 10. 451i2-4688 
4b87-4690. 4736. 4781 4791--Les. advantage abrQad II>' regards. heapoeBfl of lal>our 
than IS generally supposed,.b 463'1- 4634 4638-4685 4690' 4153 4787. 

lIesult 01 a VISIt by WlIllessto the PartS Exb,b.tlon of 1867, I"s conclu.I"D bemg thai 
fhrelgners hav" not, et equalled Enl'llsb manufa~turers ,n the makmg of locomotIves, &c., 
or of tOl>ls, K/han 4904-4907 4941-4943 4982-Experle1l2e "f \\ttope8 10 connection 
with the Pafls I- xhlblhons 01 1849,1855. and 1867, aDc\ w.th the 8tale of sCientific 
~nowledge of artIsans 10 Fran(!e; &c, In dlffereDt years, con"lu~lon ". til tire greater 
advallce made on tbe CODtlDent tban IR thIS coulltry, Aztkel/ 6279-6287. b.i35-6349. 

EDlplo)m~nt of .ome forergnPrs by wltneS8. doubt, however, as to foreIgn workmen 
havllll!; ml'le sClentJiic kllowledge than Eo!!hsh .. orkmeo, Ch .. "ce 6624-6627.67°8-6711 
--Doubt as to the want of sCIentific knowledge 00 Ibe part of wltne.,.', workmen 
havlJllt been l,IIJurlou. to him 88 regards foreign competitIon, Lloyd 68'36-68s8--Very 
good quahlkl1t,ollS of the" Ollllng men m lor.lgD factotl"'" focdlllell lor therr educatIon 
adverted to !tNe"n, G.ll 7750 7758-7761. 7793-7796--PartJculara reIatlVe to the 
IUdust".1 schnols .0 PrubSla, ~axoDy, &c , and the arrangements for theorellcal Hnd tech­
Dlcal IDstrUl'tJon. W. 7765-7778- IDcrea<lOg CLmpeutlon 01 foreIgn manufal'turers 10 
th., n~utral markeu althe world, w. 7804-7808 

Statement ShOWlll;>: the great declme III many bran. hes of manufaci ure at Bummgham, 
$t.e, oWJn!!. tn the gleat IOCle •• e of foreign cOinpetltlDII, slIchd"clme bemg to ~ome extent 
due tlJ Ihe want 01 >.,enulk kDo"ledge, Wrif,M 68~4-6889--D.tads relative to tbe 
great d.crease ID the .xporl of the manufactures (Of BU'",iul:ham, &.e. to the UnIted 
btates, to Ihe British Colonies, and to lIeutrdl markets generally.owIDg 10 Ihe suece.sfol 
compeIJtlOo of Amenc811 and 'Contmental manufactures, FJeld 6728-6738. 6no-6779· 

, 67113. 678&-6796• 
List of BOme articles maQe III BlrmlOgham and the hardware d,sttlCI whlcb are largely 

replaced ID Ibe common markets of the world by tbe productIOns of othet countnes, 
App. 479-481. 

Con~.derabon by tbe Commllree of the evidence IOU tbe 81JbJect of foretgn competition 
and of Ihe .cl.nt.he aU.lIImenrs of foreign manofatturera, Rep. VII, vlII __ Conclos/on 
as to the p,e ••• '" of rOlelgn competllJon bemg oWlDg to other C"Uk. rather than to tbe 
sUp"rlor sUenLI6c attumruents of !orelg" mauuracturers, lb. vii. 

S_ also Artiza,... Belgi_ BIJ'f1Il1I!Iluzm. Brodfurd. (Jalzcq PriRtzng 
Trude. ~ .. Trvuk. Furemm lind Managers. FranCil. GennatIY· 
Iron MaRuftU!l:we": Mach.nery and Tf!.OI.. Manufa"" and M4ItUftU!l:wer •• 
MeItJlJJI1'gy. Untied Stota. W oolten M ...... facture. 
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H eport, 1868-contzmwi 

FOREMFN A.ND MANAGERS 

" Want expe/leneed by malluf<lctlJlers in Lanca.hl/e, &c, on the subJed of sClentdiL 
-forl'men and mllna!!erS, so that f,lIel.llers are often elllployed, /lrounds for tnls conclusIon 
'consldereri, Donnelly 56:r~66 585-596-- P,e,smg n. ed of _<:,o"tI6/ knowledge III 

persons <,qu/red as foremen and managers of wOlk_, Cole 907 982,983--Convenlellce 
of even'DO" Ilasse. In sCience hor the Insb u611011 of for. men alld Inonage, s, though Toot 
capabi~ IIf accomph.IIIDIl all th.t IS requtreGl, Ib, 993>' 994- • 

E.peclal Imp .. rtance attal hed 1It prespnt to the provISIon bf f"Clhtl~s fiJr the sClentd!c 
IDstrHctlon of !or"m." aud managel., Plaq!a,YI070-1075 1°94, 1119-1'122--178clhty 
to foremen ID small w·,rks obtaonInIr SCIentific knowledge at th .. proposed secondary half­
time .chools, lb. 1143. 1144-- Conslderabl~ dellland for SClelllJfic managere throughout 

,the eountry, there bew@: at the same ,tIme a lalge number of studellts and young mll'Jl 
deslroull 01 /ncreas.d faClht""s of mstl uctlOn In sCIence, lb. 1'45- 1156. 

Statemrnt shpwmg the grrat Impurtallce attal bed by "Itness to Ibedrellcal kn"wl~dge 
m foremen elll1me .. e, Wh,tworth 1656. 1098-1704--8electlol1 of loremell! by Witness 
,chletll iram the .rtlzallS themselves,.b 1708 1755--Impc>(lance of bl"te aid 10 the 
sCientific m.tructlon of mllnagers and toremen of w .. rk .. , Nther Iban of allizan., Jenkzn 

, ~439-2443--Great want ,,,I sCientIfic traln,nlt of foremen and mallagrfs III the dyemg 
trade, anel Ill, BritIsh manufactures ~ener8IJy.11 thIs countly IS to contlD"e III success/ul 
competitIOn wIth foreIgn mallufacturers, R'pley 4037 et seq 

Want of faclittles for tbe "e1entlfic InstrudlOIl of foremen and managers rather than of 
workmen, R'pley 4243-4255, Kitson 4!919--Evlden~e '0& to the preselll!t want of 
mnre suentlfic fOleme" and managers m the h011.ry and otlln tTddes, Mllndella 4571 ee 
,eq -- Charricter of the {de,l.tle .. of bCI.ntlfie educr.t1 .n requlle"1 m the case of the suns 
of foremell, K.tson 495R-4964 4909-5001-- Large employment of English foremen 
and managels III foreign engllleerong e,tabltshments, Platt 57640 5798- 5~01--1111port­
ance of the workmen ~n I foremen ID England havlIlg more sCIence added to theu p,actlcal 
Skill, Ib 5;82, 6793. , 

ExpedleDl.y of a cOll1hmatton of practical trammg with sClcnufic knowledg, In the case 
ot Illlinagels of large works, and II/ the a,ttzan class genelally, Rumlley 591JB-6002 
6054-6065--Im pOltance of ti,remeu and m onager. of wot ks havmg 'peclat faelittles for 
hlghel SCIentific 1I1Stl u<tton, Chancs 66J6-6640--E.cellellt opportunttles of foremen 
and n,anagers fOI sel'-lnstrultlOn lit srlentlhc knowledgp,.b 6ogo-6693- -Faclhty 10. 

wOlkmell !Jecommg fOleml'n, Iftbey ha>e llad a sound elementary education, .6 67126714 
Great wont uf lIloleased lacII,tles lor the SCI_utlfic IOstrucllon ot foremen m .. hemlcal 

works, &c , mexped,oncy of the wlthhold1l1!( of State and Governnlent p"zes frOID these 
classe', ClaplULm 0967-6972. 7032-7044 7066-7068. 7673 7100-7103 --Dlffi, ulty In 
obtamlng fOlemen for I olhell~s a"d IrOIl wOIks wIth the requIsIte s<1el1l1nc knowled~e, 
It bemg very deslluLle that Govelllmenf sbould aId employers III the mattel so as to raise 
the standard generally, Cochralle 7Uo-7229-Opmloll as to the foremen and managers 
belllg better educated IU Hallae than III hnglalld, Wal.olt 7428-7432--Dewlpd advan­
tage belHg deflved by \orelgn manura, turers fr'Jm the "<lpntllic acquIrements of theIr 
man Igers and luremen, mf.rence .' to the necessity of •• mdar attlllDments III Enghsh 
managels and foremen .. Gill 7762-n64 7779-n81 7808, 7K09. 

Insuffi.lent state of e,ducahon of foremen ftS regalds sCIentIfic knowledge adverted to 
bv the Committee, Rep 111, Iv--VelydtfiClent Instruction of the smaller manufacturers 
and mallagers,.b v, VI-~ Opportumtles for IIIstlllctl9n m tbe '8Sd of the proprtetors and 
mana!1er. of large worko, lb. VI, vII--Gencr.l,concnrflDCe of eVIdence a- to til<' Imporl­
ance of our mana!!er. bemg thoroughly mstructen In the prinCIples of their al ts, ab Vlll, 

See .Iso Artna",. CaAcll PMnt'''g Trade Dljt&ng Trade FOle.gn Com-
pentzon MechanIcal E1Igl1,eerlllg. M"""g Sclwols and Colleges Ram.-
bottom, Mr 

FRA.NCE: 

Detllli. relallve to the system m France for the tralnln!!, education, and Ilppomtlllent 
of clv,laod melhanlc.1 engmeers, paltlculars mOle espeClallv as to the Ecole Pol) lech­
mque, the ECllie d.s Ponts et Chausse.s, und tbe Ecole C.ntrale, Jenkin 2286-2354. 
2361, 2362. 2458, 2459 2503-2509 2532-2542--ExtreDiely severe eXHmmatloll m 
order to enter the Polytechme Scbool, II bemg, m fad, a competillon for Government 
ftppomlment-, lb. :il2g0-22g6--Almost equally severe enll.nce nammatton at the 
Ecole ('elltr.le as at tb. Ecole Polrte~hmque, ,b 2306-2309--Peeuhar featules of, and 
,elY txcelleut instruction and tramlDg at, the heal. Celllr.i., lb. 2317-2329. 

Very complete sCIentIfic tramlll!! at se~ondary scboul,. 10 France; much more so than 
m England, Jenku. 2331-2334--ExpIHnatlon relative to the practl< al aod theoretIcal 
tralDlPg ~Iven at the Ecole des A'is et Mellers al Cbalotls; Its Imperfect character, w. 
i335-10341. 2539-- Excellent drawlDg at some or the schouls In Fiance, COllcJUSlOn as 
lu the 1Dl1'01 to,nce of I.achmg mecl1aiDlcal drawlOg at a .ery early age, th. 11341-2343. 
2349· 2353, 2354. 2467-247o--Very good dra\\lDg at the ChalOIlB school, th. 2341-
2343 

43~-1. D 4 Very 
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R.port,lH6S-coRtlllued. 

Very Interesling lectUles gIVen to the w<lI"klng classes and otbers at tbe Conlltlrvatol\'e 
dell Arts et M ellers, .1.nl"n 2344-!~4b--El[I./aDatlon relalloe to the s\Slem of matruQ­
tlon lit (hp Ecole St. l'lilhoiaa.lt helng a very good primary 8~hool for WOI kOlen, .b. 2J47-
1l352--ObJatlon to the labor.tcry Cou .... e at the Polyte<hDlc pcbool, .b. 113S0, 11381 
--Very succe.sf .. l opera lion of Ihe Ecole Centrale, ib. 253j, J63/J. 

Doubt as to any advanta;;e of French over BritIsh mallufncturer. as regsrds !!elleral 
mteillgence, Mundella 4781. 47S2--CumpKrotlvely lecent neqUlsltlOn of 8clentlflc 
,knowledge b, Jo'ench manulaclurers • • b. 4783--0PlnlOIl that FreDcll work.men are not 
fa good .~ linghsh \\OIk0l6n, B.rkln 4S72 

Great progress made hy French manufacturers, oWlDg very much to tbe ,cleotllia 
Imo" 1edl'e of their lIl.nngers, who ere ... u~h superior to OlBtlager8 in Enl!lond, K.tlon 
49°6-4914. 4997-499S.--SIlCC~8fulcompetltlon of fiance \\Ilh England In 'he supply 
01 neutlal markpts, ab. 4982-498S. • 

IJtasent from the view thal IVlIrkmen Bnd foremen In France po.se.s more SCientific or 
mere useful knowledge than Enghsh foremen Bnd workmen, Platt 6i64. 677;-('779. 
5798-5Sog-Evldence all to the mf. rl(/fIty of F,anre to England A8 a manufacturmg 
country, ,b. 6765-1'>772-- Fallaclou8 , huraeter ot statements by Dr. Lyon I'la,ralr, aDd 
(llbe".,88 to the succ~ssfnl and growmg competItion on Ibe ['art of French manu/acturel'tl, 
t6. 677'J., 5773. 

Conclusion as tc the more sCientific and art,,!,c educllllon 01 artlz Ina in France than In 
England, A.tken 627g-t!287. 9335-6349; B.bbI6484-6497--Informntloll relatl\e 10 
the rellpecllve atlalnments of the artlzans, &c., m Bmnlllghom and III France, ftS regnrdl 
the manufacture of gun barlels, Habbs 6484 et seq --Superlormachm"ryu.ed In 1 ran,,,,.6. 
6493-649Q--Behef Ibal. on the whole, artlzan l"bour 18 not .heal'~r In France Ihallin 
F.ngland,.o 6500-6506. -

Stallsllcs of Imports froll1 F,ance ID 1859, 1861,and 1866, grtat Increasc of the Import 
of SIlk manufactures, &0 lite. App. 45z. 

LIst "I artules n,.de In Blrmlflgham, &c, which are lalgely replaced ID tilt.' common 
markets ot the world by the produdlons of l'raIlCI.', App. 479-4SI. 

See also Forezgn Competzbon. 

Fra"Alalld, .Dr. Edu.ard, F.R 8 (Anal)sls of hiS EVidence )-ls Professor of Chemistry 
at the Royal College of Chemistry In Oxford-slreel. 8033--ExplanatlUn of the course of 
lnSlrucllon of the sludents, and of tbe syslem of lechmcai educatlf,n after a certam f,OInt 
has been leached m Ihegeneral COUTSI', 8034,-S036. 8044-8053--AdvantageofpPpl onot 
cnmmg to the cullege 1111 they are about 16 vears of "ge; approval, however,ol tbe 
teacbm!! of elemental v chem .. tlY at a much earher age, lIo37-S044.--Practlce as to 
the laboratory mstructlon at the College of Chemistry, these .. hlt/tnts also .tterdlDg the 
lectUJe., want of mcre".ed arcomodatlon In the laboratory, 8045-8053- 8168-8179.. 

Stateo\ent of the destinations of tbe students; several students mtended for br.-wers, 
8049 S106, 81 Q7- Parllculars relatIve to the fees cbarged tc dlHerent classes of studrol' 
ror tbp laboratory instrn~tlan. aod far the le<-tures 8064-8064--Sulbuency ofa two-yeare' 
course for tralUlng ID chemlslry, !!o65-8068--Regulatlons res/,ecllng thp grant of diplo­
mas of plObclellcy, Soti9-!!07ti--Sman number of occasional students who IIttend for 
very shalt pellods 10 the laboralory, 8077, 80iS 

Grounds for the conclu-Ion that the e¥lSbng IDSlJtullons in London and In the provlDC!eB 
for IOstlUcllon ID chemlslry are qUIte suffiCient to meet Ibe present d~mands of .tudents, 
8079-8091. S125. S126. 8147-8160--Inexpedlency of new colleges of SCIence or 
Cheml&lry wllh JOLomplete sl~fI. of professors, bel .. ·f thai Ihey could not be made self­
SUppOi tm!!". as m order to be efficleot they "ould be very e"penslve instItUtions, 8089. 
8092-ijog8 814;-8160 

P"ylll~nt of \ .. tn~s. partly b, salary but chiefly by fees, approval or thiS plan In tbe 
('ase of ,hemlcal plores.ore gen«:-alJy 8ag6-8101~uestlOn of an Increase of the 
IUlorial BtaH lIuder wllnes"!.. SI 02-81 04--Great want of ltD mcreaee of .tuff ID tbe Schcol 
or MlDes, Rnd m O"en.' \jOllege much larger staffs 10 forel~n IDstltlltlonB, S104, 8105. 
SI61-RI05--Good prospect of employment of tbe students from tbe College of 
Cbellllstry, 8108-SI12. ~ 

Conslcleration ot the measures deSirable, With a ~I"W to an adequate supply 0' tramed 
and "fficlfnt teacbers of SCIence; advaDtage of a speCial course III chemIstry for such 
teachers, aDd of a .y.tem of exlJlbllions, SI13-8124 8173-S176--Greal,mportance of 
$pecml 8Clence tralDlng of persoDs lIkely to become managers or proprletore of chemical 
work$, 81 26-81 32--Very little progress JD th·s cODntrv as r.garda cheBllcallllveclJOnS, 
{UI"t"Jgners bavlDg made Rlore advance III tillS 1('sped, 8Ioz8--813l.. 8166, 8167-

Suegestlons as to the system of tecbDl~al Instruchon de;.J(able ID connecllon with 
l'olle;!es of soence or .. heml.try, 8133-S137--Yery unprepared slate ID wblch eludeDls 
" .. me to the lJollee;e of Aheon.try, IIJS8-l!141--lmportant advanlage anticipated from 
a' eUSIOD of the sclentl/io IDslItollona In the metropohs. 8142- Exc~ltellt efred of ti,e 
teacblDg iD tbe School of Mmes, 81</3--Very usefulu\j!tructlon ID BeleDCe, III the .,Ia_ 

10 
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Report, 1 868-cont'nued 
-'} . 

Frankland, Dr Edward, F R 8 (AnalysIs of hIs Ev"lence)--col1tznued. 
1n connection wIth the ~clence and Art Department 8144-8146---ImpressIOn as to 
BJrmlDgham bemg beh10d hand In desIre for SCIence InstructIOn 8151-8159. 

G 

Geography SuggestIon that geoglaphy, and especIally physIcal geography, Ile taught \n 
all prlmMy 8.hools, Cromwell 3978-3980. 4006 , 

Geolog,eal Survey (School of M,nts) Explanation as to the mode of preparmg the maps 
of the e:eolo~lcal survey, wltb reference to agTlcultural purpo.es, Reeks 1324-1330-­
Advantage of the Mmmg Schoolm pre paling students for employment on the geologIcal \ 
survey, ,b 1331, 133~. 

Geometrzcal Drau!tng See Draw,ng. 

Germany ConclusIon as fo the hIgh btanudld of sClenufio IOstructlon at secondary schools 
III Germany and SWltzedand, Jenh'n 2382-2::s85--Betler elementary IDslfuchon In 
Gel'lunny and SWltzerlalld than In England and France, ,6 2434 2438. 2461--Very 
efficIent system of sClentdic ochools JD Germany. Impetus gIven to such schools by 
Government, ,b 2558-2565. 2569-M74 

Lar!1,e aId given by Government m Germany towal'ds secondary schools and SCIence 
mstructJon, Mundella 4658, 4659 4754-4760---.-Wallt of a systematIc couree of sClentdic 
Instrnctlon, and of day "lasses In SCIence, m Ih,S country, as m Germany, ,b 4785> 4786 

Inf"rmatwn relallve to the peculIarly hIgh character of the sClentdie mstructton given 
zn Gerarany, and the caus~s 01 tbe more sC/entJ/ic /.lUlture /If the people than m Eneland, 
Roscoe 6616-5622 5627-5629.6642-5656. 5706- VelY large eApendlture upon labora­
tOTl •• m PrUSSia, ,6 56IS--Mare <ev~re character of tbe general school syslem J,II 
Germany than 10 England, ,b 6642-6645-

LI>t of artIcles made m Blrmm.!hom, &c , which alc largely replaced In the common 
markets of the wodd by the produclIollS of Germany, App 479-481 

G,bb, George (AnalysIs of hiS EVIdence )-Is Head Master of the Habfax Workmg Men's 
, College, and of the Haley-lnll Ddy-school. 4282-- Supphe. sundry partIculars relative 
to the con.ututIon and working. of the college, the lIuUlber of studellts, amount of fees, 
&c., eXtellent e/fecl of the SCIentIfic and other InstructIon by means of evemng 
classe., and of the lIU10n between these classes and the HRley-hlll ))ay-school, 4283 
el seq --Details relauve to the Haley-hili School, whIch IS a factory-school, a ldrge 
maJority of the chIldren belOg h.lf-lIme workers, satIsfactory 1OstructJOn oftbe half-tImers 
and full-umels by the same masters, 4306 et seq 

GIll, Rob.,·t (AnalYSIS of hiS EVidence )-Is a manufaetmerat Inn\ellelthen, represents 
the South of Scotland Chamber of Commerce, 7731, 773~--InqUIrY' made by Witness 
on the part of the Chamber IDto the state of Ih. manuraclUres on the Contment and the 
educatIOn ot the arlIsan clas.es, 7733, 7734--Want of SCIentific foremen and managers 
m the woollen ma"uf~c'ure ID Scotlnnd, more especlQl\y ID the dyeing branch, 7735-774'l. 
--Supenor machm~ry and supellor woollen manufacture m many parts of the Contment 
as compared WIth thIS country, o\\mg very much to the better f"clblIes for SCientIfic 
IDstII1CtIOI1, 774i et seq, 

Very good qualificatIons of the workmg men In foreign factories, facIlItIes for their 
educauon adverted to bereon, 7750 7758-7761. 7793-7796--Large Importation of 
:!,arn~ flom llelglum and Saxony mto Scotland, 7765,7756 7810-7tlI3.7816-7820-­
DeCIded advantage bemg deflV~d by fOlelgn mauufuLturers from the sClentInc acqUIre­
ments of their managers and foremen, IDfeleDce as to the necessltyofslmiiarattamments 
In Enghsh managers and fOlemen, 7762-7764 7779-7781 780tl, 7S09--Paruculars 
relatIVe to tbe mdustrtal schools ID RUSSI8, Sax0!l.Y, &c., and the arrangements for 
theoletlcal and techUlcal mstructlon, 7765-7778. 

ProposItIon for the establishment of sCIence 8chools ID all manufacturlDg towns, sup­
ported partly by tbe looobtles and partIy by Governmenr, 7781-7792.7814,7815-­
Willingness of manufacturers ID Scolland to pay an educatIon late tor SCience, 7788-7i92 
--Increaslllg competItion of lorelgn manufacturers ID the neutral markets of the "orid, 

• 7804-7808--Excellence of tbe dyes m Persian and Turkey carpets, though the dyers 
have not had sClentlhc education, 7821-7824. 

Glasgow (UlllverSll!J, MechaRlcs' InstItute, fc) IIIustratJon In the case of Glasgow UUI­
'Verslty of the advantage of Gov~rnment contflbullon 10 aul of local e/fort, Carpenter 
2079, 2080----Snccessful teachlDg of the elements of science at a lIfechamcs' InstItute 
ID Glasgow. Macadam 7491. 

ParlIculars relative to the operation. of the $ecular and elementary 8choolm Glasgow 
In whIch Witness teach .. ; IDformauon more especIally 88 to the InstructIon In sCIence 
nnd liS satxsfilctary results, Mager 7636-7648. 779.0 77'l5--Statement as 10 the 
43~-1. E ~tent 
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Report, 1868-COIItmud. 

Glasgow (UlIWet'IIty. Mecham"" Institute, ~c.)-contJnued. 
,extent and character 01 the f<cwntlnc 1OstroctlOn at the Glasgow MeobsllIcs' In.tltute I 
very hmlted connection With tbe Sou,~b Keoslngton Department, MaYlr7669-767'1.. 7675-
7678• 

InformatIOn relative to the several classes 10 sCience at Glasgow U mverslty, and the 
number and pOSItion In hie of the studpllts. Mayer 768o-7688--Charge of 76 6 II. 
quarterly for tbe instructIon gIVen ID the Glasgow set-1I1ar school, .6 77oo--Absence 
nf IDgtru~tlon In sCIence 111 1he normal 8Lhonls at Glasgow, .6 77171-7,03 77'1.17, 
77~H. ' 

&8 also .J.nder8onza71 UlIIlJerllty 

Glas, Manufacture (Blrmzngham) Almost total absence of sCIentific knowledge In the 
glass trade of Blrmme;ham, so far as the artIzans are concerned, A.tken 6276~6l78-­
SuffiCient sClentdlc education possessed by the managers and foremen In the :several 
departments of wlInes.'s busmess, Chance 662~, 6023. 6637. 6690. • 

GOVERNMENT GRA.I\TS (SCIENCE SCHOOLS A.ND COLLEGES). 

L Expenditure h.therto through the ScIence and ..4rt DepartmenL 
2. QuestIOn of Government taking the InitianlJe In F()IJ,lIdmg Local School. 

or Colleges. 
3. Questzon generally 08 to Government and Local Aid respectively. 
4. ConclusIOns of lhe Committee. 

1 .ExIJ«1l.d,ture lutherto through the SCIence and Art Department: 
Large Increase In the amount of the SCIence Vote In each year smce 1865. Cole 191-

<196-Four separllte heads under which aId IS given to sCientIfic teachmg, Donnelly 401 
-Smtement'olstmgUlbhmg tbe total expenditure Dn 1867-68 under various beads In 
respect of SClenee, Cole 888. 

Fmanclal statistics \0 connection wllh sCIence and art m each year since 1854, showmg 
-the pubhc expenditure under varIOus heads, ,App. 427. ' 

Statement submitted by Mr. Cole relatIve to the expenditure for sCience toochmg 
under vanous heads 111 1867-68; tdtal of 20:,218/., App. 432. 

DetaIled return of expendIture ID respect of &Clenee, preVIously to and sInce the years 
1860-61, App. 450,451. 

2. Questwn .of Government ta'mzg lbe im/uJ/zlle on Foundwg .Local ScAool. 
or Colleges: 

GovelDment mIght take the InitIative In foundmg sCience schools, and ID provlmng 
lhSpeCtlon, LI"gen 82o--Approvnl of .the careful pohcy hItherto as to expendIture upon 
SCltntmc teachmg, thougb, "ubJect to proper.cautlOn belDg taken, wllness fully admits the 
expediency of spendmg as much upon SCience as upon art, Cole 869-873. 904-.907-­
ExpedIency of the initiative restlDg WIth tbe locahtles, Ib 898-906 

ProposlUon that tbe d.!partment at Soutll KenSlD!!tnn should take actl.e Bteps to 
BlIuateand propagate scientific IDstructlon throughout the cnuuiry, Watt. 6162-Con­
.cluslon '8s to the expediency of Government pushlDg fnrward tbe reqUIred demand for 
~CUlntl6clnslructlOn, Lawton 6304-530,. 

EVIdence m support of the present actIOn of Government ID aid of SCle1Ull! teachlDg lD 
any locality, rather than of ongmatmg action of Government In ,the "uatter,I,eZ,n 15-Pfr 
5426 6461,5452• 

3. Qrustton generally '(I, to G9Wernment and Local Aul rupectwely : 
"Evidence favourable to Government support nf sCience colleges m London, Edtnburgh, 

and Dublin, as well as to Smte rud towards local colleges of sCIence In tbe centres {If 
JUdustry, Donnelly 432-439 453-469. 485-495. 558-576--ConcluslOn as to the expe­
dlencyof State ald to sCientIfic uiatrucuon -generally, th. 560-576• 697-599. 

Suggestions as to the extent to wblch Government aId sbould be all'orded towards new 
schools of sC\ence; approval of Jncreased pubhc expenditure, Cole 869-873- 898-906. 
945--N ecesslty of aillocahbes beIng on the same footUlg lUI regards Smte aid towards 
the establishment of schools or colleges Df SCIence, ,b 892-9175. 

£Xpemency of Government aId ID the endowment of profesllOr. of enwneenng and 
mecbamcs, and towards tbe formatIon of local eolleges and museums for SClenl.Jfic 1D8true­
bon, WhlttDOf'th 1668, J669. 1724-173~. 178g-1796 1806-18n. 

Concurrence in tbe vIew AS to tbe Importance of Government aid In the formation and 
support of lnc.u colleges of SCience, Carpenter ~077-'1.o82. '1.197-11199; Kwan 4923-
4927 4945-4951. 49b8 4981, Sale. 517640 6066, Platt 5811. 5832 • J:i8ii7-01!60 , ,ll""",. 
net{ 6035-61738. 604!Hin48; Field 6797,6798; Lloyd 6814 It leg. 

Contemplated BId from Government towards (he better instruction of workmen lUI well 
as 19wards the SCientific education of foremen and masters .. R'p,lell 'J16;J-4174--Sug-

- - ~~ 
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Report, 1868~contanued. 

GOVERNMENT GRA.NTS, ~c-<!ontmued 
3 Questaon generally as to Government and LocaJ Au[ respect."ely-cflntlnued, 

gestlC)n that Government should pay half the exppnse of the proposed lu&b-class schuols 
of SCIence, Walls 5169 

ObJeetlon to the Consolidated Fund belllg charged with the expense of the ordm1UY 
sCIence teachmg throughout the country m the shape of fees for the results of teacluog, 
laplon 5453-5455 

lVeceBSlty of Government endowment~ in order to support sCience colleges, and to 
remunerate professor. of the first class, Mtller 3444, Roscoe 5550. 5684-5691. 5732-
5736.5745. 5146--.Suggestton that Government BId towards COlleges of sClencc be con­
dItional upon 10cIII aid, Mundella 4649-4659. 4700-4705 4749-47611. llosco. 5690,6691. 

Impracllcalllh,yof sCIence sellool. bem!! self .... opportHlg. so that merea.ed assIstance 
from thp Slate IS •• sen.ttal, Platt 5&2, 58t3 5843, 5844~OpIDlon that Government 
should aId localitles m estabitshlDg or supporllDg SCIence <chools by contrlbutmg as much 
as the local contnbutl0ns, Ib 5844-5849 5851-5856 

ConclllSlon as to the expedIency of mcreased Government assistance In aid of local 
efi'ort, towards Ihe 8clenttfic mstructloll of the artlzan classes 10 Blrtlllngham amI else­
where, Blbb.il526-6546 6580-6599. 

ExpedIency of schools of sCience fon Ihe benefit of manufaolllres b .. mg proVIded by 
the manufacturers ratber than by GovernmeJ>l, Chanc. 664J-6645 6689--Cncum­
stance of Government aIC! bem~ recened by wItness's schools II) respect of sCIence 
teachtn!r. thougb, On prlOc'ple, he would not object to the Withdrawal of such aId alto­
~ether, 16 6694-670 I--Importance of the necessary schools for prrmal y and SCIentific 
mstructlon bemg promptly prOVIded, and bemg e.tabhshed by Government, F.eld 6724. 
Iii4I, 6742• 6797, 679B• 

ClaIm of Blrmm!1:ham and of other ceJltres of lodustry to aid from Government In the 
elltabltshment of sClenttfic IOBututtons or colleges, WrIght 687o-68i3 6904-6907 6913-
6915.692&,6929- -Very Illtle now done by the Stllte towalds SCIentific mstructlOllIn 
Blrmmgham, Sheffield, &c,.b 6906, 6907 69zg-Great ImportanLe attacfted' to 
Government IDspectlOn and support, as an IndIspensable addItIon to educauonal efi'orts of 
the manufutnrers, Clapham 7104-7110 • 
• Suggesbons by Captain Donnelly, In memorandum of November 1867. upon the ques­

tion 01 an amended and e;gended system of Government grants to sCLenttfi,c scbools, App. 
447-449-

4. Conclwlons of the Committe. 
Views submItted to the CommIttee In favour of the active promotIOn by Government 

of ~"lOntdic 8chools and colleges, &p vlII.-Concluslon that the provinces and agn­
cultural dlstrlcls of England are entItled to such a modIficatIOn of the pubhc grants'as 
'Will afford them Incressed aId, supplementary to the funds whlcb they may raise III their 
own locaittlell, for the purpose of promotmg st'lentific mstruchon,.b III --Also that 
grants of money from the natIonal exchequer, for local sCienufie lIlS\rUClJoB, sbould be 
chIefly deSIgned to promete local actlVlty, and a better use of resources otberwise avad­
able, and .hould be regarded as occasIonal or tempolary, 16. 

Se. also BUlld"lg Grants. Central College of SCIence CollegeS" of SCIence. 
Jermyn-street Inst.tutlon Laborator.es Local Actaon and Support M.ddle 
and Upper Classes. Payment 011 Result$. Professora. Scholarsh.ps .11 
SClenceL 

Graduate. rif U"veJ'lbtlU Quaitficatlon of graduates of UDlversltleB' as SCIence teachers, 
WIlhout pasamg aDl' examlBatJoa; there IS _ ,., large nlimber OftRU~ cla::;a.D01I.'II£IIY401. 

Grllfllmar School!. Concurrence In the Ylew as 10 the expediency of applymg portloll of 
tlte endowments of grammar schools to the teachlD~f SCIence, Lillgen 814-816; Cole 
933-937; Playf"'" 1017. 1026-1028 1167-1169; (;a1'penter 2177-2180. 2200.2201; 
Walta 5146; R.,.,..,.ry 60117-6031. 6107. 

Expectabon oC the EducatIOn Department thaI the proposed central universIty and local 
colleees of SCIence would. tend. to produce better sCientIfic mstructlon III the grammar 
school9. Lord II Motttagu. 7952--Comment upon the absence of sCIence teacillng In 
grammar schot-Is, Buckma8ter 8244, 8245. 

Su~estlons ID paper prcpar.d by Mr. Cole, dated 28 November 1867" wLth referesce 
to SClen.ce teachmg III grammar schools, .App. 460 

See also BarDllllgham, 3. Entlo_rots (Gram/IIGr ScAooh). 

H. 
lh!f-4ime Systna (Fadtny Ads). MetmS by wluch, under the Factory, or Half-tlme Acts, 

clllldreo may. by remammg longet' at school, receIve scientific mstrucuon I hebef that 
the htUf-tune system 18 the cluef _ by whIch the elementary schools. may aid SCleutmc 

432-1. B II IDStructlon, 
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Report,186~hRuuL 

Half-11m. Sy.tem (Factory Acts)-conilnned. 
mstructlon, Lm!ll!l& 713.714 749-752 781-783, SOli 826, 8117--PropllSlbon for a system 
of holf-tlme tlecondary schools tor (.hddren up to the age of 15 or 16, PlaY/air 1017-
1021 1076-1089.1138-1142 1158, 1159--Vel'Y Imperlect manner In which tbe edues­
bOllsl prOVIsions of the Colliery Act, and tbe Workshop and FactOries A.ct, are carried 
out,.o 1086, 1087--Advantage a. regards educatIOn, If the hmlt of age under the Fac­
to" Act were extended to 14, R.pl.y 4107-4114. 

Information as to the operation of tbe Factory Acta and the half-lime system In tbe 
mllilanc! counlle,; ob.tacles to the operatIOn or success of the system 10 regard to educa­
tlcn, Uund.Ua4604-4614 4601,4692 4697-4699 4765'4i78 4794, 4795--Benefillal 
result antICipated from the half·tlme sY'leon If Iltoperly earned Ollt; bltherto the benefits 
of the Factory Act educatIOnal clauses m MaoeheSler, &c, have been but Ilhllt.d, Watt. 
5133-5138.5209. 52'\-4-6251--Statelllent as to tbe Improper carrymg out of the balf­
tIme regulallons JD the Manl bester dhltrlct, Lawton 5~76, 6~17. 

B~nefit anticIpated in course of time from the eXlensmn of tbe Factory Act, a~d of tbe 
Labour Re_ulallon Act, ai're!!:arcls primllrv educKlJon, Plait 5791 57Q4-5797- Failure 
oftbe half-tIme system m the Manchest·rdlstrlct, Rumneg 5X8b-5890--Wlth regnld to 
the enacthlenls oflastses81On prOVIding for compulsory attendance ot Sl'lloolln connectIOn 
With factory emplo) ment, I bese haY< led 10 ~ome IIIstaoces at BlTmlllgbam 10 the diS­
chalge of clnldrtn from employment, AItken 6600, 6601- Expected re-employment of 
half-tImers wl~en trade revlVes,.o 6602-6(!05 

Ob-taelea to chddren IU factories availing themselves of tbe faCIlitIes under tbe Labour 
RegulalJon Act, and the Fattory ExtenSIon Act of 1867, Llo!/d 6844--Fff<ct .. f the 
educatlOlI clouses 10 tbe Labour Regul"tlon Ac!, and tbe Factory ExtenSIon Act, 10 throw­
ing out of employment large nUDlhers of (hlldreo at Blrmll,gbam, W"!lhI 6890-6892. 
6896, 6!!97--Advantag. If cblldren aoove 13 years of age could not work full-time 
nnle&s Ihev had I'dssed an exammatlOn 10 elementary educatIon, Clapham 7094-7099. 

Reference by tbe Committee to the unsatisfactory Slate of educatIOn of cblldren under 
the Fact.ory Acta, Ikp. 111, IV 

l1alifaz Witness supphes Bundry pal !tculars relabve to tbe constitutIon and worklDg of 
the Hahfax WorklDg Men's College, the number of students, and amuunt of fees, &c ; 

- excellent effect uf the sCientIfic and other IDstruclJon by means of evenmg c1as.es, and of 
tbt' union bet .. een these c1asseR and the Haley HIlI Day-scbolll, G.bQ 4283 et seg-­
Detalis relative to the Haley HlIt School, whll b \s a lactory school, a large majority of 
the cbddren belDg balf-tlme workerR, Eatlslactory m_tructlon of the balf-lJmers and full­
tImers by t4e same mastHs, ,6 4306 et seq 

Teacbmg of geometncal and mecbaDical draWing 10 the Hahr." sLhool, IDcludlng the 
brancb school (It the Workmg Men's ColJe!!e, number of puplis recelvmg In.truchon, 
Stop/ord 438o-4383--Good attendance of some of wltoess'il students at tbe Art Scbool 
In mechanIcal and geometrtcal drawlDl!,.b 4427-4430--Statement .howmg numerous 
mstances m whIch the SClellce instructIon at the Hahfax W orklOg Men's College bas 
been very benefiCIal to the stndents In tberr caret'r., Jarmatl' 4451-4454. 

Details relative to the system of techDl~al instructIon and sCience teaebmg at tbe 
Working Men's College, App. 441, 442. 

p.ho., Charla. (Analy .. s of b,S EVidence }-Is a workmg gunsmltb at Blrmlnll'ham; 
• VISited Ibe French Exhlblbon, "nd IS commIssioned to represent the views of a socIety of 

arllzans formed at BIrmmgbam With reference to sCientIfic educatIOn, 6478-6483-­
ConclUSion as to tbe more sCIentific and artistIC eQucat,on of artlzana m France tban ID 
England, 6484-6497--Improved processes used 10 France 10 tbe -manufacture 01 gun 
barrels, 6493-~499--Behel that, on tbe wbolp, alomn labour IS not cbeaper In France 
than In England, 6500-6506. 

Very hmlted demand aRlong'rlIzans 10 Blrmmgham for 8Clenbfic education, 6508-
6a33-Benefits antICipated from tbe BlTmmgham SoCiety of ArtlzaDs, as regards ID­
structlon In SCience, 650g-6514--Suggeslion& as to tbe mcreased iacIlmes deall'able at 
Blrmlngbam for the SCIentific mstructlou of tbe am'Uln class; lOsdequacy of Ibe 
machinery of the Midland Institute for the purpose, 6516 et .eq. __ Ad.antage of tbe 
elementary prinCiples of selence bemg taugbt in elementary schools, children bemg 
requITed to remain at scbool 1111 a later age for the purpose, b518. 6521-6525. 6()65-
6571. 6576-6585-

ConclUSIon as to tbe expediency of IDcreased Govemment assistance IU aid of Jocal 
effort, towards the sclenufic lnsvnction of the artlzan classes ID BIMnmgbam and elae­
wbere. 65~6-6546. 6686-6699--Importance of SCientific musenms In BInDlngbam, 
especlallY,If each trade bad Its own museum, 6538, 6639 6547-6552• 

Great dlsad,,~ntage of the $ubd,YISlOn of labour at BIrmingham, aztJ_ nC?t bavlRg 
proper opportorutIes fOT becomlDg conversant With the pooClples of theIr trade; Increased 
need, therefore, for better sclenllnc knowledge, 6547-6564. b571-6575-Strong feelmg 

, - -q 
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Repurt, 18G8-contlnu.tf. 

H,bb., Charla (Analysis of Ins BVldence)-contznued. 
aDJong workmen m Blrmmgham in favour of free eduLatlon and of an educatIonal rate, 
6594-6596 

(Mr Aitken )-Wlth re~ard to the enactments of last SeSSIOn, provldlDg for compul­
sory attendance at school III connectIOn WIth factory employment, these have led 10 sume 
IDstanc.~, at Blrmmghdm, to Ihe dIscharge of children from employment, 6600, 6601 
--Expected re-employment of half-tImers when trade leVlves, 6602-6605 (Mr B.ob,) 
-Anomaly of corupulsolY attendance at schools when the schools are not free, 6606. 

HOBIe. y Trade EVldenLe as to the necessllY of more sClentdie acqu Irement.~ ID the fore­
men and managers ID the Nottmgham hOSIery trade, WIth reference to foreIgn competi­
tIon, Mund.IZa 4578 .1 $0'1-- PartIcular' relattve to an eSlaoiIshment of wItness at 
ChemOltz, ID Saxony, for the manufadure chIefly of cotton hOSIery, tb. 4594-4598. 4684. 
47 11-47 15. 

Huddersjield Mls.pprehen<lon at Huddersfield on the sublect of sCIence schools, aod the 
condItions of aId from the SCIence and Art Department, Domlelly 551, 552. 620. 

EstablIShment of a class In the chemIStry of dyemg, In connectIOn Wlth the Rudders­
Iield Mechamc.' Institute, a CIrcular havmg be<;n sent out on tbe subJect very satlmc­
toryattendanLe at thIS class, Jarmal1l 445(', 4457- 4461. 4524-4528. 4~54, 4555-­
Increasmg demand In Huddersfield for sCience teachrng, though a day school of suenee 
IS nnt yet reqUired, Ib 4li27-4536 4555. 

State'llent by Ibe secretary of the Mecbamcs' Institute explanatory of the course pro­
posed m the matter of techOlcal pducahon, App 439. 

HulL Very good sCIence teacbmg in the Hull school, Buckmaster 8246, 81147. 

Hunt, Robl'Tt, F B S (AnalYSIS of his EVIdence )-Is K~epPI of the MmIng Records; has bad 
consldelable experience In matte.s of UUIIIng .md metallurgy, 1812-1817--IncreaslUg 
deSire amongst workmg miner. for sCIentIfic instructIOn. owners and managers, howeve" 
not generally attachIng advantage to such mstructJOn III the men, and bemg frequently 
j?reJudlced agaInst It, 1818-1826 1867.1882, 1883.1892. 1922-1925--1mpJOvemeut 
In the operations of milling and metallurgy In thiS country, 1822-1825. 1827--Detalls 
explanatory of the constItutIon and operation of the mmlDg schllol or Mmers' ASSOCiatIOn 
01 Cornwall, check to the beneficldl eifect, of the assoclatlou, oWlDg to the falhng off m 
the funds, 1826. 1829-1845 1856 1875-1877. 1893,1894 1897-19°3.19°9-1914. 

Importance If mInlDg schools Similar to that m Cornwall were established ID the several 
colh.ry dl'tncls, benelit I hereby to employers as well as employed, 1846-1873--Ex­
pedlency of Government aldmg the local",es m establrsbmg and mamtamlng mmlDg 
scbools, 1863-1867. 1886-1888. 1894-19°3. 1923" 1924--1"JU'I<IU8 effect upon the 
CorDlsh millers through the sevele lahour m ascendlDg and desccndmg the mmes, aud 
tbrough tbe characler of theIr load, 1868-187°. I 874--DlooIOlshed number ofcolhery 
acCidents If tbe mell were hetter educat~d, 1873. 

Great emlg.atlon from Cornwall durIng the last two years, 1875-1877. 1904-1906. 1908 
--D.fficulty orany selentllic mSlrucllOll "fmmers through the want ofpnmary education; 
advantage 00 thiS score of applyIng the haIf-tlloe system to mmes, 1878-1881. 1907. 
19°9, 1910. 1937-1944 1995-2ooo-Statement as to the machmery bemg better m 
some German mines than rn mines In Cornwall, &c., 1915-1922--Wantoffaclliues for 
the Circulation and mt~rchange of 10 formatIOn amongst mrners ID dIfferent distrICts, 1927-
1932--Clrculauon and receipt of milling statistics tbrough means of Witness'S officE', 
1933-1936• 

Su![gestJons for Improvmg pnmary educatIon rn tbe UlIDlOIl dlstncts, and for comblnrog 
With It some elementary kno",ledge of SCience, as preparatOly to Increased sClentlfie 10-

BtructlOn after the age offouneen, 1937-1949--Proposeci attendance at evewngclasses 
In sCIence lU the case of boys at work In the mIDes after the age of fourteen, course of 
mstructlon suggested, 1946-1951--ExplanatJon of Witness's V1eWS as to tbe sCIentific 
stud,es deSirable rn referen~e to milling, In Ihe case of young men attenmng the Jer",yo­
street mstltutlon, or local sobools or coUeges of a Similar lind, 1952 et seq. 

DIfficulty as to local mlUrng students attendlD~ the Jermyn-street course, conveluence 
and Illcreased attendance If tbere were colleg.. In N eWLastIe and other mmrng centres. 
1977-1981. 1986-1991--6reat advance made In tbls country m the matter of economy 
ot luel ID metallurgIcal operauons, 1992-1994--Reference to tbe plckIDg of ore by 
clllidren as not unhealthy, 2001. 

Hurley, Profeuor Thomas H. LL.D., F. R 8. (AnalySIS of hIS Evidence-rIs one of the 
Exallllllers rn SCJence under the ::'Clence and Art Department, and one of the Professors 
at tbe koyal School of Mmes m Jermyn-street, 79.54, 7955--Requirement of ail the 
students who go through tbe whole course ID Jermyn-street to study dunog the first year 
phYSICS and chemlsuy, 79S6--Study IiIlbsequently of mineralogy and geology, 16.-­
EvemuaIly the stlldent pesses out and takes an assoclatesblp eIther m geOlogy, metallurgy, 
or roIDlnr" w. 
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Repnrt, 1868-eontmued. 

Hurley, Profuso7 Thomas H., LL D., F.&S;. (ADa lysIs of bIB EVldeDce)-eotd\1Wed.. 
Enumeration of 8e'VeraL causes wllleh account for the numerIcal want of &uecf'SS of the 

S"hool of MlDes, 7957-7966 - Del1lal, howe'Ver, that the School of MInes hlUl been a 
faIlure. 7958-'--I,:ooraoce aDd apathy of the manufacturing cldsses adverted tt' as paltly 
accolUltmg for the. scanty attendance at the school, 7958. 7964 800t!, 8ooq--U nC9r~ 
lamty as to tbe ossoclates' fn~ure career, thoug,h mall.Y of tbelU obtaIn excellent and 1111-
f1Mtant appomtments, 7958-7962. 

AlppToval of a fUSIon IDto one central mstltutlOn of the School of Nnal Ar('hltectut'e, 
the Royal College of ChemIstry, and the School of Mllle_, 7967-7971. 7983-7987-­
DIfficulty experienced as to the name of the Jermyn-street m.tltullon. 7972--OpmioD 
favollrllble to the directIon of the school by a councIl of professors ratner than by one 
governlDg head, 7973.-7975--Condlllons under whICh an extenSIon ot' Government sup­
port may faIrly be gIVen to the Jermyn-stre.et \DeMutlon or to a central college ot: sCIence, 
wltbout glvlOg rIse to well-founded Jealousy on the part of other flIButUtions havlOg 
endowmnents, 7976-7982 

Ex(Ylanatloll or Witness's vIews as to the expedIency of prehmmary tralUlUg in tne 
pr.n""pl'B of the sCIences b~fore the ap(Yhcatlons ale studIed, 7987-7991--Sug!!;tstlOns 
as-to the branches of sCIence deSIrable 10 be taught as a common foundatIOn WF all other 
eele.JItdic teachmg, 7988, 7989--Great Importance "f con'Veymg lQ all classes sound 
mstructlon 11l! SOCial SCIence, 7988. 8000. SOlS, 801g.--Character of the th~oretlea1 
studIes deSIrable for mechcal students (Yrevlously to the study of the art Itself, 7989-799'l 
--Course proposed to be pursued WIth a vIew to the aeq UISlllon by stud~nts of manual 
dexterIty or practIcal tad many (yrofesslon or trade, 7993-'1999-

Statement showtng tbe great success of the bClence schools of the SCIence and Art 
Departmpllt In spreadIng It knowledge of SCIence among the people, 8000--Suggesuona 
(or th'l better preparatJon and Jnstructlon of the teachers m scIence acbools. 8000-80°7_ 

Obstacle to an~ u8erul Inst~uctlon at the UDlversltl.& of young lOeo mtended for manu­
faclilll'Ing lM'Snlt8, 8009-8015. 80!! .. _ lS031 , 803l-Comment UpOD the want of a system 
of sClenDllic clIlture as part of the cUlTlculum of the unIversItIes ..... d,eal ehaDge requIred 

'm tllIs'respect, 800!)-Bo17 8024-8030--Belleficl.l results antIcIpated from the proper 
teaebmg ofphyslOlogy wltli teference to·santtary conSideratIons, 8020, 8021. 

I. , 
IndlJ8tf<udISc~ce. ConclUSion; tbat Ehrectlyor Indirectly the teaclllng III the sCIence classes 

10. OOllnectlt>n with the Scueac~ and Art Department beara reference t., industrial occupa­
_ tUlD. Cole and Donnelly U,o-ll2.-Argnmentas to the Importance of teachmg mdustrlal 

&elence to the mdu9tnal classes, ratber than mere sClenee whIch 18 not apphcable to any 
tlseful mdu.try",Mo,ele~ 3736-3739' , 

ConclUSIons of the c..mmlttee as{\) the Intimate connectlon between mduslrIal eduoa­
tTOn and IIIdulltnaJ progress, Rep. vb, VHJ--,-ConeluSIDn Yurther that adult .Clenee classes, 
though of great use to artlzans, 10 foremea, and to the small maBufacturers, cannot proVIde 
all,the sOlentllit! IDstnucltCH\ whl"b tll<Ooe shollid P01'Se!lS who are responsIble lor tbe ron­
duct of Important mdustflal undertakmgs, w. 

Sse also-the Headmgs'Uenerallg throughout tlu Intlez. 

InspectlO'f (StnenC~ and Art Schook), Ad vantage of a system of Government mspectton of 
scbools, thougII. the present Inspectwn IS unduly expensIve, Mundella 4704-4707--

• Importance attacbed to Govqnment IlIspectlOn and super'VISwn of local schools of SCIence, 
Clapham 7104-'7115 

Insp..otO" for Sezence (ScUJnCB and M Department). MultlfanOu8 and Importaat duties of 
CapbnD, Donnelly, as O/fiCiai Iuspector. lor ScJ.euce, Cole 23~6. aa-3a. 

Inl1enMom, Large pet'f10il of the lDVentrom> of the country due to worklDg men, Watn 
5<n&---Dot>bt _to ct'rtalll Jmpertant Inventions bel~~ dae merely to a sclenllfic know­
ledge of ehemllltry, gumn~ 5983-5997' -See also untied $tale" 

Irelana: Spread of science schools in Ireland adverted to in connectIon WIth tbe SCientific 
lectures formerly gIven III Ihe provlDces, Donnellg684-689 

Explanatton relatJoe to tile CODstltutlon of the model O~ normal schools In Ireland 
under the National Boara of Education, very sattsfactory operatIOn of these schools 111 
the matter of SCientific' instruction, S.r R. Kane 2879~886 ~41. !/9#--Useful 
Instruction given In the schools of the Cbristlan 13rothers, ill 2886-2890--Delada 
relative to the constItution and o(yeratlon of the Hgncultural schools under the National 
Board. usefu.loess of tbe agncUllW'al "nolfledge tA"- imparted, fit. ~aHl94o. !l96~ 
~6Il-!l9~-

BeturD of the acieoee schoola LD lreland, aud flf the D1l1Dber of students JS each school. 
App. 42~ 424- 425-

See also Dabl ... (College-of Sczetu:e'J. QtzeeU'1 Col1egI!1l. 

Iron JJia .. ujaclure Slalement as to tbe Import Of iron "rders from Belgium, Ice. to this 
.... nnln' b!>lOg to some extent oWIng to- yetter scJenbfic knowledge abroajl,. Cole 907· 

972.-981-
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Rep'>rt, .1868"""':OIIhnuea 

Iron Manufacture-contmued 
972-981- Ref_nce to the manufact1ll'e of II'Gn as bemg condccted -JllOre sCientifically 
and economICally on the Contment than'm England;the result bemg<that glrde .... , tlLc 'are 
frequenl~ ~mported from abload, Plagfazr l&Ot!~1014 'l118-1122~-lmmense'W4ISte-'Of 
fuel m the ",anuf~cture In :&Jgland, zb 1014. 

ConsIderatIon of a statement as to the. e bemg mucb greater waste of fuellD the manu­
.faclure of Iron, &c ID England tban lD BelgIUm or France ,- dissent from this View, Percy 
1498-1510 1559-1562 1575~1590--Explanatton 10 regard ,to tbe use In tbls country 
of IrOn girders made m BelglUm,.o 1510-1512 1528, 1529~Orlgl\1atIon In Englapd 
of almost all the Improvement. In the manufaclurp of Iron, ,0 1510 1512. 

Great advance made 111 this country 10 th~ matter of economy of fuel m metallurgtcal 
operahons, Hunt 1992-1994--lmportance of a knowledge, of SClence III the manuf/lc­
ture of mm, ~1ll>Stratlon of Ihls lD the ~ase of Mr. Besseme~,Platt'5t!21-5823 

See also Metaflurg!l 
I8elm, John Fred.,..c" (AnalysIs of hiS EVidence }-Is an lDspector ,oClocal ~chOJ)ls under 

the SCience and Art Department, hiS mspectlon extendmg -over the whale 01 the Unned 
Kmgdcom, 1336-1348--Appreclatlon of sCIence tnstm. tlon m ,the Lanc""hlfe dIStrict, 
1349-1351--V'ety lIttle mstmctlon tn SCience beIng gIVen to arbzans,lrrespeclively of 
the .schools m connpctlon With Sonth KenSington, 1352-.J35'7-SClent.fic tnstructlon 
given at Halifax and Huddersfield hy a former nat'ollal <!choJl. teacher, 1357-1"359 I 

E.cepllOnal mstances of sCience teachers who have had specml trammg, advantage' of 
llIuLh trammg, 1360-138o--Approval of the trammg of <teachers and of lllstructlOn tn 
sCience at Owens' College, Mancbester, 13Ro-13H2--0bstacle to the attendanae ef the 
art\zan- "lass at day schools of SCience, 131l3-1st!5--Chal'8cler of the laboratOries avail­
able lor .sCientIfic students tn dllferent places, as at the Midland Institute, l3lfmlDgham, 
the Bristol Trade School, &c, 1386-1400. 

Very lImited tnstractlOn in "Clence at the scbools m connection 'wlth the department at 
Newcastle, Gateshead, &c, 1401, 1402--Fadure of Itbe JDtnmg ,school .at 'WJgan 
adverted to lind explamed, 1404-1407--.Frequent obstacle 40 the success of .sclence 

- :classes Cor working men on account of the defi",ency or primary education, 140/1-1410 
--AdIVantage of mechamcal drawmg and descriptive geometry as,taught mlthe saboals, 
defiCiency generally lD the mailer of PI'Bctlcol geometry, 1411, 1412. 

[Second ExammatIon] -Statement as to the mechamcal and geometncal'drawmg 
taught m art schools not bemg equal to that taught lD 'stle .. e~slhool., and 11S to ihe 
expediency of such teaching beIn!!: confined to sCience olasses, and bemg kept dlStmct 
<from the ordulilry teaebmg In art scbools, 5J94-5406. 54l0-645o--Blan now nnder .con­
SideratIon for enabling teachers to take a hlgber grade at the May examinatIOn, apprQVal 
of th .. dlstmctton bemg bonllrary, end of Its bemg optIOnal to take .sucb grade, M07-54'4. 

EVidence m support of the present actl0n of Government m aid of 'Science teachmg 10 

my 10calItv, rather tbanofao orlglDatm!!: BetlOn of Government 10 tbe matter, 5415-5426. 
545I,5452--lIlustration m the case of Now~astle of the wanL of suffiCient local support 

lof sCience 6choolo, 5416 5427-5429--{)bJectIon to the Consolidated Fund "'etng 
chalged With the expense of the ordlDary sCience leachlQg tbroughout the country, m lhe 
,shape of feea for the results of teachlDg, 5453-5455. 

J. 
Jarmam, George. (Allalysis cf hiS EVldence.)-Is a sCience tpBcher u.der ,the Science 

and Art Department, baR evening classes at Huddersfield, Habfax, aIId other ,places, 
under Ihe depaltment, and has several day classes not under the department, 4436-4444 
--Vanous branches ot sCience 10 which WltD..". gives IDstructton, 4445,4446-
Large proportion of "Iteess's pupils under the departm.nt belongtng to the working class' 
ancr.aslOg number of these pupils, 4447-4450-- Statement ShOWlDg numerous Instance; 
,Ill whlllh the sCience instruction at the Hahfax Work~ Men's College has been very 
,benefiCial to the students lD their careers, 44,51-4454 • 

.Expediency of the attentIOn of the workmg classes bemg called to the advantages of 
SCience teachlDg by means of pubhc lectures and otherWise, 4455-4460, 4521-4523-­
EstablIsbment of a dass In tbe chenustry of dyelllg lD connection wItb the Huddersfield 
Mechamcs' Insbtute, a cucular bavmg been sent out on the subJect, very satls£actory 
attendallce at tlu8 closs, 4456, 4457 4461. 4524-4528. 4554. 4555--Importance' of 
30me elementary knowledge In SClence students, 146J 4467. 4550-4553- _, 

;YarylDg~ attendance and progress of the ~tudents unoler witness IU .chemlStry, 4464-
446g--Partlculars relatIve to witness's IOC9me from fees and fram Government; large 
decrease of receipts from Goyernment slUee the Withdrawal of the Cler.tlfieate tpaYlBent, 
0447o-.t478. 4494-4510--ObJectlon to the system of enabhng pupds to become teachers 
on passmg merely the May examlUatlons WithOut any certificate ~xanunal.loo, lI479. 
45 11-4515 4537-454.1· • • , 

Approval of towns UDitiDg to obtain the ~rvlce& of a SCience teacher, 4480,4481-
Faclhty to witness's tellcblDg, If he had the assIStance of one or two pupil teachers, 448.a. 
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Report, 1868-conlullud. 

Jarmam, Gearg. (AnalysIs of his EVldenee)-contanued. 
4545-4549--ConcJuslon as to Its being feasible to give prellmmary InstructIon In sClenee 
to chudren of about twelve years of age, 4483-449!J--StalelDent aa to the new schola,.. 
shipe offer~d by the dep~rtlllent not havlDg been yet taken advantage of In YorkshIre j 
ael,antage If they were open to students 10 RIght classes, 4516-45~0 4557-4559' 
.. Increasmg demand m Huddt'rsfield for sCI~nce teachlllg, though R day Icbonl of .mcnee 
18 not yet reqUIred, 4527-4536. ~5J)5--Advant.ge If the artlZan classes m West York­
shire could obtain sClen'lfic Instruction In 'Bome central Bchool, wIth reference to theIr 
parLlclllar OCCUIIRtlons or IDduBtnes, 4559. 

Jenlun, Professor F7eemttlg (AnalYSIS of hIS EVlClence.)-Ha. recently been appOinted to 
the Professorsblp of OlVll EngJQeermg at tbe UOlverslty of Edmburgh, hum" hpld a 
slmllar appomtment al Unlverslly CoUegp, has had expeFlence both as a me~hamcal 
engmeer and a Clvll engmeer, and was educaled paltly in France and Germany, 1I251-
1I256• • 

Advantage derIved by witness, when a puptl at Mr FalrhlUrn's, from tbe sCientIfic 
educatton which he had previously received, very unprppared state generally of the pupils 
at Mr. FaIrbairn'. and at Messrs Penn's m mecbaOl('RI engmeermg, nfj4-U71 ~5~~~ 
!J524--Very little mformatlon Imparted by the masters or loreroen to the pupils or 
apprentIces tn the workshops, 2271-2276.2454-2456. 2490-2494 !l50o-~50~ --Recep­
tIon ot twentJ -fivE' pupIls, who pay premlUlDs, at Messr. Easton's factory, tbere bemg 
about 800 workmen, 2'1.77-u79. 

Ill-prepared state of the pupils In tbe offices of CIVIl eng-meers, clever and enterprising 
pupils ha.mg, however, opportumtles for quallfym~ themselves lor the profe'\8lOn, 2280~ 
211811-- Large proportion of those tramed fOf clv1l and mecbanlcal en~meers who sub­
sequently .. bandon tbe plOfcsSIODS, havmg learned httle or nothtng, 2i83-uB5. 

ConSiderable experIence of wrtness as to the arrangeroentslR foreIgn countr.es for (he 
eduratIon and tralDlDg of engmeera, 2286-u88---Detatls relatIve to tbe sy.tom m 
France for the traming, educatIon, and appoIntment of CIVil and mechamcal engineers; 
particulars more eSl'ecl&lly as to the Ecole Polytechmque, tbe Ecole des P(lnts et Chaus­
sees, and the Ecole Centrale, !l286-2354. 2361, 2362 2458,2459.2503-2609.2632-
!J542--Very complete SCientIfic tralDlng at secondary schools to France; much more 
so than 10 England, 2331~2334--ExceHent drawmg at some of the schools In Frallce; 
conclUSion as to the ImpOltance of teachrng mechanIcal drawmg at a very early age, 
2341- 2343 2349.2353,23.4 2467-2470 • 

PartIculars relative to tire system ofinstruction at the Zurich Polytechmc School, and 
tbe arrangements generally for tbe worklllg of the lOstltutton. very oumplete and 
effiCient character of tbe IDstroction, 2355-2375--SUPport of the Zurich school by a 
Government grant, whIlst the maJunty of tbe students are foreigners, 2363~366 2510, 
261l--Informat,on relatl.e to the pran of mstructlOn at the school at Carlsrube, which 
IS supported almost entirely by tbe btate "f the Grand Dutchy of Baden. large pro­
portIOn oftbe students not helonglOg to the Ducht. 2375-238<;). 2479-24131 2513-

Conclllsion as to the hIgh staudard of sCIPnllfic IDSlructlon at secondarv scbools io 
Germany.and SWitzerland, 2382-2385--Statement as to pupils ID CIVIl and mechanical 
englDeenng III England b.-jng, on the wbole, more fit for useful work than pupIl. In the 
forel!!n polytechDlc school$, 2J86-238g. 2493-24!J7--Eqlllll effiCIency of Germao as of 
Engltsh cml engmeers, oS regards the quahty and cost of the woru executed, 2389. 
2391-2394 2497-SupenoFltyof English to Flench engmeer. on the score of e%cel­
Jelley and economy of works, 238<), 2390 

Obstaeles to a slmll .. r system of large polytechDlc 1Ostltutl00S 10 thiS country, as 10 

France and Oorrmany, 2394-2396 249B, 2499--Great Improvement If pupils were as 
well prppared 10 England to enter all engmeer's office, as they are on the Co~tlnent to 
enter th~ polytechmc scbools, 2397 !J446. 2460. 2493 --ConclUSion IR fdVOll' of tbe 
formatlon of a new class of ~oudary selluols for Impartmg SCientific knowledge On aD 
extended and Improved plan, '<13911-24003 2557 --Bxpianatton relative to the course of 
Jnstrucllon 10 engmeenng proposed to be given at EdlDbllrgh Unl,erslty, 2401-2404. 

Statement 10 favour of a tecbDlcal course bemg added to tbeoretlcal InstructIon ID 
CIVIl and mechaDical engmeenng, 2404-i409--SuggestlOn that a uDlverslty exammatlon, 
partly practIcal, should be pdSlled by engmeer _pupils, and that on passmg suell 
exammauon a dIploma be given, 240g-24Hl. 2425--Proposlbon tb.t some of the 
Government en!nDeerlDg appomtments 10 IndIa be Ilmlled to roen who ha~ recelYed 
methodlcal ins\~llctlon at sucb places as the UDlversJtles or Edmburgb or London, 
2413-2416. '1.419, 2420. 256g. 2572-Valueless cbaracter of tbe present competWve 
examroatloD for engIneer appolutments In India, '1.417~419. 

Power of cml and mechamcal engineers to secure effiCIent pupils, If they wonld 
c:oncur 10 recelvmg tbose only who bad receIved a eertalR amount of lrauDog; obstae1e 
on acconnt of tbe premlnJrul or fees Obt.ilOed, 242l-l!4!Jr-Advaota.,<re In WIt­
ness, as professor at Edmburgh UwveT81ty, being paId by stIpend, and IQ bl:n!bi:a 
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Report, 1868-conunued. 

Jmltm, Professor Fleem'1IfI (AnalysIs of hIs EVldence)-conunued. 
enabled to reqUIre the students to pass a matrICulatIOn exammatlon, dIsadvantage on 
thIs score at Umverslty College, 2425-2428 2566-2568--Importance generally of 
competent professors and first-dass teachers bemg paId by stIpend rather than by fees 
2429, 243o---0bJettlon to payment by results m the case of teachers m secondary 
schools, g430-2432 

DIssent from the vIew that labourers and artIsans are more sClentliically mstructed, or 
more effiCIent, on the Contment than 10 England, 2433-2439 2486-2489--Better 
elementary 1Ostructlon ID Germany and SWItzerland than 10 England and France, 
2434 2438 2461--Behef as to the IDlpractlcablltty of any general teehDlcal or 
sClenttiic mstructlOQ of the workmg classes as a body, 2434 2436 2439 2443 2543-2551 
--SuperIor sCIentific knowledge of masters and managers on the Contment, 2436-2438. 
2442--lmportance of State aId m the sCIentIfic 1OstructJOn of managers and foremen 
of works rather than of artIsans, 2439-2443--Advantage of faelittles, 10 the shape of 
Dlght classes, for the sClent.fic teachmg ot portIons of the artIsan c1dss, mstance In the 
case of the carpenters' socIety, 2443-2445 2544-2551 

Obstacles to the puptls of CIVU and mechaDlcal engmeers attendm~ a course of eveDlng 
lectures,2446-!450. 2556--Very bad sClentliic educatIon gaven m mlddle·c1ass schools m 
England, as compared wIth s.mllar schools abroad, 2462, 2463 2566--Varted mstructlon 
m SCIence gaven 10 the agricultural deparlmenls at Carl.rube and other foreIgn schools, 
dIplomas belOg al.o gwen, circumstance of al1;rlCuilural diplomas bemg also g,,,en m 
Scotland,2464-2466 2471- 248J • 

Very hmlted extent to whIch any SClenhfic knowledge could be profitably Itnpal'led m 
elementary schools, 2482-2485 2594-2598--Better techOlc.l educatIOn 01 arllsan 
appl'enuccs ID engmeer workshops than of pupIls who pay premiums, 2516-2520-­
Importance attached to worksbops as a means of lOstl nctlOn, 2522-2628--Instances of 
very emment engmeers wbo possessed no SCIentific knowledgp, 2527-2531--Expedlency 
of the same profiCIency III 'clentJfic educatIon bemg atlamed generally m England as on 
the ContlllPnt, 2552-2557. 

SuggeStIons for th~ CI eatlon of some first-class schools of SCIence, m wlllch claSSICS 
should he subsidIary to SCIence, 2557-2575 2583--Very eflklent system of sCIentIfic 
schools m Germany, Impetus gIven to such schools by Government, 2558-2566 256g-
2574--Impetus to be ~1Yen 10 sCIence schools by a reVISion of eXlstm'g endowments, 
2569 2679--Im1>ortance of r81smg the matflcuktlon exammatlon at the UDlyerslt,es as 
a means of Impro_mg the bClentlfic educatIon m the schools, 2566-2669 

Concurrence m bOrne of the recommendations of the Scbools InqUiry CommIssioners on 
the BubJect ot dIstrict ~chool. of SCIence, 2579-2583--D,sapproval 01 schuols or colleges 
ID whIch tbele ale sepma!e and dlbtmct departments for claSSICS, mathematIcs, and 
SCIence, 2684-2591--Suge:estlon that e_enIDg lectur~s by emment men for the better 
class of al bsans, be a condItion of the endowment of sCIence colleges, 2593. 

Obstacles to englneermg pupIls I ecelvmg professIonal mstruetlon m the works, 259!i, 
!l600--Advantage of schools or colleges of SCience m the manufacturmg 10wns, 2601 
--Absence of any superIority as to fiOlSh 10 the case of fOlelgn engmeerlog work, as 
compared with Enghsh work, 2602-2604. 

JBRMYN STREE!' INSTITUTION (ROYAL SCHOOL OF MINES). 

1. LImIted Operation of tke School of M.nes: Suggestions for It. Ez/tmllon 
and ]"'prOtJement. 

2. AdmInIStratIOn. Amendment 'ugge.ted 
3. Particulars In connection tDdh the Student8, and the S!J.tem oj In.truction 
4. EvenIng Lecture, to Worlllng Men 
5. Ezp.ndlture and Rece&pt8 from Fee •• 
6. ApprOllal oj the Inshlutwn bemg an London. 

." 
1. L,m,ted Operation of the School of Mines: Sugge8tIUM for Its Eztennon 

and Improvement. 

L.mlted usefulness of study at the Jefmyn-street InstItutIOn, m the case of young 
men prepal1llg for the ulllversltles, Donn.lly 480-484. 558, SSg-Causes of the bmlted 
Buccess hitherto attendmg tne teachlOg operations of the mstltutloll, suggestion for ren­
del1ng tit" IOdustrlaI mstructlOn more general, lb. 643-648• 

Exception taken to the ulllon of the JUlnmg sOOool with the geologIcal survey Cole 
889--Very complete character of the mstructlon, the operatIon of the mstItutlon bemg 
however, no encouragement to Goyernment to take the lDitlatlve towards foundmg Iocai 
mmmg colleges. abo 908-g23. 

Very limIted number of students adverted to m connectIon With the machmery and 
staff avaIlable; doubt whether there wouJd be any great mcrea.e If the lOSlltutlon were 
made complete as a college of SClenel', Reek. l:il45-1266. 1298-1300. 1314-'317-:r-

43l1-I. F DIsadvantage 
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Report, 1868-ctmtmucd. 

JERMYN STREET INSTITUTION (ROYAL SCHOOL OF MINEs}--I:onUnued. 

1. L.m.ted Operohcm of tAe ScAool of MIMI: SttgJJl!lttOI/' for &I~ Ezt_on tmd 
ImprOlJement-COfItmued. 

Disadvantage in there bemg no hou!!e attached to the mstltutlOn, where students from 
the prOVinces could reside and he boarded, Reek, 1317-1323. 

Importance of a professorship of mechanICsl englOee'lOg 1D Jermyn-street, with refeJ'o 
enceboth to wlnlDg and metallurgIcal ma~hme.ry, Percy 1440-1417 1649-1551-­
AdvlIDtage of more fully ulthsmg the admIrable stalf attached to the mstltutlO\) In the 
tralDlDg of teachers m SCience, Carpentn' 'l'l01,2202--Fac,htles for maklOg the 
IDSUlutlon an effiCient tecbulcal scbool, Tyndall 'l'l19-2'l27--Approvsi of the School 
of MlDes bemg used "il a tralDlDg wllege for teachers, a model trade school bemg 
a~tached to It for the purpose, MoaeieY3753-3756 - W dnt of a phy.,callaboratory ID 

Jermyn-street, and also of mstructlon In lIlalhematlcs,Coomber 3899. 3900--Yery "mlted 
operation of the institution In supplYID~ managers for lfonworLs, lite#; thIS bemg chlefiy 
owmg to Its distance from the centre of mdustry, K.tson 4929-4933. 4978-4980. 

Enumerallon of seversl causes which account for tbe nnmerlcal want of success of tbe 
School of MInes, Huzky 7957-7966--Fundamenlal defect In thele belOg DO Chlllf of 
mathem.llcs, w. 7957--Want also of a chair of botany, thlll belOg a mmor defect, 
w.--Defect In the ('otlre busllless of teachmg bemg thrown upon the professoral 
want of a tutorial system In addltlOD, w. 7957, 7958. 796J--DeDlaJ, however, thaI the 
School of Mmes has been a fallure,.6 795!1--Dlfficulty experIenced as to the name of 
th\l mstltutlon, tb. 7979. 

2. Administratwn: Amend1Rllnt .uggested 
Improvement If the School of Mmes m Jermyn-sneet were under a director and pro­

fessor., who conld devote all their energIes to the instItution, Playfau' 1063-1051-­
Control of the SCience and Art Department over tbe lnstltutwn, {b 1068-1061--0pIDlon 
favourable to the directIOn of the school by a counCIl of professors rather than by one 
governlOg head, HltXkY7973-7976 

3. pQrtlCUlars In connecllon WIt}, tlu Students, and tlu System of IlIItnlctton. 
Information m connection wltb students \\ho have passed through tBe Jermyn-street 

scbool smce Its establishment, Cole 88o-884--Statement relative to the number of 
students under the scholarships, .b. 885. 

Sp~clal object of the school to teach SClenLe in Its applicatIOn to mmmg purposes, 
Reeull90, 1191 -Information relative to the subsequent pursUlts of the students at 
the school; sev('ral IlIslances of great SIlCcesS 10 hfe, owmg to the sclentllic_ knowledge 
denv'ed at the instItution, lb. 1192-119+ 1236, 1237. 1242, 1243 1300- 13°'2. 1311-
1313--Detalls relatIve to the number of matrICulated and occasIonal students of 
different classes, there bemg also three exhIbitIoners 10 each year, and SIX students from 
the Inland Revenue Department, tb 1197-1214 1245-1253- 1333-133o--Benelicmi 
effect of tbe Jermyn-street lectures 10 the case of scboulmasters, Tyndall 2243· 

Requirement of all the students who go through the whole course ID Jermyn-street, to 
study dunng the lirst year phySICS and .chemistry, Huzleg 7956--Study subsequently 
of mmeralogy and geology, Ib.--Eventually the student passes out, and takes an 
assoclateshlp, either 10 geology, metallurgy, or mmmg, w --Uncertamty as to the 
aSSOCiates' future csreers, though manv of them obtall1 excelleut and ImporlBDt appolDto 
ments, .b. 7968-7962--ExceUent effect of tbe te8cblDg ID the Scbool of MIDe8, Fran'" 
land 8143 

Total of 1 ,346 students (includmg occastonal students). who have passed througb the 
school slDce 1851, App 49.6--Number of students In each brsnch 1Il 1866 and 1867, 
W.--Llst ofroyaJ exhlb1l10ners to the school, In each ot tbe yean. 1863 and 1867, ih. 
463. 

4. Et1e/Ung Lectures to ~orkm!J Me ... 
System of lectures to workmg men ID tbe eVeDlDg, the at(eudance bemg very nu.. 

merous i doubt as to any pracltcaJ benelit resultmg from these lecturtll, Beeks l 'HI)­
JU4 1232-1235.1238-1241 1244 1293-19.!)5--Great aVIdity displayed by workmg 
men for the evenlDg lectures, Tyndo.U 29.44-2249. 

6. EzperuJUure and &ce.ptsfrom Feu. 
Partumlars relative to the public cost 01 the School of Mmes, and the receIpts from 

fees; way tn which tbe latter are dIvided, Reeks 1lll!5-122g. 1276- 129 1• 

Amount of fees received In each year smu 1861, aggregate o( 11,769 I., App·426 
--Retnrn of expenditure or of estimate. for each year SlDce 1868, W. 427' 

8. ApprOlJO! of tIu Imtrtlltwn be>ng .. Ltnu/Jm: 
Conclusion as to the J ermyn-sll'eet IDIbing school being as benelicial to tbe province. 

as 
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as to London, Cole 889-897. go8-gI,.-Advantage of the school being In London, as­
enabllDg first-class professors to be retamed, Reeks 1296, 1297. 

See also Central College of SCIence C'hemJ.fry, 2 GeoiogiCIJI 8uney Metal-
lurgy Natural Ph,lo'oplly. 

Jt1D4lJery Manufadure (BIrmINgham.) Large employment IB Btrmlngham 10 the manu­
facture 01 Jewellery, the wages In the trade bemg very good, Bragg 6381-6383 6458-­
Statement as to the great want of a knowledge of sCIence In those engaged lD the trade,. 
aDd as to the tenous lDJUry and loss througb the absence of such knowledge., .b. 6384-
6396 6485--Supetlor e1 .... s of men In WItnesS'S mannfactory, sevec.al of them hal'lDg 
l'eCe1."d Il>StructlBn at the Midland Instltute, ... 6395-639g-Want of a speC18l pro­
fessor at Bummgbam, for gwmg constant SClt"lltmc !IIl6trUCt101l to the persons engaged In 
the manufactare of Jewellery; clBlm to Govemment ala In the matler, .b. 6400-64°7. 
'417-6436. 6456-6477-1ncreaslDg competllioll of foreign Jewellery Wlth Blrmmgham. 
JewelJp,y, more especially 10 neutral market9, abo 646,5-6473. 

K. 
Kane, Sir Robert (AnalYSIS of hiS EVidence )-Is Fellow of the Ro}al Society, PresI­

dent of Queea's College, Curk. and Dean of Faculty of the DublJD College of Suence, 
ball for a long time taken an actIve mterest ID the question of sc~entlfic lOstrllctlOl1, 
2824-282g--Expian8tlon of the system 01 lectures and sClellb.fic lOstructlon ID operation 
In Dublm, through means of the Royal Dublm Socrety, and subsequently of another 
mstltutlon, previously to the establishment of the College of SCience, 1I830-2835--State­
ment a8 to tbe Colle!!" of SCJenCe oot bemg y~t fSlrly ID operaman, thiS being Its first sessIOn, 
~8a6, 2837--C_ful conSideration by the Royal COmmISSI.OU, of WRieD WUDeSS was a 
member, of tDP scheme of study to he pW'Sued JIl the College of SCIence; foundation 
of the scheme UpOIl tbe model.at the Ecole Centrale du Art. et Manufllcturu ID Pans, 
2>83!k84 1 2854. 

Reference tothe origIn or the School ofEngme~nng ill TrlDltyCollege.and to Its successful 
operatIOn, 2841-2845--Bel,.Ctbat tbe pstabllshment oftbe College of SCience m Dublin 
IS not m advanoe of public opmlon, and that It WIll In a short time be funy appreClated~ 
2845-2848 28~o--Statement as to tbe WIthdrawal of the Jlopular dement of sCIentIfic 
Instructton .at the college, and as to the limItatIOn of the scope of the mu.eum, grounds 
for complamt fn the .. atter, 2848, 28490 2890-~15. 294,-2951--ImpOltance attached 
to tbe IlIdu..tl'lal museum at the .college, 2848. 2849. 2914- 2949. 295o-Excelleot Eta/f 
of professors attaclJed to tke college, there bemg. how,ever, two or three chaus not yet 
Jilled up. IIBsl-!!8sa. 

ModIfications re~ulfed in adapting to partll ular localities 111 En~land, the scbeme 1>f 
lDstructlon pursued ID the Dllbhn College of S, lence, 2854-2856--·Sug~esllons as to tTle 
conrse desm. ble 10 regard to the teacblDg of mdustrldl pnrsUlts, ;n ~E'_etlon With sOlen­
tlfic and theoretical 1OstroctlOU, 'l856-281Jl-- Question cOm!,dered as to the students 
..... ho come to the collpge In Dublin, beID!?; "rovrded with & suflicll'Ilt amount of prelimi­
nary sCientific kn(lwledge; advantage bereon -of eert&lO exhibitIons aDd scholarshIps 
founded by tbe SCience and Art Department. 286\Z-~8Yl 

Information relatIve to tbe sCientific InstruC'boa gJ"en In Ireland by me .... s ef the QueeJI's 
colleges, suggestlollS for the appointment .. f two adlhtIonal prafe<801s, m order to extend 
the u.efulness 01 eHch college, 28,2-28;,8.2941-2943 2945 2968, 2969-Doubt at 
present whether CIVIl englD""rmg 18 to be one of tbe stu(j,es III the College of SCIence, 2877 
-Explanatlun relabve to the constttob..,n of tl ... model or normal schools 10 Ireland. 
under Ihe NatIonal Board of EducatIOn, ve" ~ati8fac~9' op .... atlDn of these sehoot. 'In 
the matter of 8( leOll6c IIlstrucmon, 11879-2880 111141 'l944--UseFul lDstrocboQ g,ven 111 
Ibe .-chools of the Cbri.tlan Brothe ... , '2886-28qo 

ExplanatIOn 111 connectIon with the fe.s at the Dublm College ef Selence., 2.898-290 5 
--Obsulcle to the professol'8 at the college underlaklllg a cou!'!>e of eveDing lectnres to 
artlz~ns, llQ<lfI, 2907. 2971-11973--Ev,dence on the sU1:Ject of agricultural lectures In 
the Collp~e of SLlenee., tbe professor bavmg but (IDe student 10 attendance, quesb.on as 
to Ihe expedl('l,ey 01 the transfer of thiS professorship lrom the Royal Dublm Society to 
tlte Colle!!"" of Sen-nee, lI1J20-2930 2933. 1l9.4l1. 2949 2953-2961--Det.ils relative to 
tlte constitution and "p~ratlon of thl agrIcultural schOOlS under tbe National Board; 
usefulness of tbe hgnoultural knowl..dge thus IDlpSlted, 2931-2940 2952. 2962-2967. 

R.presentatlon as to the teachmg b~dy of .the Dubho College of SCIence bemg too 
much subordlURted to tile sdnllmstralJol# or 6CUOll of fite secretary-; expedIency of the 
Cunlllllitee 1akrng 'eVidI!De8'1)l1 'thIS 'II"b~ <8,rect :ntnn 'fhe prdles!>onal ststf, ·298o-o!.lll!lz. 

4311-1. ,PI! 
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Report, 1868-ctmtanued. 

KING'S COLLEGE: • 

1. As to tke Eatablubment and Support 0/"'" Colkgt. 
11. ManogemlRt. 
8. Numoer oj StutUrm In tAe College alld ScAool, and PractICe III to 

AdmISSIOn. 
4. Applied SCI8IIce Department. 
o. Ckemlcal DepartmeJlt. 
6. Workshop. 
7. GeneraUy a. to tke L~!lstem oj IlI8trUCt101I 

1 As to the Eataoll8hment alld Support oj the College 
FormatIon of the college 10 1829, the money ha .... ng been raIsed partly by shares, and 

J>IIrtly by donatIons, and the land or sIte haVing been gIven by Government; value of 
thIS land adverted to, Cunnzngham 3184-3197 3346, 3347--Expendlture of 130,0001. 
on the butldlngs, including the laborutones, museums, &'c, ,6 3198!.3204-- ParlJcn­
lars lelntlve to the fees ID dIfferent departments, and the revenue generally of the coUe~ 
and school, conclUSion as to the apphed slleuee der.artment bemg self-supporting, ib. 
3221. 3~l28 3344, 3345 3354-3363. 3445-3457- rotal of 241 a-year as the feel of 
each student lR the scbool, mcludJDg books, !!tc., ,b 32lill. 32118--The college IS nol\' 
entirely self-supportmg,.o. 3418. 

II Management· 
AdmlDlstratlOu and management of the college by a counCIl elected by the share­

holders and donors, Crmmngkam 3.348, 3349. 

3 Number '!! Students In tks Collt9t a7ld School, and Practu:e 08 to AdmuliOll: 
Total of about /)00 students IR the departments of the college, thpre bemg about 650 

In tbe evemng classes, and about 375 ID tbe scbool, Cunningham 3~05-3208--Recep­
tlon IDtO the college of boys from schools generally, as well as from the college school, an 
entrance eXllmmatlOn being requlJ'ed, .b • .3!Il:~-3'Z~o-Small number of boarders In 
the school or college, the accommodatton belDg bmlted, ii>. 3!!29-3~31. 3324, 3325.-­
Controlm the case of some young men from the provlUceB, who bve m a hostel attacbed 
to the college, .b. 3232-323ij--Donbt as to many of the students havmg been in­
structed ID .~hool, connected WIth the Science and Art Department, 330O-3302--FacllI­
ttes as to the admISSion of students to the college and school,.6 335e-3353. 

4. Applud SCU1Ice Department: 
Number of students of the appbed sCIt'nce m the school, and character of the SCIentific 

preparabon, CUllntngham 3209-3212. 3222-3227 3237-324o--0utJlDe of the mstruc-, 
bon ID the college In the d~p8rtment of applied sCIences, Ji> 3236--Pul tlculsrs lD con­
nectIon wltb tbe students ID the apphed scIence department of the colle!!e, their c1888 In 
Ide, and the different studIes pursued by them, Cunningham and M,ller 3~41-3g46. 
333!r3343--A lalge number of the applied sCience students go 11110 mmlng and manu­
factunng POrsUlt., Cunningham 3241 3339-3343 

Large attendance of clerks from engmeere' and archltecls' offices at the eveDlng classes 
10 applied SCleULe; subjects taught m these 'classee, Cunnzrrgham .3268-.31111. 3296, 3~97. 
3333-3335' 3386-3389--PraCtIce as to the exammallons In applied SCIence, dnd aI to 
the <.ertlbcates given for profiCIency, M,ller 32l:16-31190--Very few students from the 
applied sCIence department who go to the uUlversltles, 10. 3291-31193--Large IDLreaae 
of students m the applied BelenLe department; want of accommodatIon for a larger 
numher, Cunnangkam 3326, 3327. 3331, 3332. 

6. ClmlJlcal Department: 
Statement explanatory of the system of day and evenIng mstructlon in cheml"try by 

means of the labUi atory and of lectures, number of students under Buch mstruruon, 
M,ller 32111-3285--Explanatlon of the amount of te.whlllg m the chemIcal proles8, 
.b. 3315-331g-Steady m.!'h.ase of stud~nts m the cbemlcal deparlment, Jb 3328-
3 33o--~atlbfactory teacbmg 10 chemIstry of tbe senIor boys In the .cbool, lb. 3433-
34.36. 

6. Workshop: 
Usefulness of the workshop attached to the college, Jeni.n 111l61-u6.s. 252"'2525-­

DetaIls .. elanve '0 the worl,bup Instruction 10 the college; COllt:llu'lon 8S to Its very 
beneflual operation, Cumllllgham alld JJJuier 3246-3267 3336-3338• 3364-3319. 3190-
1400-RegulatIon. as to pupIls 111 the bcbool avalbng theUlselves of tlte workah 'P, 
CUl11ungliam 3.3&"-3385. 

The wo.k.,hop 'vas ,""oduced on the 8D!!gesbon of w,tness, but no great results ClIme 
of It wbtl.t he Wll$ at the college, lIl"ae1ey 3770. 

7. Gt •• rallg 0& to ",,, 8y.tern of ImeHlel_: 
Opmlon Ih., ~he nan.,nuboD at KlDg's College IS Dot suffiCiently eclenblic or severe, 

JenA", !t401--heque,,1 lhstances of stl/deOls lrom tbe evenong classes jYdllSlUg the ma­
trlCD/aIIU» eXantmbtlun at LotJdoD UoiverllllY, M,ller 3293-3296. 

Nature 
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Report,11168-conhnued. 

KING'S COLLEGI!'-Conttnued. 

7 Generally a. t9 the SYBtern oj lmtruchon-conbnued 
Nature of the instructIon at Kmg's College In draWIng, Cunnl1lgkam 3303-3308-­

System oflRslructron In mechamLal and machme conslrul-bon,.ll 3309-3::114--8mall 
number of students who remam for the whole course 01 th,ee years, I" 3320,3321-­
Certificates can be tuken at the end of the second year, ,h 3322, 3323 

SpecIal course of Instruenon III the coIlege for students mtended for partIcular purswts, 
Miller 3421, 3422--Increase of sCIence teachmg IU the claSSIcal school at the coIlege, 
,b 3437-3439--0bstacles to teLhDlcal mstructlon 10 connection WIth the course at 
Oxford and Cambradge, lb. 3441-3443-- Important advantage of the estabhshment of 
schools and colleges IU connectIon WIth each other, as at Kmg's College, III 3458-3464 

King. Somborne ScTwol. Instances of rudImentary sCIentIfic lDstructlon bemg gIven at 
elementary sc~ools WIth exceIlent results, as at Kmgs Sombome 8Lhool, Llngen 723-
733· 

Kitson,James,Junlor. (AnalysIs of hIs EVIdence )-Is an 110nmaster at Leeds, was educated 
at London U DIverSIty, 4901-4903--Re80It of a VISIt by wItness to the Pans ExhIb,tIon 
of 1867, hIS conclUSIon bemg that foreIgners have not yet equaIled Engltsh manufacturers 
10 the makmg of locomotives, &Cc, or of tools, 4904-4907. 4941-4943 4982--Great 
progress made by French manufacturers, owmg very much to the sCIentIfic knowledge of 
theIr managers, who are much superIor to managers 10 England, 4907-4914. 4996-4998 

ConclUSIon that 10 POlO'! of education F;.nghsb workmen are superIor to the workmen 
of France and BelgIUm, 4915-4918. 4941. 5006-50 l1--W ant of a su perlor and sClenttfic 
eelucatlon of foremen and managers rather than of "01 kmen, 4919--Expedlency however 
of workmen also receIVIng some sCIentIfic mstructlOn, 4920 4957, 4958--Statement as 
to the absence of proper facilIties fOI sCIentific teachmg tn Leeds, want of sufIiclent local 
IOterest 1U the matter, 4921, 4922 4935-4940 5002-5005 

Suggested estabhshment of central schools of sCIence 1U Leeds, Manchester, Btrmmg­
ham, and South Wales, to be supported partlv by fees, by local rates, and by Government, 
4923-4927 4934, 4935. 4945. 4951. 4968 4981-Very bmlted operatIon of the 
Jermyn .... treet mstltutlon In SUPplYlllg managers for Ironworks, &c., thIS bemg chiefly 
oWing to Its dIstance from the centres of mdustry, 4929-4933. 4978-4980 

Superlonty of Enghsh mechaDlc8 to foreIgn mechamcs, 4942,4943 4993--Much 
lower wae:es III the Iron manufacture tn France and lIelglum tban tn England, 4944 
4994, 4<)95--Character of tbe faclhtles of sCIentific educatton reqUIred tn the case of 
the sons of foremen, 4958-4964. 4999-5001--Contemplated sCIentIfic instructIon of 
manufactUlers at the UntVersltles, 49fJ5-4967. 

Information relative to the endowed grammar school at Leeds, and the amount of 
SCience teachmg there, 4969-4977--Successful competttlon of France WIth England 
10 the supply 01 locomotIves for neutral markets, 4982-4988--Less dIfficulty of foreIgn 
than of ElIghsh manufaoturers on the score of trades UDlons, 4989-4992--Vlews or 
Mr. Ramsbottom oftbe London and North Western Ratlwav as to the Importance of 
sCIentIfic educatIon of managers rather than of work men, 5006-5008. 

L. 
Laboratollu Want of t"o or three good l.boratortes; Government aid III this d,rectIon 

being very expedIent, Playfa.r 1155--L,mlted accommodatton and resources of the 
chemIcal laboratory of Ihe School of Mines, as compared WIth conttnental lllboratones, 
Reeks 1267-1175--Cbaracter of the laboratOries avntlable for sCIentIfic students III 
ddl'.rent places, a8 at the MIdland In.tllute, Blrmm~ham, the Bnstol Trade School, &cc , 
I.,l.n 138o-t400--lmportance of Government aId towards the prOVIsIon of sUllable 
laborato .. os, Roscoe 5630-5637--lnformatlon relatIve to the operatIon of the laboratoraes 
attached to the ohemlcal wOlks on the Tyne, as regr.rds the puptls receIved 10 them, 
Clapham 7°00-7°31. 

/See a1.o C~ .. trg, 2. 

Lace Trade DetaIls relattve to the lace trade of CalaIS, and the growmg competttlon 
With the ~ottmgham tlade; several advantae;es of CalaIs over Nottmgham 10 the matter, 
BarAIn 4826-4X37. 4~46-4859 4864-4874 4884-4896- Employment of sevel'lll French 
desIgners In tbe Nottmgbam Jace works, abo 4884-4886. 4893-4899. 

Lanea,Ture Prospect of a large mcrease 10 the establishment of BClence classes \U Lanea­
shlle, Donnelly It5 It7--Explanatlon as to the much larger number of SCIence schools 
and students III Lancaslnre than In Yorksbtre, ab. 548-557 620, 621--Appreclatlon 01 
SCIence In.1.J uctlon lD the LanL8shlTe dlst"ct, I.e/ln 1349-135l--Cau'les 01 the much 
g .. ater development of s. lonce teachlDg 10 Lancashtre than Yorkshire, Sale. 6037-5039. 
50b6-5077--Llffilted sCIence teacblng III day-schools for the tradmg classes, Lawton 
~02, 6Jo3. 
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kepOlt, 1868-cOJltin"ed 

LaIlCl.llAir~nttnued. 

BeneficIal effect In LanCllslnre 9f the .clImes classes In eonnectJon WIth the SCIence 
and Art De. a, twellt., Rurcoe o74~ o741--Spread uf RCleAClII teacbtug In Lancashlle 
throug' til, action of the SCience and Art Department" Budunrutu 82111,811110. 

Ltml:Q3"'r~ tlltd C"esh,r~ (Union of M~hanlCl' lrutituter, \J"c.). Promrnent part taken by 
WItness III IDtroducmg consecutive sCience teachmg IOto the metbaDlcs' mstltutes in 
Lam:a"hlre and Chesb,re, Watt, 5106-511 t--Detsila relative to the syslem of ,cllmbfic 
instructIon In theSt> IDStitatlons, the examinatIon in connectloft wIth the SOCiety {)I Arts 
and tbe SCience and Art Department, and the beneficlIlll results produced, .b. 0108 lit "'/. 
6'02-5~08 6~38-6~3.01l5~-5~5r 

Se'I'erallostltutrooa besides mecbanlcs' instItutes compnsed m the omon of LancashIre 
and Cheshire Institutes, Lamton 01163. 5297-6300-Partlculars relatl\'e 10 tbe number 
of sCleoce dasse. 10 JOstltuUons con~cted. with the .Umon, there betng also aeveral 
science classes 10 InstItutes and day-schools not on umon; character of the IOstrllctlon 
gIVen, lb. 5263-5273 5297-5~9g---Duty of witness tn reference to pxammatlons m the 
Instltntmn8 on the Lancasblre and Cheshire IIDlon; steps taken by blm In promoting 
sCIPnC'e cla98es, tb 5281, 528t. 

Lanyon, Sir CAarl., (MernlJer of the Committee). ('\nalysIs of bls Evidence.}-Submlle a 
memorandum receIved frOID the M,dd.lesborough Chamber of Commerce a8 tIJ the 
Importallce of Go.eTllmellt aId m the formation of a sch60l of sCIence tn tbe Cleveland 
i, on dIstriCt, 6'136, 6937--A1so a commumcatlon from Dr. Andrews, vlce-presldoat of 
Queen's College, Belfast, relative to SClenee and art InSlructlon ID Irelalld, and the 
further faedltles requIred, more esp~clally 8t Belfast, forsclentlfic educatIOn, 6937,6938 
--Alsn an estimate by Mr. Roscoe, of O"en&' College, Manchester, of tbe annual cost 
of m&rntainong a first-cI&S!l &Clence college for 200 students, 6n9, 6940--AI." a letter 
from the Rev. Mr Sonthwood, of Cbeltenbam College, as to tbe iostructlon gInn 111 tbe 
1mbt8ry aud civil departmenr of the college, and as to the co~t or workIng 8 sCience 
echool for 300 students, (l94U. 

Lawton, TAo711G8. (Analysia of hi, Evodence.)-Is agent of the union of tbe Lancash ... e alld 
Cheshire In,tltute, 5261-Several IOstllutlons besIdes mechanIcs' mstlwtE-a wmproSlld 
]0 Ihe OOlon, 6263. 51197-o30o-Parf.lculars relat've to the number of ecumoe cla_ 
m IOst,Iull009 connected wltb the UOlon, there berng also several sCIence classes 18 
II1stitutes and day-scbools but m UOlOo; cbaracler o£tbe instructIon given, 5'l63-527J. 
5~9']--5299--Suggesbon tbat, as regards payment on results, wbere large results are 
produceoJ, the teacher should obtaIn a certificate, 6~74-5276. 

Statement RS to tile Improper carry 109 out of tbe half-tlille rell;ulatJons m toe Man­
(be.,er dlstllel, 5276, [,277--0re8t want of pflmsry education, 80 that lelelltofic 
IDstructlOn ]s Illrgely rendeled Impr~ctlcable, 1i~61' 5280--Duty of wltnes. 10 reference 
to exam18atlons In the mstItutlonB In Lancashlfe and Chesblre UDion. steps taken by 
him m ptomotmg SCience classes, otSl,5282--Conc!usloo as to tbe dec,ded usefulness 
of selentilie InSli uctlon to children of tbe worktng classes, and to worklDg ml.'n tbem­
felve., 5283-5l!93 

Want of a supply of sCience teachers for the lDstltutlona of LancllIlblre and Cneshlre, 
5293-Ahsence of any IDstance of teachers leavlDg the profes'lon for other positions, 
5294-5296--Incredsmg demand among arllsans for .clence lDstructlon, 5301-­
lImIted sCleoce teacblOg m day-schools for the tradmg classes, 0302, 530:r-Conc1d­
BlOn as to the expediency of Government pushmg forward the reqUired demand lOr 
lIellUtlfic IDstructlon, 5304-5307 

Uoluf't&. Advantsge of a system 'Of lectures tn provlIlcial towns like the course 'Of lectures 
m J ..... IIlJ1l-street, Dl1'IfIfelly, 505, o06--lmportanee of evenme; .lectures tn tbe great 
manufsetullng ClenITes SImilar to those JIl Jermyn.,street, Tyndall 1l~5o-V.lue 
attadaed 10 Ia "Y~ of provmclslSOlentdic iectllO'eB, Mo.e/.ey 3774-37i7--Espe<iteftcy 
or Ibe at:tentt.m of the worll.lug oIu$es UelOg calleGI to the ad.anlages of scrence teat"lllllg 
by moans of puhhc lectures and otben".e, Jarmam, 4455-4460. 45u-451l3--Dectded 
objectIon to ledures as a means of teachmg sLieoce to the workIng classes, J.1I{JeU 6373-

Sugge'llons for stimulatIng tbe mlereat of the people in BClentllic matters by means Df 
pOpUlllf lectures, d,lbcuhy as to the funds, Roscoe JW92-6596--Excellent elfect ot 
some popular lettures by witness at Manchesler 011 elementary chemIstry, the adlD\S8lO1l 
fet" haVing been ollly one penny, ,b. 5592--Value attached to free lectures as a means 
01 st,molatmg supnufic culture, such lectures should he a condllion of State aid to aoy 
10,,,1 college, llutR1It'JI603~6036. tlo8g--Very useful <efFect of penDy lectures at ... 
MuUaud ~ .. slJlute ... B..-IDIDglaam. In IDduClOg atiendaDce at the IICleIlCe eIafies, CJuun,. 
b ... fn .... 6257-6~. 

tl~ al.o, CoIleg.. oj 5/_. EthnlnJrg", 5-
af,tuti0'4. 4. , 

Leed£. Statem .. nt 811 to the absence of proper facl\rtle8 for scientofic teacbtGg III Leede; 
_at of suffiCient localloterest 10 the matter, Kuson 4921, 4922 '4935-4940· 5~6oo5 

--StrODg 
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Report, 1868-contulued. 

Leeas-contmued. 
-Strong feehng agamst local rates for educatIon, rates bemg a.lready very hIgh, Kd SOli 

4952-4956--lnformatlOn lelatlve to the endowed o-rammar school at Leeds, and the 
amount of sCIence tea(lhmg there,.6 4969-4977--S'yllabus of the course of mstructlon 
10 tbe sCIentific dIVISIOn of the grammar school, App. 467 

Llngen, R. R. W (AnalysIs ofbls EVldence).-I. Secretar) of the CommIttee of CouncIl 
ou Education, 693--Very lllmted extent to whIch mslruc!ton m slIence forms part of 
tbe system of elementary sobools, 694-698-Payment by the SClenre and Art Depart­
ment, tn respect of dlawmg ID elementary schools, doubt as to the m.chaUlcal or geo­
metncal drawmg bemg mucb taught,691 78g-795--0bstacle to Sllentlfic teachmg In 
tbe schools, on account of the early age at whIch the great mass of the chIl"rell leave, 
reference hereon to the opel'lltlOn of the standards of examlOatlon, 699-71 t 744~747' 

Means by whlcb under the Factory or Half-bme Acts ~hddren may by remammg 
longer at scbopl f( celve smenh6c mstructIon, bebe! that tbe half·time system IS the clnef 
U)pans by wblch the elementary sch'Jols may aId sCientific InstructlOn, 713,714 749-752 • 
181-783.802 8lZ6,827--F8C1hty under the Industrial Scnools Act and the Poor Law 
for compelling the education ot a vast number of chIldren who do not dttend seho,ol 
at all, 7 J 5, 716. 779, 78o-ConslderatIon of the extent 10 wblch a better foundation 
may be l8Id for SCientIfic mstruc!ton by Improvmg the elementary tuehlog, suggestions 
on thiS pomt, 717-7lZ8. 739 754-765.773-778 813.821-824-

InRtances of rudimentary SCientific instruction bemg g,ven at elementdry .chools witll 
excellent results, as at Kmgs 50mborne Scbool, 723-733--Beneficlal effect If' em­
ployers of I~bour, gave duect encouragement Bnd preference to boys "ho remamed at 
schoul 1I0tll tneu educauon became sofficlently advanced, 734-138. 748 753--1n­
centlve to mcreased sCientIfic educatIon, If It were held mdlspensable for different "'P­
pomtments, 740-742--Dlsapproval 01 a. SCIentific slIbJect .. for the sevelllb standard of 
exammatlon ID elementary schools, 743. 

DIfficulty as to SCIentIfic mstructlOn In elementary schools, through the masters not 
belOit cOlllpelent for the pUlpose, 744. 757-765--Doubt as to the expediency of re­
qlllflng boys to attend elementary school .. up to the age of SIxteen, In order tooompele for 
Bcbolarslllps In SCience, 784-788--Room tor much Improvement m the teadl'ng of arlth. 
melloln scbools geneJally, 796-801. 803, 804--0hlectlon to teach\ng tbe IIlementary 
schoolmaster Dlore tban one branch of suell(le In the tramlng 8chools, 805-80(1-
OplUlon favoUl'llble to Euclid 8.8 to tbe found .. tlon of SCIentific tr81UlOg fO" elementary 
teachers, 810-8 Ill. \ 

Approval of the endowments attached to some of the grammar schools hemg apphe<.\ to 
scleOllfic Instrnctlon, 814-816--Faclhtles at the UOlverSllles e.nd colleges for supplymg 
mstruolton in SCience, 817, 818 825--Concluslon that those benefited by II s)stew of 
SCIentific teachmg should be reqUIred to contnbute very largely to the expense of It, 819 
--Government ulIght take the lOluatlve III foundIng sCience schools, and III prcmdmg 
IDspectlon, 820. 

L&!)ezng, G, D. Letter from Mr. Llvelng, explanatory of Ihe steps bemg lakell at Cam~ 
brtdge Umvelslty, for tbe promotIon ofscl~nbfic knowled~c, and,eontalDlDg suggesnonll 
on tbe subject generally, App. 475-

Lloyd, Dr. George. (Analysts of hIS E .. dence )--Has been for se."ral yeal'S engaged lD 
the gloss manufacture tn Blfmmgham, 6799-6806--Very defectIve education of fore­
men, managel'8, and manufacturers at Blrmmgham, m the matter of SCIence, 6807-6811 
--Grent want of means of sCIentIfic IDstructlOn, 6812-Suggestlons for the formatIOn 
of school .. , or colleges of SCience, ID manufacturtng towns, for adults, where the teaching 
of n~tUl'lllIClence should be of a general and advaooed <.haracter, 6814-6817 6831-6839 
-Advantage If sClenbfic instructIon were gIven much more freely In pubhc schools, 
6815.6834. 

Importance attached \0 Government supervIsion of the proposed local colleges or scbools 
of scIence; Government aId belOg also given. 6818-61120. 61122-0830. 6840-b843 6845 
--Great want ofsclentllic educatIon of manufacturers as well as of lore men apd managers 
6821--Appro •• l of lOcrea.ed (aclhnes of sCientific educatton III the upper class 01 K.Jng 
Edward'. School at Blrmmgbam. 6834, 6835--Doubl. as to Ihe want of sClentdic know­
ledge on the part of wItness's work.men haVlng been mJurlous to hIm as regards forelga 
competItion, b836-68SB--Obstacles to children In factoTles avallmg tbemselves of tile 
faclltleB under the Labour Regulation Act, and the Factory EAlenSIonAct of 1867; 6844 

LOCAL ACTION AND SUPPORT (SCIENCB SCHOOLS AND CLASSES) , 

Informatloll relative to the extent of local actloll In Staft'ordshu'e) Y orkshJre, Lanca­
shIre, &c, In the formation of sCience classes, DORmlly1l3-137--Pohcyofthe SCIence 
and Art Department to encourage local effort and demand, rather than to force Its IObt<­

tUllons upon tbe localitIes, Cole 293. 300--0bstacles to the department bmltIng tile 
number of schools many 10WD, thIS niIltter restmg entIrely with the locahty Itself, Cole 
tr Donnelly 353-36t--Necessary formatIOn of a local commltlee of management, III 
order to connect any school WIth the department, Dollnelly 39g---0bJeetion to anr 
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Keport, 1868-COlltlllllt'd. 

LOCAL ACTION AND SfJPPORT (SCIENCE SCHOOLS AND CLASsu}-c:ontlnued. 
attempt to enforce the establishment of sCIence schools 10 any localtty, though possIbly 
some measure ofcentrallO'pectlon may be desirable, Dunnelly6n-631. 

Conduslon that those benefited by a syslem ~f sCientific teaching should be required 
to conmbute very largely to the expense oflt, L.ltgen 819 

"EKpedlency of all locnhtles being on the same foolIng as regards State aId towards 
the establishment of schllols or colleges of SCIence, Cole 89~-90b--Sllggesl.Ions BII to 
the ~xtent to whlcli Government aId should be afforded towards new local schools of 
SCIence, It hemg essentIal that the locahtles should take the inItiative 10 the malter, .b. 
898-906·945 

Approval of large Illcal contributllln towards sCIence schools, hberal Government aid 
belDg also reqUIred, Mandella 4649-4659 4700-4705, 4i49-475~. 4761--OplOlon 
that Government shOUld aId localities III estal>I,.hlDg or supportlD\t sClen~e schools, by 
contrlbutmg as much as the local contnbuttons, Watt. 5169, Platt 5844-5849.51151-
6866--Sul!gestlon that Government aId towards colleges of sCIence be condItional 
upon loeal aid, Roscoe 66go, 6691. 

Impracttcabliity of science schools belOe: self-supporlJD/i, 80 that IncreAsed assIstance 
f,'Om the State IS es~entlal, P/Qtt 5812, 6813. 5843, 5!!44--Conoluslon as to the expe­
dlency of Increased Government asslslance 10 Bid of local effort towards the sClentl6c 
instructIOn of the artisan classes In Bummgham and elsewhere, H.bb. 60 26-6546. 6586-
6599. 

ExpedIency of schools of sCience for the bene6t of manufactures bemg prOVIded by 
the manufacturers rather than by Government, Chance 6641-6645. b689. 6694-
67°1. 

ClaIm of Blrmmgham and other centreA of mdustry, to aid from Government ID the 
eSlabhshment of sClentdic lllstltutlons or colleges, Wrzght 687!>-6873 6904-6907.6913-
6915. 6gg8, 6929-

PartIculars relatIve to the fadure exrerlenced m vanoua localities, and the success 
achieved 10 others, through the a( tIon 0 the SCIence and Art Department lD plomotmg 
local effort for Instruction In science, Buckmaster 8204 et .eq.--Statement ahowmg the 
want of Increased faclhtles of personal commUDlcatlon betwpen wItness and !oc,hu.s de. 
sirous of promoting SCIentific mstrucllon, there beln~ at present much mIsapprehensIon a. 
to the SClence aId aff'orded by the department, ,6 8~04-8!l20 

ConclUSion of the CommIttee as to the necessIty of local actm!y and support Jh com­
bmahon With Government aId, Rep. IX 

See also Colleges of Scze>We. Government Grant.. Scholar.}"p. ;n Same •• 
Science SchOols and Classes. 

Locai Colleges and Schools of SClence. See Colle!les tif Science. Science Schools and Clas",. 

LONDON UNIVERSITY: 

)I ecesslty of preparation m a great varlCty of subjects Jh whIch the elements of SCience 
enter,lnllrder to pass the matnculatton examma!lolJ of tbe University, Carpenter '2004-
lZo06--Requtrement at present of a sound elementary knowledge of Lalln and Greek; 
oplDlon that French alJd German should be alternatives £C'r the latter, abo 2007-2011-­
IIlustratlon of the strlDgent charactpr of tbe matriculation exawIDatlon, W.201i-2016 
--Statement as to tbe sevel-al schools which have sent up students to the Umverslty, 
there belng also a lar/!e Dumber Irom Owens' College, Manchester, and several from the 
J ermyn-street InstItutIon, lb. 11016-2026 

SCientific profiCIency requIred for the degrpe of Doctor of ScIence lD the University, 
those who go m for JD for thiS degree Lhlefiy devotmg themselves to teachmg, Carpenter 
!lM6 2028 2030--Behef \hat many who take the degree of Bachelor ot SCience 
afterwal ds become IlIanufactuFe(s, abo 2027--Smentific programme reqUired for the 
degree of Bachelor, thIS Wall fia1lted very much With reference to the course of study 10 ' 
Jermyn-street, W 20l8--Explanallon as II) profiCIency not beIng reqUIred at the 
Uruverslty Jh the technology of any oftbe SCiences, ,b 2031-2037. 

Sattsfactory Instruction now !(iven ID elementary science at a conSiderable number of 
schools,owlD!! to the matriculatIOn examJDatlon of the UmverSJly, Carpenter~038, 1I0a9-
uoo, 2101. 215!!-2160--Iustances of SODS of artisans commg up (or matnculatlOn, 
,b 209i-2094--Total of about 600 matnculated students yearly, Ihe mlDlmum age 
bemg SIxteen, and the average age about eIghteen, lb. 1!09~098. 

ExplanatIon r~lallve to t~e number of degrees of Bachelor of Arts conferred yearly m 
the U DIversIty, highest standard reqUIred, .0 that efficient preparatIon IS essentIal, 
Carptmfl!r 2123-213o--Statement In defence of the present matriculation exammatlon 
of the Umverslty as regards the rejectIon of men who fatlm anyone subject, such as 
Greek, though profiCIent lD ail others, abo u61~\7+ 

Inaccuracy of Dr. Carpenter's eYldence on tbe subject of degrees In lIJDmg m the 
U DIversity of London, D01IMlly 7868, 786g. 

See also OtDtfJ6' Colkge. 
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M. 
Macadam, Dr. Stevenson <AnalysIs of h,s EVIdence }-Represents the Watt InstItutIOn 

or School of Arts In Edmburgh, and IS prepared to gIve eVIdence on the subJecl of 
techno cal educatIon III Scotland genel'811y, 7452-7456 --Suppltes sundry detaIls reIatl~e to 
the orlgm, constitution, and workmg of lhe Watt lnshtut.on, showong Its very successful 
and beneficIal operatIon as regards the sCIentIfic instruction of the artlzan classes, 7457 
ef 8eq. 7550-7559. 7584-7587. 7600-7603. 

Reference to the Andersonllin Unoverslty at Gldsgow as also supplyin~ a system of 
lectures on sCIence to arl1zllns, 7491--Succes,ful teachmg of the elements of sCledce 
at a me~haD1( s' mstltute on Glasgow, W --EXistence of mechamcs' instItutes In several 
towns In Scotland, by means of whIch an Impetus 19 gIven to the study of SCIence, 7493 
--Machinery afforded by mechanlcs'mstltutes m connectIon WIth a systematic teachIng 
of SCIence, 7493. 7496--Recent arrangement by winch Ihe WKtt Inslltutlon has 
become connected WIth the SCIence and Art Department, 7496. 7615 

Re'olubons adopted at a conferen~e held 10 Edmburgh on ~oth March 1868, With 
respect to the measures deSIrable for carrying out an extended system of sCIentific 
education, 74<)6, 7497--Appomtment of a committee by the Royal ScottIsh SocIety of 
Arts for dealIng With the questIOn of sClenltiic teachmg; conclusIOns of such commIttee 
as to the want of IOcreased aid and encouragement from Government Ul dIfferent ways, 
7496-7498--Want of 10ducements to the teachmg of sCience 10 the daybme by 
elementary teachels, 7498-7502 i604. 

FoundatIon In the Scottish Umversibes of several chairS of apphed SCIence, 7503-
7505--Attendance prinCipally of the nrtlzan class at the Watt InstItution, 7506--. 
ExpedIency of an extension 01 the Illstltutlon, 10 01 der to meet the demand m Edm­
burgh for better faclhttes of SCientIfic instructIon, 7507-7515--Capablhtles ot the 
teachers 10 elementary schools In Scotland for conveymg a certam amount of IDstructIon 
10 SCIence, such lDstructlon bemg very feasIble and deSIrable, 7516-7524- 7566-757'1.. 

Abohtlon some years since of the chaIr of technology at EdlOburgb UlIlvelsl(y; 
deSIre for Its re-establtshment, 7625-7530--lnfolmatloll relattve to the Industflal 
Museum at Ed1Oburgh, its system of lectures, and the excellent attendance of the 
artlzan classes, objectIon 10 a duect connection between the Museum and School of 
Arts, 7631-7543--SuPport of the Industroal Museum by Government grant, 7544 
--Good attendance at popular lectures on SClenle dehvered by wItness and, otber pro­
fessors In Edlllbur~h, 7546-7548--Attendance chiefly of the mIddle classes at certaon 
lectures at tbe PhilosophIcal Insutubon, 7549. -

Absellce hItherto of any aId from Government towards the School of Arts, beher 
that such aid would llIcrease the userulness of the IUstltutIon, 7558, 7559 7?82, 7583. 
7604-7607 7611-7615 --LImited attendance at Ibe class of agflculture tn Edmburgh 
U nLVel',lty; behef, neverlheless, that sCIence IS apprecIated by the Scotch agrIculturIsts, 
7560-7565--Readlness of the people of Scotland to pay an educatIOn rate, If leVIed 
over the whole country, expected opposluon to a local I ate, more espeCIally 10 rural 
dlstllcta, 7573-7575 7588-7697 

Means of Imparung all useful knowledge of chemIstry, &c., III the Watt Instltutton, 
as applied to trades, though It IS h~rdly Dosslble 10 a techmcal school to teach the vallous 
trades, 7576-7581--SuggestIon as to the character of the teachmg In sCience whIch 
may be adopted 10 elementary schools, such teachmg to commence at the age of ten, 
or from ten to twelve. 7598, 7599 7608, 7609--lteadmess e_mced by the worklDg 
classes to attend sCIentific lecture.,lflespectovely of attractIve expenments, 7600-7603-­
System of evelllng classes exclUSIvely at tbe Watt Instltutoon, there bemgJumor and seDlor 
classes, and the attendance beong much larger III wmter than summer, 7610. 762 t, 7622. 

SuggeslIons as to tbe mode of SCIentIfic instructIOn deSIrable In connection With 
mechalllcs' mstltutes, 7616-7620--DeCided value of techmcal courses of IDstrucllon 
m chemistry With reference to manufacturers, 7623--Importance also of techmcn! 
courses LD engIneermg, 7624--Parttculars relal1ve to t~e salanes or fees of the teachers 
10 tbe Watt InstItute, 76z5. 7628-763o--Arrangements 10 force at the High School of 
EdLDburgh for the leachIng of elolmeDtdry SCIence, 7632, 7633. 

Machinery and Tools Superlonty stIll mamtalDed by the machinery of thIS country, 
though, on account of more sClenufic knowledge abroad, and the greater cheapness of 
labour, there IS a fISk of our losmg certalll trades through the competItIon of FIance, 
BelgIum, &c .. Cole 97lJ-991. 

QuestIon consIdered as to foreIgn competllton LD the manufacture of machlDery and 
tools l supremacy sull malntamed by thIS country, though great strIdes have doubt­
less been made In Prl1<sla, B~glum, &'c., Whltwortll1656. 1698-1704. t711-1715. 
1756-] 786-Efficlency of a c\1lSS of men called" machme men," emplnyed by wllness 
in limshmg the machines, lb. 1696,1697. 1704-1706-Sopeflorlty of the machmes or 
tools made by WItnesS as compared With foreign-made tools; Illustration of th .. at the 
ParIs ElI.h.bltlon. aT!. 17,1-1713. 1771-1786. 

Absence of any superlomy as to fiDlsh in the case of foreign englneermg work, as 
compared With English work, Jenklll 2602-26"4--Esplanatlon as,to the large us'i of 
Enghsh machmery In the C.lals lace trade,Blf'im 4828-48 n. 4846-48~2 .. 8'12_ 

.. Oft_' -



MAC MA'N 

Report, lS6l1-COIIlmaed. 

Maehinery and Tool.o-contmued. 
Necessary adopuon by wIlnpss of every Improvement In ehe construction of machinery, 

Platt 5756, 5757-Large export of macillnery by witness to all parts of the world, 
notWltbstandmg the Impurt dubes 11'1 foreIgn countries, w. 5758, 57b9-Lesa competi­
tion of contmental machme makers with English makers than 10 former years; Instancea 
of thiS, lb. 5760. 5780, 5781--Practtce on the contment to copv English machmes I 
exceptton In the case of the comblDg maclnne, .b. 5761-5763--Numerous ",ventlonl 
by Americans; export, nevertheless, of Enghsh ma<;hmery to Amenca, notwlth.t.ndmg 
the hIgh export duty, .6.5761. 

Statement as to the large use of American machtnery and IDYentlOns ID this country, 
Fuld 6739. 6740. 6760-67611--llIustrstlon, 10 the case of a pumping eogma oblKlned 
by wItness from France, I)f the suCt.e.sful competition of foreIgn manufacturers, owmg 
to the lower wages than 11'1 England, Coehran. 7IB .... 7188. 7g08, 71209 7oz49-7261-
EqUally good workmallshlp oC the French and German engtnea as of English ellg'nes, 
.11 7188-719'- 0pIUlon as to the comparative mfenorlty of engldeenng tools made 
abroad, w. 7194-7196. , 

Statement as to the superior mBchmery produced st Chemmtz and other places abroad 
as compared With thiS country, Gtll, 7743-7750. 7797-7803 

See also Fomgll Compel1l,01I. Un.ted State •• 

Managers of Works. See Foremen and Managers. 

Manchester. Very hmlled attendance of wItness's foremen or workmen at the sLlenee 
classes, m Manchester, of the SCience and Art Department, Wlutworlh 1651-1654 
--ProbabIlity of art,zan. at Manchester atfendmg 8clenufic classes or IOstltutloDa In 
,larger numbers but lor Ihe amount of the fees,.b 1744-1754--Fallure of the Man­
chesler New College adverted to In connection w,th the success of Owens' College, 
Carpenter ~1!Zo-2U2. 

Statement as to the excellent ell'ect of the IDtroductJon of science teachmg mto the 
Manchesler Free Grammer School, Watta 5146-SI48--ExceedlRgly benefiCIal opera­
tion of the Manchesler MechaDlcs' Instttute, .b. 5~28. 

Sundry particulars relative to the Manchester MechaDlc&' Instttute, the character of 
the SCientIfic teachmF:, and th~ number, Cl1l88 ID llip, and fees of the students, excellent 
results produced, Angell 5311 et 8e~.--Probability of a much larger attendance of 
pupils at the school of the mechaDlcs Institute but for SOCial objection by parents; low 
amount of the fees adverted to hereon, w. 5376-5386. 

Statement showmg the sprclal need of the Manchester dIStrIct for a hIgh-class of scien­
tific culture, Ro.coe 5509-5515--Frequent employment hltberto of German. in 
alkab and other works 10 th .. d,strict on accuunt of theIr sCIentific atllllllmenls; lIlCre&8-

mg supply of EnglIShmen from Owens' College for these work., lb. 5511-55~fj--Ap­
pomtment of one of wltness's students as 8enence master at Manchester Grammar Scbool, 
where sCIence 18 beuJg CIIrrted on upon an extensIve scale, w. 5534-6536--Shght 
prospect of mUDlclpnl aid bemg forthcommg for Owens' College and slmdar IDstltutlon., 
16. 57311-5736. 

Expected wIlhngness of ManLhester to he rated for fre.e schools for the ose of the 
poor, Rumney 59oo-5906-Fat!ure ot the A~l School ID Maochester, lIS regards In­
structlon ID design; present operabon and expendIture of the school adverted to, .b. 
5976-5982• 

See also Ozoons' College. 

Manual ~3:tent'l' Difference between tbe sCIence schools of the ScIence and' Art 
Department aud the Ecolu du Art. d MUUT8 In France, as regards trammg JU mannal 
dexterity, Donneliy 394-398--SuggestlOns for lostruct1Og 10 the use of tools yolIng 
children attending pnmary 8chools,- WllltuJurll& 16~9-1636---Course proposed to be 
pursued With a VIew to the a~ulSltlon by students of manual dextenlY or practical tact 
10 any profeSSIon or trade, Huzleg 7993-7999-

Msnufacture. tmd Manu/actU1'61's. Witness IS strongly of op1Olou that largely increased 
facliltles for SCientific lDstruclton are requIred In thl8 country In the mterest of Its manll* 
facturers, Plo.yfoir IOOS-IOI6-Large number or the students 10 chemistry, at Kmg's 
College, who are the sons of manufilcturers, CU1Irrtngham 3243-Conclu8Jon lIS to the 
neceSSIty of scientific knowledge m the owners of large eatabhshments, R'pleg 404ll-
4045--Great want of scienttfic knowledge In manuf'actul'l!N as well as in their 
foremen, Mumkllo. 4588-4590. 4747. 4748--NecetIlI1ty of 8C1entllie IDStruClton ia the 
case only of manufacturers, managers, and foremen, though It is 'Very desJl'llb1e for 
arttzans generally, 16. 4664-4667. 4792,4793. 

Witness, ",bo 18 a gradnate of the UnIversity of Cambndge, 'having been seventh 
wrangler, finds ha.; SClentllie knowledge very.,aluable m b,s manufacture, ClurnuJ 661&-
6621. 6702-6707--Concluslon that the manufactnreR, rather than Government, should 
provide schools of science required for the beuefit of manufactures. ih. 6641-6645- 668g. 
6694-6jOl--Great Importance attached to maoufiu:torera being htghl,. and thoronghl,. 

educated, 



,Mll1C 

Manufacturea and Mantifacturers--eontmued. , 
educated, Chance 6674-6668 67o!Z-6707--Advantages of large cap,tabsts and manufac­
turers havmg a umverslty educatlOn, Jb. 6674-6676-0reat want of sClentlfio education 
ofmanumcturers as well as of foremen and managers, Lloyd 68111. 

Causes which account for the manufacturers not sufficiently encouragmg sClentI/ic 
Inslttuttons, W71ght 686t>-6868~Gre .. t Importance of sCientific knowledgp to the large 
.. umber of amall manuf'.cturera at Blrmmgham, W 6898-6903. 6916, 6917--General 
desire on the part of ehemlcal manufactuTers for an extension of sClentdic lDetroctlOn, 
Olapham 6999-

Ignorance and apathy of the manufactunng classes adverted to as partly accountmg 
for the scanty attendance at the School of Mmes m Jermyn-street, Huzley 7958-7964 
8008, 8009' 

List of artIcles made ID Blrmmgham and the hardware dlstflct which are largely 
replaced In the common markets of the world by the prtlductlons of other conntrtes, 
Ap,p 479-481: -

See also ArttZans BirmIngham Bradford. 
Otnnpettnon. Foremen and Managers. 
11'0" Manufactu.re Machznery and Tools. 
Unwerntus. Woollen Manufacture. 

Oollege. of S<:I61Ice. For .. gn 
France Governme"t Grant •• 

Metallurgy. Un.ted /!Jtates. 

Matkematll:s. Approval of a certam amount of mathematical culture aq an essential 
element m any system of educatIon, Tyndall 2214, 21115 --Undue amount of mathema­
tICal klJowledge reqUIred by the examrnatlOn paper./ of Mr. Cowie; Improvement 
through the appomtment of Mr. Anderson ,n beu of Mr. COWie, Coomher'3904-3920 

Mayer, Joltn, F C.S. (AnalysIs of hiS EVidence) -Is a sCience teacher I>t Glasgow. and 
IS secretary of the Assouatlon of SCience Teachers, 7634, 7635--PartIculars relative 
to the operation of the secular and elementary bchool 1D Glasgow, In which wltoe§s 
teaches; mformatlOn more especially as to tbe IDstructlon tn SCience, and Its satisfactory 
results, 7636-7648. 7720-7725--DetalJ. 10 connection With the Andersoman Institute 
at Glasgow, the arrangements as to aClentlfic lectures by eminent professors, tbe system 
of fees, &c., conclUSIOn as to the very j:leneficlal effect of the Instruction as regalds 
the artlzan classes, 7649-7668. 7673-1675 7689-7694 7706-7709 7714-7719. 

Statement as to the extent and oharacter of the SClentinC mstructlon at tbe Gla<gow 
Mechamcs'- Institute, very hmlted ~onneclton With tbe South Kensmgtl)rt Department, 
7669-7672 7675-7678 -IndispOSItion In Scotland to take advantage of GOVPfnment aid 
III the teacb10g of SCIence, 7678--IncreaslDg extent to which the Andel'Soman Institute 
IS becollllDg connected With the SCience and Art Department, 7679. 

Information relative to the several classes m sCience at Glasgow Univelslty, a"d the 
number and poamon lU bfe of the students, 7680-7688--Dlfficulty tn ImpartlDg .~Ientlfic 
knowl .. dge to the artlz8n class In Scotland, through the wallt of prevIOus elementary 

• knowledge; less difficulty, however, than 10 England, 7689-7694--Bebef as to the 
facdlty of glVlDg elementary mstructlOD m sCIence to .::hlldren In elementary slhoolij, both 
In Scotland and England, 7695~7697-

Exceptional Instances m Scotland of artlzans ,Ieavmg theLr chIldren at sLbool up to the 
age of tblrteen or fourteen, 7698. 7704, 7705--Chargf' of 7. 6 d. quarterly for tbe 
lnslrucllon gIVen 10 the Glasgow Secul.r School, noo--Absence of IDstructl0n 10 science 
In the nurmal scbools at Glasgow, 7701-7703. 7720, 77u--1mportance attached to the 
annual examinations lD schoofs 10 connection With South Ken~lngton. 7710, 7711. 

Su~estlOn tbat the exammabon for teachers speCially should be resumed, and that the 
exammatlon be local, and be of a IUllher character, 7726, 7727. 7no-Approval of the 
tbe system of payment by results, It being deSirable to extend the system to day classes 
In SCience, 7727 -7729--Improv'ment If t)le candidate for the teach.r's eertdicate were 
not examined In the same room as the pupll, 7730. 

Mechanical DraWlFlfl. See DraWIng. 

MECHANICJlL ENGINEBRING. 

1. Generally. 
S, Wlutwortk ScAolarsiups a1\d Ezhib.tWIIS. 

1 Generally: 
Very limited means at present for obtaining theoretical knowled~ \U mechamcal 

engmeenng-. W1utworth 1625-16~8--0utllne of the Instruction deSirable to be glVen 
in connectIOn With mechamcal engloeenng In 5uth places as Owens' CoU~ge, Manchesler, 
'b. 1637-1648-Conc!uslon as to Manchester bemg the best place for a college of 
mechamcal engineering, .b. 16490 165Q. 

Advantsge derived hy wltoess, wqen a pnpIl lit Mr. Fatrbairn's, from the SClentdic 
eduCl\uon wblch be bad preVIOusly retelved • very unprepared state generally of the pupils 
at Mr. FalfbBlrn's aod at Messrs. Penn's, IU mechaDlcol eDglDeenng. JenAia 2254-21171. 
43~-L Q II 1151111-
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Report. 186S-contlllued. 

MSC'B.l.NIC.l.L, ENGINBBRING-contlnued. 

J. GenerQll~ontlnued. 
25112-2524--Very httle mformatton Imparted by masters or foremen to the pupils or 
apprentices rn the wor~sbops, Jenkl" 2271-2276. 2454-2456 2490-2494. '.I500-¥502-
Receptloll of twenty.five pupils, .. ho pay premIUm, at Messrs. Easton's fact"r)" Lhere 
bemg about 800 workmen, ,b. 2277-2279--Better techmcal educabol1 of artlzan 
apprentIces In engmeera' workshops, tbao of pupils who pay premIUms, lb. 2516-!l5'o10 
--Instances of very emment englOeers who possessed no SCIentific knowledge, lb. 
2527-2531--0bstacles to engmeenng pupils receiVIng professorial IDstruction In the 
works, ab. 2599, 2600. 

Illustrations, m the case of mechamcs, of the importance of an amended system of 
science teaching, M06eley 3737, 3i38--Statement showmg the expediency of leachmg 
what IS termed the theory uf work, as speually reqUired to be understood by mechamcal 
eng meers, ab. 3'i39-3744--~uggestlons as 10 the COUrse of loslrlletlon deSirable for 
engineers and mach mists, Platt 5!!l6-5820--Advantage of a knowledge of chemistry 
m engineers, th. S823-S!lz5. 

LISt of schools haVing day tlasses In SCience, and showing the numher of Btudents In 
tbeorebcal mechaniCS and In applied mechablcs, .App. 436-438. 

2 Wlutworth $clwlars]up. and ErAloulolll: 
Apprehension lest the scholarsblJls ahout to be estabhshed by Mr. Whllworh In 

mecbdDlcal sCience Will be gamed almost entIrely by the arllzan clas$es, to the exclUSion 
of theoretical men, Cole 3!!7-491. 

Explanation that the prOVISion of better foremen and managers In the works of 
'mechaD/cal englDeers, IS the main obJe<.t of the endowments proposed to be founded by 
WltDes', W;ntwortk 1622--111IentlOn to secure by tbe endowments the combmatlon of 
SCientific knowledge With pracllcaisklll, zo. 1622-1624. 161j6-Detalls In explanation 
of the arrangements proposed by witness for the practIcal working of hiS scheme of 
endowment In the shape "f scholarships and exhibitions for mechamcal8clence, lb. 1657 
et .tq. 18oo-1805--Arrangement as to the eXaminations for the scholar.lllps being 
undertaken bV the Committee of CounCil on Education, .b. 1666-1671. 1!l00-1805-­
Suggestion WIth a vIew to honorary degrees berng conferred on those who succeed In 
obtalDlng scholarshIps, .b. 1666-1668. 

Explanatron of the action to be taken by the Education Depa.rtment, III connection 
WIth Mr. Whltworlh'. scholarshIps Rnd exhibitions, and With the exammatlon of tire 
studenlS, Cole 1680-1691. 

ProbabllllY of the scholarslllps bemg gained chIefly by artlzans who quahfy them­
selves for the theoretical eX8l11JDatlon, Whitworth 169~: 1694--PrusP.ct of some of 
the scholarshIps belDg galDed by young men lakeD by mechaDlcal engineers as puprla or 
apprentices, .6.1692,1693 1733-1/43. 

Prospect of students In the workshop at Kmg's College competing auec.a.fully for 
the WIllI worth scholarships, Cunningham 3J36-3338--1mporta.nce attached to ti,e 
Wblt\lorlh scholarships, Platt 5845 

Commumcallon from Mr. WhItworth to the Secretary of the SCience and Art Depart­
ment, dated 4th Mav 1868, together with a memorandum contalDlRg &umtry explanatwna 
and snggesllons rela"ve to bls scholarsblps for mechaDlcal SCience, :App. 4.J3-435-

See also Ct.uJ and Meclwntcal ElIg'1II!1ft'1I. France. 

MeclranlC8' Instllutes. Great conveOience of mechantos' loshlnles ID connectIon with the 
holdmg ofevenlDg elasses, DOTInelly 5~U-527--Faclhty gIven to mechaniC" IDstrtUte& 
to hold classes In mechanICal drawmg In connection .. lIh the Sonth KeuslDgloo Depart.-
ment, Cole 850, 851. " 

Enllre inadequacy of lDotr.ctlOn in connection With mechaOlcII' institutes, as compared 
WIth the Sl.lentrfic lDslrucllon abroad, MUtldella 46J5. 478&--Behef that mecbaOlCII' 
inStrtutlons could be easily adapted for tbe to>achlng of the body of Ihe workmg el_ 
m elementary SCience, Sale. 5052--Grounds for ohjectmg, m the case of Mechamos' 
rnbtltutlons, to the rest"cl/on With regard to payment on results in D1ght c1as ... s, wbere 
tbere are no day schools, .b. 5060-5063. 5088-5091. 

Promment part taken by witness ID introdUCIng consecnllye science leaching Into the 
mechamcs' IOstllutes 10 Lancasblre and Cheshire, Watu 5106-5112--Detsds relauve 
to the system of SCientific Inslroctlon /Q these /OotllotlOoo, tbe examinatIOns in connecU01l 
With the Society of Arts, aod the Science aod Art Department, aod the benefiCial results 
produced, ab. 5\08 et seq. 5202-5208. 5238-5H3- 525!1r-5257--Soccessful operation oC 
scIence classes In connectIon with mecbant6l' m8btDtes Jll Manchester, &c., R1IJ1JlIt!I 
6032.6054. 6055- 6085-6087. 
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Report, 1868-cont.nlltd. 

Mechamel .1iIshtutea-contmued. 
EXlslence of mechamcs' msulutes m several towns in Scolland. by mea'ns of whIch an 

Impetus IS ~.eD to the study of SCIence, Macadam 7493--Machmery afforded by 
Dlechamcs' mstltutes 10 connechon WIth a systematl/. teach'n~ of SCIence, lb. 7493- 7496 
-SuggestIons as 10 the mode of sClenldic IDstructlon desIrable ID connectIon With 
mechaDlc.' msbtutes, .h. 7616-762.0. 

See also Lancash.re and Cheshzre. Manchester. 

Medu:al Studentl. Statement as to the tofenor state of educatIon of students who {lresent 
themselves for medIcal examlRattons, expediency of the Dledlcal council ralsmg tb~lr 
standard of requoremenls, Carpenter ~051-2.065--Character of the theoretIcal studIes 
desorable for medIcal students pre'lously to the study of the art Ilself, Huxley 7989-799~. 

MerthY'" 7"ydo.l. Prospect of succeea of a mlRmg .chool, If estabhshed at Merthyr TydYII, 
Coom6er 3885, 3886. _ 

Metallurgy The I;struction 10 metallurgy at Jermyn-street IS gIven in connectIOn WIth 
the general course of the school, Percy 1415--Tbere are also several students who 
come to wItness for IDSlructlon, wltbout attendong the general course, .b. 1415-141!)­
Fees are p"yable by tbe stud.nts In respect of tbe laburatory IRstructIon, Irrespectively of 
Its bel~ a portIon of the regular course, .b. 142D-1424--Detalls explanatury of the 
instructIon gIven by wItness, practIcal knowledge conveyed ID add,t,on to the prlllclples 
of the SClence, th. 1424-1438. 

Particulars relabve to the number and class of students who attend wItness's leclures, 
or .re IDstl uded In the luboratory, lmprobablhty of any large number of students In 

metallurgy, Percy 1448-1459 1520-1525 154(:-1558. 1552-1558--Degree of 
sCIentIfic knowledge posseRsed by the students when tbey first attend, the mstructoon 
gwen enobhng Dlany of them to olltam SituatIons as. assayers, &e , to manufactorIes, .b. 
1450-1464 152.6, i527--Great advantage If there were a school lIke that 10 Jermyn­
street, on Blrmmgham and olber metallurgIcal d,strIcts, for the SCIentific lIlstructlOn of 
foremen and managers,.b 1468-1477.1518,1519' 1555-1558.1591-1600. 

Very useful operatIon of the SCience classes m conne~tl01l WIth tbe SCience and Art 
Department, 8S regards InstructIOn In melallurgy, Percy 1478-1494 1564-1569 1604-
1609--Exped,ellcy ofteaehlD!!: 1I0t only the pnnclples of the sCience of metallurgy, 
but Its apphca"on to the smeltong of metals, ,6 153D-1536--Doubt as to many 
Enghshmen now gomg ahroad to study mIDmg or metallurgy, .b. 157O-1574--8atI5-
radary progr~s. bemg made generally In the know ledge of metallur~ wlthlD wItness's 
experoence, .b. \604-1609. 1611-1616- Improvement ID the opera!lonsof monmg aud 
metallurgy on tb,s country, Hu.nt 1822.-1825 182i. 

See also Ir"n Manu.facture. 

Me/ropoMan College tif Sczence See Central College of SezenLe 

Middl. "lid Upper Class.!. Explanabon as to Its beong (he pohey of the SCIence lind Art 
Department, to "Id the educatIon of tbe artosan class maIDly, Ihough lllducemenls are 
also held out to tbe nuddle and upper classes to attend tbe scbools aud to pay school 
fees, Cole 4-8 266-271. 277-299--Stalement of the aId g,ve" by Government to 
sCIence lDstructlon at the UDlverslt,es of London, Aberdeen, Glasgow, &'c, sucb 
IDstruclton havmg reference maouly to the uuddle and upper classes, lb. 258-268. 2.90, 
'191• 

Grou"d~ for cOllc\udmg tbat the mIddle and upper classes should pay rees for theIr 
mslru. lion ID sCIence schools and colleges; aolvanbl~e 10 such C8<es of the .. ha.m~ 
faedlltes for instructIOn, DOll7lel1Y441-451 460.467-471 496-503 53!! 57o-Approval 
of the mIddle classes bemg allo\\ed 10 compete for sch"larsblps 10 SCIence, .b 461-463 
--Doubt as to any better teachlDg 01 tbe artisan class m SClenc", If the mIddle classes 
wer ... e~cluded from $uch teachmg, ,6 496. 603. 538 

Specml want of sCIence IDstructton In tbe case of tbe" mIddle and wealthier clasS~8, 
Col. 907--Doubt as to an extended system of schools of SCIence bemg ,aken advalltage 
Jf by the mIddle classes almost exclUSIvely, and not by the arbsan class as well, ,i> 961-
97 1 

Lmllt.ttons subject to whIch wItness approves of Government aId towards tbe sCientIfic 
InstructIon of the mIddle cla.ses, Play/air 1123-1125. 1134-1137 1167-1171-­
Advantage of encoura~lDg sCIentIfic lOstrucllon In scbools for the mIddle aod upper 
classes by means of exblbltl:>ns, scholarshIps, fellowsblps, and endowments, Moseley 3751, 
376~--I"dll'ect educatIonal HId receIved by the upper classes from the State, through 
eXlstmg elldowments nnder Its control, ,b 3789. :1792,3793. 

Argument as to the espedlency of the State contributing towards the sCientIfic 
lDstructlon not only of the artIsan class, but of the mIddle class, on alcount of the 
b~nefilS thereby to the natlonallDdustrlef and to the country at large, Watb 5'115-5237. 
5258, 6'l59--Advantage If SClene" were comprIsed In the tencblDg at many Intel medldte 

432-1. Q 3 s~hoole. 
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Maddie and Upper Oltu8e.t-ConllDued. 
IIChools, and at sneh colleges a$ those at FramhnghRm, Crawley, DuIWICh,. &c.. Bud­
molter 8274, 8275. 

Statement of Parliamentary votes for sCIence (or the mldrlle and upper classes in 
1867-68, exduslve of the cost of the Queeo's Colleges, Irelaod, App. 46'2. 

See also ()wt!llll' College. Payment on Ruulu. Secondo"!J Schook. 

Maddlesborough Chambrr of Commerce Wlble>s submits a memorandum lecelved from the 
Mlddlesborough Chamber of Commerce as to the Importance of Goveroment IUd '0 the 
formation ot a scbool of sCience in the Clevelnnd lroo d,stnct, Sar C. Lanyon 6936, 
6937· 

Jlidland Instatule See Btrmwg},am, 2 

Miller, Dr. Wililam Allen See CU1In"'gham, John W.lIl4m, tc. 

M.INING SCHOOLS AND COLLliGES' 

1. State of Educatwn of Worilng Mmer.; Sugge8la01ll 011 tke Su'?!e<1. 
2. SuggestW1l8 relattlJe to the SClentlju: Edllcatzon of Fornnen and 

MfJ1ItlgerB. 
8. Questton of Eatabluking Loco! Min.ng College. 
4. Que.boll rif Local MIning School. uk,th, Schoohn Cormnall. 

1. State oj Education of Work.ng Miner., Suggesbon on the Bulgecl. 
Increasing deSire amoogst workmg mIners ·(or scientmc IDstrllct.on, owners, and 

managers,however, nol generally attachi~gad.antsge to snch mstructtolilU the men, and 
belDg frequeutly prejudiced agalDstlt, Hunt 181R.1826 1867.1882,1883.892.1922.1925 
--:n'mlntshed number of colhery acCidents Iftbe men were better educated, .11. 1873-­
Dlfficliity of any sclentlfhc IDslructmn of mmers througb the want of primary education. 
advantage on thiS score ofapplyiug tbe half-bme system to mmes, lb. 1878-1881. 1907. 
1909, '910. 1937-1994 1995-2ooo--Want of (aeillties for the circulation and inter­
change of mfol1JlallOn amongst mlDers In dIfferent dlstncts, ab. 19~7-'1932--Clfcula­
tlon and recerpt of mining staU.bes through mean1 of witness's I)/bce, ,b 1933-1936. 

Suggestions for ImprovlDg pnmary educatron ID tbe IDlDlOg diStriCts, and for comblDlDg 
wilb It some elementary knowledge of SCIence, as preparatory to Increased BClentltic 
IDSlnlCIIOIi after the age of fOllrteen, HUlit 1937-1949-Proposed attendance at eveolDg 
classf', In science In the case of boys at work m Ihe mlOes after the age of fourteen; 
course of IDstructlon suggested, lb. 1946-1951. 

Sleps taken for the promotIon of prlDuuy education 111 the colhery distriCts In Staf­
fordshire and the North of England, so that the children of tho.e enga:zed ID mlDes are 
generally suffiCiently advanced (or rf'celomg sCIentific instroctlon, COchrane 7135-715~ 
--NeceSSIty of S<len~e classes 10 the colhery d,stricts around Newcastle belOg held In 
tbe eveDlng; the same teach ... rs could have day classes ID the towns foJ' the uon works 
ab·7176-7 179· 

Estabhshment of several colhery scbools by Earl Vane, fees beldg reqUired from the 
children attendmg, aDd tbe average a!tendance be10g very good, Da$luh 7&01l-731t. 
7373-737S--N ecesslty of lunerary teachmg, ID order to reach the mlomg population, 
ab 7339. 740e-Conslderable difficulty io carrYIDg out evemng classes ID connection 
WIth the day scbools at Earl Vane's colllenes, w. 739'-7400 

~. Suggeotiom relatt.", to tke &wztifie EducatIOn qf Foremen and Manager, : 
Approval of a ceroun amount of sCientific kno" ledge belDg mBlBted upon 10 the case 

of those In charge of mmrng operations, lloscoe h71h-5719--Want of faClhbea for a 
BClenttiic education of foremen, managers. &.c. of colh"neB, It betng necessary to brmg 
such educatJon home to tbe colbenes by means of travelbog teachers, Cochrane 7132-
713+ 7 /53-7160• .. , 

Tendency to increased safety in the working: of Ul)nes, If the foremen had IIClentdic 
tnuDing. lJagZuA 7325- 7389, 73go--StJDclency of the pnmary educatwn of those 
selected for foremen as a baSIS of IIClentllic iostructlon, ab. 7326-]335- 7369-7371• 7'379-
7385--Advantage o( the managers of mIDeS bang educated In collegtate IK'bools of 
science, ab. 7371, 73i2--Dollbt as to the expedIency ofmakmg it compulsory for OYer­
men or foremen of mmes to pass an esammetlon. ib 7403, 7404-

3. Quemma oj' EstablisAmg Local Hunng ColJegtB: 
0plOlon as to the suffiCIency of one Ullom&\, conege in London, w,tb several HeCOndary 

mlDlDg schools in the provinces, Cole 8g4-096. 941, 9411. goS--g23- 992--ConclUBlOll 
as to die worJ,.lDg of .be Jermyn-elree\ Scbool of MUJes being nlJ enconragem:nt to 
GovemmeDllo found local mlDmg eolleges, ab. gol!--fl23-Op'OIon that there 1.1 not 
suiltclent demand for another conege or eclJpol of IJIlDeA- m the pfl)9lllee8. Jlee.U 129S. 
1300. 1308-13 10.. 

:&planaboQ 
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MINING SCHOOLS AND COLLEGFS-contmued. 
3. QuestIon oj Establuh,"g Local MinIng Colleges-contIQned. 

Explanation of wllness's VIews as to the sClenldie studies desIrable 10 reference to 
IDlllI1lg ID the case of yuung mell attendlOg the Jerinyn-street InstitutIon, or local schools 
or colleges of a Similar kmd, Bunt 1952 et seq --Difficulty as to local IDIQlng students 
tltteodmg tbe Jermvn-street course, conveme"ce and Increased attendance rf there were 
colleges IQ Newcastle and olber mmmgcentres, Ih. 1977-1981 1986-1991. 

RepresentatIOn IUf to tbe waut of msbtutlons simIlar to the Jermyn-street School Of' 
Mmes ID the cblef mlllm~ dlstTicts, Loc/lmn. 7197-7203. 72;6-7293-~Expectation 
tbat large fees w"uld readily b .. paid by students at colleges estabhsbed by Government 
In mmmg eentres, tb. 7277-']9.t!6 

4. Question of Local MIlling Sclwols uk_ tile Sclloola ,n CO'J'ntDall. 
Imparlance If ~mmg schools simIlar ,to that m Cornwall were establtsbed in the 

eevl'ral colliery dIstriCts, benefit thereby to employers as well as empwyed, HUIlt 1846-
lS73--ElIpedUlDCY of Govetnment 81dmg tbe locahttes m estahhshmg and mamtalnmg 
IDlDmg schools, ,6 1863-1867.1886-1888.1894-1903 

With regurd, to Ibe orgaDlsatlOn m Cornwall for the m6truclton of tbe mlDers ID 
SCience, witness was not aware of It till recently, and <onslders tbat some similar plan 
might be adopted m tbe North of England; dIfficulty as to the colliery owners sub­
lIcrlbmg,excel,t ID provldmg the accommodation requlled, Cochrane, 7174, '1175. 

Expediency of tbe mlflmg dIstrICts m the north bemg better mformed as to tbe IIId 
receivable througb the Scmce and Art Dppartment, It bemg Important tbat tbe depaJ1-
ment sbould orgaDl>e 10lal SClellce schools, and should main tam mspectlon over them, 
Da!Jluh 7336-7351 7401, i402. 

Importance aUa! !ted by tbe CommIttee to tbp operation of scbool" 81lDilar to the 
mmmg scbool of Cornwall, Rep. IV, V 

See al-o Colleges of Sc,t/ICt. C077lwall Durham Jermyn·street Institution. 
Merthyr Tydml. Newcastle D .. tnct W'qan M,mllg I:!!cllool. 

Montagu. The1light Hon Lord Rob/J'rt (Memb/J'r of the Comm,ttee) (A\lalysls <>f hIS Evi­
d.nce.)--ExplaIHs the Views of the 'Educallon Department lipon tbe subject of a central 
\\Illvers\', and local coll~!(es of SCIence, 7918 et seq --The amouut of Gov"rnment aId 
t01' ard. each local college wa~ to be " matter of negotiation With the locality, the estl· 
mated cost to t~e Stllte bemg 25,000 l tI year for ten years, mcludlng the centrsl and 
locsl m,tltuUons, 7924-7931. 

Mospl,,!/, Tlte RI!IJ. Canon (AnalYSIS of IllS EVldenoo )-1. a member of the Countll "Of 
Mllnary Education, flDd was formerl), one dr the mapectore of scbools, 3711,3712-­
W ns one of tbe founders of the applied SCIence department at KID!!'. Colle~e, and was 
the onglOator<>1 the BrIstol Tlade Scbool, 37'3. 3714--ExplalDs the cIrcumstances 
under v. bleb a form.r nattonal school at BTistul was convprled IOto the pro.ent trade 
school, 3715--Supplies parltculars as to tbe constItution, management, and operatton 
of the school, the number and clllss of pupils, tbe system of SClentlnC Instruction, and 
Ita excellent results, 3715-3735. 3757-3759 3782, 3783 

Argument as to the Importance of teachmg lI1dustrlaI sCience to the Indu6tlllli cla-ses, 
rather than mere sCience whlcb IS not applicable tu any usefulll1dustry, 3736-3738-
IllustratIons 10 the case of mechamcs of Ihe Imporlance of an amendment system of sCIence 
leacbm/1:,3737, 3738--Statement .howmg the exped!pncy ofteat-hlDg what IS termed the 
theory of work, asspecl811y l'<'qulled to be understood by mecbamcal engmeers, 3739-3144. 

PropOSItIon for the estabhsl,ment of a normal school for tbe tramlng of teaehers of 
mdustflsl BLlence, tbe sludents to be drawn from the eXIsting tralOlOg scbools. 3745-3748. 
3763-3756. 3766-3769. 3784-3786~dvantage If some of th" teacbers proposed to 
be tralDed at the pubhc expeuse were eventually to become connected With wanumctures, 
3147. 3;84-3786 3797 -Suggestion tbat the syslem 'l'f ~pavment npon resulta be 
e~t~nded to aU mlddle-clabs pnvate and public schools glVlDg Instruction In Industrial 
Beleuce, 3'148-37.50. 3787-3789 3796 

Advantage of encoulaglDg sClentJfic Instruction In scbools fOf the mIddle and upper classes 
by means of exh,b,tions, scholarshIps, fellowships, and endowments, 3751, 3762--Ap­
proval of the school of mIDas bem~ ubed as a training college for teacbers, a model trade 
school bemg attached to It for tbe pUfpose, 3753-3756. 

Benefic",l effect of the nlgbt classes m scIence 10 connection With tbe ScIence and Art 
Department, as supplementary to day teachmg, 3'157-3759 3790, 3791--Entm! 10-
adequaey of Dlght classes for the screnttiic teacbmg of cblldren on leavlDg natlO!lal 
schools, 3760, 3761--Ltmlted extent to which science can be mtroduced mlO elemen­
tary scbools, 37611--Declded advantage of some SCientIfic knowledge m the masters 
of (ndmary or nabonal schools, 3763, 3764--Doubt a8 to workshops bemg at. all 
essentlallll carrymg out SCientific culture, 3770-3773. 3778-37B1. 

431l-t G 4 VaIne 
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Moseley. TAe Rw. Canon. (Analy, .. of hIs EVJdence)-contll"wl. 
Value attached to a system of pr09lnClal'scientlfic lectures, 3774""3777--Ind,tect 

"ducatlOnal aId recelged by the upper classes from the State. through eA;18trng endow­
ments under Its control, 3789.3792.3793- Opmion favourable 10 some matrnetlon m 
practical geometry before the use of Euchd, 3794, 3795--Contemplated t'mployment 
In trade schools and pl'lvate sCIence 8chools of the proposed class of traIned teacbers, 
3796• 

Mumklla, .Anthony John (AnalysIs of hIS EVldence.)-1a chalMnan of the Noltmgham 
Chamber of Commerce, was olle of tbe Jurors at the ParI. ExhibItIOn of 1867, and ha. 
had conSIderable experIence of manufaclures ID the mIdland countIes and on the conti­
nent, 4561-4567--·Immense progress made of late years by foreign manufucturers, 
though, as regards the hosletl' tl.de, they are Bull behind Blfllsh manufaLturers, 4568-
4574. 4678-4690. 4787-4790--Ground. for the conclUSion that an IhJunous forelglJ 
competItIon has already arise", and Will stili furlher Ibcrease, 89 re!!8f,la Ihe hOSiery, "Ilk, 
and other trades of IhlS collntry, through the great atlenllon paid on tbe contment tu 
sCientific acquirements IR foremen and managels, wbllst England IS dormant 111 the mat­
ter, 4571 el 8el]. 4787-4793. 

DeCIded supenorlty of Enghsh over foreIgn artIsans, save as regard. educatIon, 4571. 
'4581. 4634. 4682. 4792--Statement as to th" very uDeducat." characler of tbe alt!­
&an classes and of tbremen lit Notlmgham and m the midland lounlles generally, 4577-
4579 4601-46°3. 4~91-4693. 4717, 4718. 476v-4764--Greut want of sCIentIfic 
knowledge in manufacturers as well 8S III their loremen, 4588-4590. 4747,4748--

_ Superior dyemg process on the contloent, owmg to better ch.mlcal knowledge, 4589-
4593· 4674-4677 4694-4696 

Parttculars relatIve to aD establishment of wltuess ot ChemDJlz, In SaxODY, for the 
mHnufaclure cblefly of cotton bllslery, 4594-4598. 4684, 471 h47/s--Informotloll as 
to the opera lion at the Factory Acts, and Ihe half-tlb1e system ID the .. "dland counties; 
obstacles 10 the operatIon or success of the system m regllrd to educal/on, 4604-4614-
4691, 469'2 4697-4699. 4765-4778, 4794, 4795--Expedlency of making primary 
educatIon compulsory, 4614 47,6, 4717' 4737-- Vety effiCIent proVlBlon made to 
Saxony for the prlmalY educatIOn of the people, a. well 8S for their smentltic lR~truellon; 
details hereon, 4615-4630. 4658-4b61. 4704-4760. 

Less advantage abroad S8 regards ebeapness of labour than IS lIenerall,. supposed, 
463'2-4634. 461.S3-4685 469~ 4753. 4787--E"dence relative to the want of educa­
tIonal facllltl~s at ~ottlngham, lind more eS\Jeclally ot Ins/ruel/on In SCIence, It bemg 
hIghly expedIent that Government should g .. e IDcreased aId towards sCIence IIChools, 
4635 et seq.--Approval of large local contrrbullon towards SCIenCe schools, l,bt'rai 
Government aid belDg also reqUIred, 4649-4659. 4700-4705- 4749-4752. 4761. 

Defimtlon of the term techmool eduLallon, as required to be taught 10 tbe artIsan cl.ss, 
4662, 4663--Neee .... ,ty of s(.lentlfic Instmct,on IIJ tbe case only of manufacturers, 
managers, ann foremen, Ibough It 's very desnable lor artISans genelally, 4664-4667' 
4792, 4793-ObstaLle to sCIentIfic InstructIon, unless primary educatIon be m'lsted 
UPOn,4693. 47°11-4717. 474o-Advanlage ora system of Go.ernment mspeclion of 
scbools, tbough the present m'pectlon IS unduly expenSive, 4704-41°1' 

Want of SCIentific foremen 10 NottlDgham adverted to, wllh reference to the SIze of tbe 
dyemg estahllshments, 4719-4728--Quealton conSidered ae to tbe respeclfve natural 
facIlitIes of France alld of England for Ihe SIlk trade, 4729-4736--Beneficlal effect of 
the InstructIon of 8nlsans ll\ the Nottmgham S' bool of Art, 4740-4i40--Ex­
pethency of a local rate for the' edu""bon of children In villagee alld lD the coootry, 
4779.4780• 

DOlCbt as to aoy advantage m Frencb over BrllJsh manufacturers as regardll general 
intellIgence, 4781, 4782-Compar"tlYely recent acqul.UIOD of sClentlfir knowledge by 
French manufacturers, 4,783--Want of a systematic course of .clentlfic II1strucUOD, 
aod of day classes III SClellV, as 111 Germany, 4785,4786. 

Muw.m.. Very lIttle use of maseums m connectIon With trade schools, Coomkr 3873 
~875--Importance of a museum at BlrmlDgham WIth proper mltrumen!s aDd ap­
paratus, aDd of lectures by emment meo, Wnght 6913-0916 

N. 
Natural PI .. I08opky. The instruction gtveo by wdotss in Datura) plJllosophy at Jermyn­

street IS conv .. yed eotlrely by lectores, Tyndall u06, lI207--Explanallon of the BIlb­
jects dealt wllb by Witness showmg tb .. ,r reference to techDlcal teacblDg, w. a'208, uog 
_Very good exammatlon papers sent In by many of the students thouj!h destitute of 
mathematIcal knowledge, W. 1!2Io-l1216--Very useful IDformatlon COD.eyed by Wit­
Dess'a lectures, thougb there la only a slDgle course of from thirty to forty lectures, ih. 
l!216-'.lllI 8--Statement in elCpJaoatJou,. axvi slI'ong approval of the eaammatiOll JIJ 
natural phIlosophy under the Science and Art Department.. i/J. 9238-!I24l1. uso-

Naval 
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NtlfJalArcluteclure Statement as to naval archItecture bemg the only SCIence dIrectly 
taught at South KenslDgton, half the students being s~nt by the Admlraltv. Cole 874-
879--Bebef 8S to the benpficli.1 operatIon of the naval sehool at South KenslDgton, 
.b 95'.1,953 

W ItnesB was pnnClpal of the school of naval construction at Portsmouth, durmg Its 
eXIstence (rom 1848 to 1853, Wooll"!/3001, 300'J--Sundry partIculars relatIve to the 
course of IDstruclIon In the school and Its great usefulness as regards the stndents who 
passed through It; want of proper officIal encouragement of the scbool "WhIch led to Its 
abandonment,.6 1003-3017. 3027-3045 

Establishment of the present sLhool of naval architecture at South KenslDgton In 
1864, great "ant PIBvlously felt for a supply of sClentdicolly traIned men In the dock~ 
yards, Wooll"!/30 18--s02_Attendance of eIghteen prlvate pupIls at the South KenslOg­
ton School In 1867, ofwbom SIX were foreIgners, .b. 301ll-3023--Evldence eAplanatory 
of the vanous branches of "clentlfic \Dstructlon at th" school, respects In whIch some 
Improrement IS deSIrable, .h g055-3091--Better prepared state of the Admiralty 
pupIls than or the pn,ote pupIls .. h" came to the South Ken.mglon School ,,, 3092-
3096--Greot JOcrease of both Admiralty and p .. vate pupIls "mee the school was 
establIshed, .b 3097-3099 

MajorIty of the pflvate pupils who leave the South Kensmgton School after one or 
two of the courses, Wooll"!/310()-8ystelll of grantmg dlploma.q. zh 3101--Expla­
natIon as to the total expense of the school, and the payment of fees by the pupJl, ,b 
3102,310S 3106-3108--Facl!tty gwen to tbe pnvate pupIls to VISIt the dockyards, 
zh. 31°4, S105-Hour9 of study of the pupIls at the school, ,b. J114--Badly pre­
paled state ofthe foreIgn pupIls, .b. 3115-3117. 

W,tness submIts a detaIled slatement explanatory of the Imporl.ance of the instructIon 
ID the School of Naval Ardutecture With reference generally to naval conslructl"n, Reed 
SI20-SU9--Want of accurate sClentl6c tralnlOg in the officers, hoth of the navy \lnc! 
oflhe mercantile manne,.6 SI70-3173-

See also Central College of Science. 

Na"iganon Schools ExplanatIon relative to the navIgatIon schools at Hull; Plymouth. 
&c.; dIrect exammatlon by the SCIence and Art Departmeut of the students at Hull 
school, Donrwll!J138-142 

Newcastle D .. trJct Very bmlted Instruction In sCIence at the schools In connectton WIth 
the Department at Newcastle, Gateshead, &c, Ioelzn 1401, 1402--Illustratlon 10 the 
case of Newcastle of the want of suffiCIent local support of sCIence schools, .b 5+16 
5427-5429, 

EstImated attendance of ahout 10,000 chIldren at schools connected With large works 
In lhe dlstllct from TyneIllouth to Newcdstle, very httle BClenofic educallon at these 
schools, Clapham 6945-6952--Great want of sCience schoola 10 the Newcastle diS­

trict, lb. 6981-6991--Steps taken by the Literary and Pllllosophlcal Society at New­
castle as regards SCientIfic lectures, and the formatlon of sCIence classes, ib. 6992-6999 

ConSIderation of the queshon of estabhshtng a mlnm!!: college In Newcastle, relabve 
advantages and dIsadvantages as compared WIth a college In I.ondoR, as 10 Jermyn­
streel, Dagl .. h 7352.-'1368 

InstructIon ~Iven In mechanical drawmg In the Newcastle School of Art, tllele bemg 
about 200 pupIls at the scnool, from 90 to 60 of whom learn mechameal drawlOg, Watson 
7411-741g-Eslabhshment of evemng schools In connecbon WIth witness's works, 
about 100 wor1..people attending. and the teachers being chosen from among themselves, 
lb. 7420-7426. 7433-7436--Dlfficulty experienced tn ra .. m~ funds for masters at the 
Newcastle MechanICS InstItute; expediency of some aid from Government, .b. 7437-7440 
7447-7451--Advantage If the mduslrJaI classes at Newcastle had faclhtles for sClenllfic 
instructIon, and Ifthe endowment of the local grammar school were partly avaIlable for 
the purpose, ,6. 7441-7446. 

Impetus to he given to the fOrlDatIon of a school of mln6e 10 the Newcastle dlstr;, t by 
means of VISIts and l'xplnnatlons by the orgamslDg mastri tbe SCience and Art Depart­
ment, facilIties offered by the Department ID thIS respect, Donnell!J8180, 8181 

Nickel Manufacture. Improvement 10 the En~hsh manufacture of DIckel adverted to, 
Pm:!J1534 

N&gM Schools. See Even.ng Schools and Claue. 

Normal Sch""ls. See Training Schools and Trained TeacMr' 

.Nothngham. EVIdence relative to the want of educatIonal faclbtles at Nottingham, and 
more especially of IDstructlon ID SCIence, It bemg hIghly expedIent that Government 
should gIve IIlcreased IUd towards scIence schools, Mundella 4568 et WI --Difficulty 
ezpenenCed In ohtalDlDg good SCIence teachers, .b. 4635-4647' 4784 478s--Large 
cost of the School of Art to the 10calllY, as regards Its erectIon. M .... della 4652. 46SJ. 
4749--Benefilllal efFoct of the 1Dstr~cbon of artlZans In the School of Arts, zh. 4740-; 
4746-Snllill annual subscnptlons to tbe Art School. tb 4743-4745. 

43t-l. H Importance 
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Nottmg1umt--conbnued 
Importance of facIlitIes at Nottingham for JOstructlon In macballIeal drawIng and ID 

mecliaDlcs; suggested provIsIon of Bucb facilities at the School of Art, Birklll ,.838-4845 
4880-4883-

See also Arttzalll. Bkacll.lng Htmery Trade. 

O. 

OldAam. Particulars relative to the ohJect anel operatIon of II sCIence and art school esta­
blIshed by :Wllness at Oldham; very benefiCIal results produced, Platt 678!1-6790' 
D810-6815 5834-61143. 

Dt'tsds relatIve to the course of instruction at the OklhaOl School of SCIence and AI t 
.App. 443, 444 

Organuahon IIf SCIence Schoou ana Claoses. See Science ad Art Depariment 

OWENS' COLLEGE (MANCHESTER): 

1 • .A. to tAt Foundabon of tke College, tmd the IRCfJmt fr"", E"dOlDment 
ana from Fee. 

2. BcAolar,h,ps alld Erl"lnt,ona 
'3 Funds regll1''IId for an E:rtelllion of the CoIl'ge, local actton in tke 

matter 
4. Character and Remuneration of the Professor •• 
5. Successful operatlOlI of 1M College 
6. Conf/ectlOll of the College ""t4 Londun Umvernty. 
7. Other Dota,h generolly 

.As to the Foundation of the College, and th" Incumef70m E"doflIment and frum 
Fee,. 

Foundatlon of Owens' College by bequest of Mr John O .. ens, who dled In 1846, and 
left about 100,0001. for the purpose, Ro8Coe 54630 /j/j07--Total In,lOme of about 
a,oool a year, Includ,ng about !Z,ooo I from fees, ~". /j607--The endowment IS about 
3,0001. a year, ab 6607' 5550. 

2 Scholar8h.p. and Edabltlolll 
PartIculars m connection WIth eeveral scholarshIps In Owens' College for chemlslrr, 

lte., founded by pnvate subsenptlons, Ro.co~ 552c)-554o---Explanatlon oftbe mode IR 

which It IS propo.ed to deal With the seven exhIbItions of 251. each, plared at tbe dlspo.al 
oftbe college by Mr Whllwortb, i". 5576-558o---fmportance of tbe WhItworth and 
other scholarships attached to Owens' College, Bumnt!! 6032 6039' 

3 F .. ,ltU re'lll1redfor on ErUI/llon of the Colleg~, localoctton on the malter. 
Wantef fund .. for IOcreUIOj! the accomodatlon of the college, and for provIChog a 

smtable laboratory, ROleoe 61i6/j-fi569 5,581-5584--Steps being t"keu for foulJdrug a 
ehalf of CIVIl and mechaDlcal engmeellng. 8ubs\,nptlon of 3,0001 for tbe purpose by 
!\'Iessr. Beyer, Peaco(k, and (,lmpany, .6. 567G-6575--StateOlent as to 60,0001. 
navlnfl: already been ral_ed by prIvate sub_eMption. towards a sum of 100,0001, m the 
hope th .. t a lUI ther 100,0001. ",til be contributed by Government for the txtensJOn "f tbe 
college, ab 5,ljSI-5590. 5638-66.P- Slight extensIon reqUIred to make Owena' Cul­
lege tbe UniversIty of the North of England, .b.5615. 

Suggestetl IIId by Government towards the endowment of an englOeenng profeSlDl'fllnp, 
Platt 51\45-- Government ollght fairly be asked to contribute 100,OUO I If a s,anJareum 
be rar.ed loeall}, Rumney 6093 

P8pt'r8 submItted by Profess" .. Roseoe conlaimng slIndry deP.Jla In conn_elmn WIth 
~Ile fund for the endo"'m.~f a profeFsofshrp "f engmeerJng, &e., as wdl8s ",Jlh tbe 
fund for the extensIon 01 the College, .API' 468--470. 

4. C/l1J7(Uter and &munsralum of the Prof."or •• 
I:II~h.cl.s& character of the professonale, Roscoe 5508, 6509- Statement 01 the 

-endowments and fees of the several p,ofessoN, rb 55,1j0-5,63 

5. Skcwiful operatwn vi Jke CQ/bge' 
Large and IOcreasrng nnmber ot lheOOlnl bludenla, PID!lfat7 1l53-1Ifj/j-Inc.reaslDg 

n"mber of "tudenlS at tbe Colleg<.>, WhihDortl& 16M, 1665--Iocteatotng 6UCceae uf tlte 
C..!I.,ge, Carpel"''',. 2078, !Zoilr- Espelienee of ",lne&!! ( ... ~s yeano a\ 0 .. .,.,.- Col­
Irge m ttle matter of e ..... "11( cla~_. beneficIal dfect of tbe IeetGres, thougb ..... etudents 
were III(;fted I. _"beT, CltftOfl '161K-<26g7 

Lalge Increase in the numb .... of stoden.s m the day classes &I'd 10 tb. eveDlng clas""s 
since tbe year ,8.5',.Rooco. 546t-.5471--SIOe<! 1851 tbere bave l.eeo ;80 81Uden18 10 

Ihe 
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OWBNS' COLLllGB (MANCHllSTllB)-contmued. 
6. Successful OperatIon of tlte College-oontlDued. 

the day classes, Rosclle 5464--Rapld advance now bemg made by tbe msntotlon. .6. 
0465-1:468--Verv satisfactory character of the SCIence teachmg lD the college, W 5469 
--Very bpnefict.li operlltlon of the college as regards tbe manufactures of the dis­
trICt, III 5608-5612. 

6 Connedlon of tIuJ College wuh London Un,verRlty: 
Conduct of the eXaOJlDaltoDs by tbe examiners of tht London Un .. er8Ity; very satis­

factory success of the .tlldents In tbe U DIversIty exammatlons, Roscoe 5487-5497-­
Statement of the curnculum for tbe students, w.th. reference to the London UnIVerSity 
exammatloo, ,6 6599-5603 

7. Other Details gelle1"all'l' 
Approval ot the tralDlDg of teachers and of Instruction to SCience at Owens' College, 

1 •• 1,n 13l!0_IJ82-Condu810n as to students taught lO a. good day school bemg qUIte 
capable of passIng any examlDalloos which students m eveDlllg classes at Owens' Col-
1ege could pass, Angell 6357-5362 ' 

Statement of the students' fees m the day and evenmg dasses respectively, Ro,coe 
6472-54f10--The evenlDg fees are 168, for a course of twenty lectures, rb. 6479-­
Age and social pOSition of the stud~nts, ,b 5481-5486--VeIY few artlzans In, the 
evemng classes, 16. 5484, 5485 --Larger attendance of artlzan students ancl poor 
.student8lf IUcreased laClhties were offered, lb. 6498-6501-Extenslve distrIct whence 
the students come, .6. 5502-5506. 

Faclhlles for the lDatrucllon of wItness's classes In technolOgical chemIstry, Roscoe 
5526-651118--Number of students ID wltness's class all compared WIth chemiStry classes 
ID olher lDstitutlons, lb. 566B, 6559. 556~--Total of 497 students 10 the day and even-
109' classes of the college 10 the pre..,nt "'SSlon, .6. 6597, 5598--Absence of conuec­
tlon between the college and the S, Jenc~ and .Art Department, w 6605-66oi'--Very 
few Sluc/ellt. taken under 16 years of age, lb. 661l~ 

Better prepared state lD wlllch young men now come to the colle~e; causes or thiS 
Improvement, Roscoe 661+ 5749-5751--Inslrllction !!ilVen in chemistry 10 tbe majority 
of the students, .h 5704, 5705--ExplaoatlOn as tl) the' fees charged In wlloess's evewng 
class for lubolatory plaetlce, lb. 5723-5728--Absence of any boar.d of examlllers, .b 
57~g-6731--Advaotage of the faclhtles for special instructIon In witness's laboratory, 
maddltlOn to IllS prevIous IDstructlon 10 the pnnclples or sCience of chemIstry, w. 5747,574B 

Importance attach.d to Owens' College as a means of aupplylOg a hlg-h-class s<lell1lfic 
educatIon, 10 conneCIlOII WIth. I,lcal scbools or !liasses In SCIence, Platt 6811. 

O:rford Un'~~Jntll DetaIls relative to the present s)etem and arrangements of Oxfor,l 
{JDlverslty for InstructlOR In sCience; nature of the further faCiittles contemplated, concur­
rently wltb certam amendments 10 the eXamlnatloDS and the claSSical studies, CI.fton 
~637-'1666 <,1736-'1743 2810-2BI6--Enlarged faeliltles and accommodation belO~ 
proYJd. d at Oxford, 111 coonectlon With wItness's department (Expenmental Phllusophy); 
statement hereon as to the incr.nslOg number of pupils attelldlOg hiS lectures, .6 111638-
9,641. '169B-<,I70B--Contemplated permiSSIOn to students to come to Ox/urd Without 
belongtng to any college or ball, Ihe object bemg to cheapen the Um.erslly course. .b. 
11642. 111736-2743 - Unduly long tIme now occupied In clasSical studIes, Dlovemen, on 
foot for an am~ndment III tillS respect, lb. 2643-2651. 2813---NeceSSlty of an eXJ.enslon 
of the SCientific profes,sorlate, w 1I655, 2666---Su also UnlVersw.es. 

p 

P~rIllBNT ON RESULTS, 

1. Ori!l'n IIIId Opt!1'alion of the Sy8~m oj P.9!1r111mt oj Teacher. _rd.lIg 
to Ihe RIl$UIl8 produced. ~ 

9 Sugge.he718 Jor (J Modification tmd E:etennon of the 8!1sI.em 

Ong .. , and Operatioll "fth. Syllna -of PayTlUfll of Teacher. aIJeOrd"'g 10 the 
Ruultl produced 

Abol1tioo m 1860 of direct payments or ."Iaries on teachers' certificates> approval of 
Buch ab"htlon m favour of payment by reoults, Cole 42. 51-58-Explau>ltlon of the 
system of payment by reeultlt .s established in 1 B59. and as &lOce modified; earerul 
deliberation byfor6 Ihtl adoption of thiS system,'D 43-5o-Increased eamm\!:s of good 
masters &JDCC they have been paid on results, Ib. 55-6l!--Explanatlon as to payment 
on results belllg alike for all subjects, each subject bemg dmded mto grades, Cole Gnd 
DOlmelly 61-69 36'-366. 

Limitation of the psyments on results to the case of artisans or persons whose lOeome 
18 \eS8 than 100 L • VElar, the payments varymg from 1 L to 51. per student, DOII"eily 
401--Approval of 'payment on results in respect of classes estabh~hed for ooly a y~ar 
or 80,.b 416. 649-654--Faewty to schools m connectlon WIth works to receIve Bid 

43,-1. K II from 
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Report, 186S-con"nlled. 

PAYMENT ON RBSULTS-contlnued. 

1. Orlg'" and OperatIOn of tile System of Payment of Teacher., tc -contmued. 
from Ihe department, .b. 416--A"l'roval gwen bv many of the leacbers of sCience 
~chools to the syslem of paym.nt on results, Don"elly 541, 542--Pnyment of 
8,000 I lor results In sCience In 1867, ,b. 888 

Reluctance of puplls to prepare themselves In the more difficult subJecfs, discourage­
ment also to masters to take up tbese, through tbe payment on r,slllts heIDIt tb. sam~ In 
all cases, Coomber 3858-3865--1'he system of payment 00 results IS msufticlent In the 
case of high class schools or colleges of SCience, Roscoe 574';, 5746--SI8tement as to 
the hardship upon the Midland Institute at BlrmlOgham, and the injury generally under 
the rules of tbe department hmltlDg payment on results to the case of arllzans, Chamber­
lain 6160, 6161 6178-6185 6zo9, 6210. 6261-6~63--In8tance of a young man 
seventeen )ears of age who IS son of a pnnter, and IS exclud .. d f,om recelvmg a medal, 
througb hIS father bemg hable to the IIlcome tax, .b. 6160-6168 61711 .. 

Explanatory statement ID defence of the rules and pracllce of the dep.rtment 8S to 
payment ID respect of artisans, and as to tbe grant of medals, Donn,U!l616g-6177. 

Total of 8,0001. paid as results In 1867, In respect of sCIence tpachmg, App. 4z8 
Importance attached by Captain Donnelly to the system of payment on reBulto, App. 

449 
Concurrence of eVIdence In favour of payment on the results of IDstructlOn given to 

persons who are not arllzans, Rep. v. 

2 Suggestwns for a Mod1ficatr.on ana E:cJenslon of 1M System: 
Improvement If the system of payment by results were brought lOto harmony WIth 

some hleher kmds of Instructron, Play/a." 11&1. 1174-1176--ObJectlOn to payment 
by results ID the case of teachers ID secondary schools, J ... "", 2430-2432--Sugge.non 
that the system of payment on results be extended to all middle class pmllte and pubbc 
schuols gIVIng tnst,uction In IDdustr,al SCIence, JIlOB.ley 3748-3750. 3787-3789. 3796 
--Advantage of modlfyJOg the system of payment upon resullS III the case of srlence 
teachmg; that 18 by some payment for work IDdependent of results, Coumber 3903-
3905 

ExpedIency of the sy~tem of payment on result bemg extended to secondary schools 
for sCIence teachmg, R.pley 4090-4092--Ground. for obJectrng to the Bons of foremen, 
&e not bemg meluded In the class on wbose account payment t9 made by tbe State, 
Sales 5048-5051. 508t-5087--Expedlency of extendmg the defilllhclR as to the class 
of persons ID JeSpEct of whom Government payment)8 made, Watts 5150-5166, Roscoe 
5620-5623--Suggesllon that, a8 regards payment on reBuli!, where large results Ilre 
produced the teacher sbould obtain a (.etbficate, Lawton 5274-5276. 

Objection to the Consohdated Fund bemg charged wllh the expense of ordmary sCience 
teaching tbroughout the (.ountry m the shape of fees for the results of teachlDg, l.el.n 
5453-6455--Approval of the system of payment by results, It bemg deSirable to 
exlenl! the system to day classes JD sCIence, Mayer 7727-7729' 

Paper preparpd by Mr. Cole contaming conclUSion. 10 favour of extendlDg the system 
of payment on result. fOI' readmg, wntlDlt, and cyphermg ID prImary schools, irrespec­
tively cf tbe employment of certificated leacbers, App 459,460. 

Recommendations I>y tbe CommIttee tbat teachers In elementary schools should be 
paid on results for teachmg sCience to the older scholars, ID tbe same way as payment 18 

n"w made for draWing In such schools, Rep IX •• 
See also ArtlZatls. Attendance at School Teacher" •• 

Percy, Dr John (Analyses of b,s EVIdence )-Is Pro(eS$or of Metallurgy at tbe Royal 
School of Mmes, 1413, 1414--Tbe Instruction ID metallurgy is gJven In connection 
WIth tbe gene.al course o~ scbool, 1415--1 bere ate also Bev~ral student. who cOme 
to witness for IDstructlOn, Without atten<llnl!: the general course, 1415-1419--Fees are 
payable by Ibe students ID respect of the laboratory IDstructlon, Irrespectively of Its bemg 
a poruon of the regular course, 1420-1424-

Detads explanatorv of the tllstructlon gIven by witness, practical knowledge conveyed 
In addition to Ihe pnnc.ples of the SCIPnce, 1425-1438--Great want of a general con­
currence among chemISts as to formulre, 1439--IOlportance of a profe980rsblp of 
mt'chaDlcal englDeermg in Jermyn-street, .. ith referenee botb 10 mloing and metallurgrcal 
nlacbmery, 1440-1447. 1549-1li51--Partlculars reldt .. e to the number and class of 
studenta who attend wItness's leLtures, or are IDstructed ID the laboratory; unprobab.hty 
of any large nU\l,ber of studenta ID metallurgy, 1448-1459- 152<1-1525- 1546-1548. 
1552- 1558• 

Degree of sCleDhfic knowledge posses_ed by the students whro Ihey /irst attend, the 
instroellon given enabling maoyof them to obtllD sltoaltons a8 a_yers, Ill,. In mo/nufae­
tones, 1450-1464. 1526, J527--Great adllmtage If there were a acbool like thai In 

lerm 



PER P L.-\ 

Repolt,1868-conttnued 

Percy, Dr Jolin. (AnalysIs of his EVldence)-contm""d. 
Jermyn-_tleet 10 Blrmmgham, and other metallur~lcal dl.tncts, fortbe smentlfic Instruc­
tIon of foremen and ",anagers, 1468-1477,1518, 1519 1555-1553 1591-1600 

Very usoful operatIOn 01 the sCience classes In connectlou with the SCience and Art 
Department as regards Instruction In metallurgy, 1478-1494 1564~1569 1604-1609 
--Approval of some elementary sCience b<mg taught In pnmary scbool., 1495, 1496• 
1538-1545 

Conslderauon of a _tatement as to thele belll~ mucb greater waste of fuel m the m<1nu­
farture of Iron,&c 10 England than III BelgIUm or FranLe, dIssent from thIs VIew, 1498-
1510 1559-1562 Ib75-1590--Economy of fuel at Mr V,vian's ZinC works at Swansea, 
expeflment .t these works fur utd,SlOg copper smoke, 1500, 1501 1575-1582-­
Explanatl.m In regald to the use to this country of !ron glfder. made 10 Belgium, 1&10-
15ll1. 1528, 1529 

On!lmatlon '» England of almost all the Improvements In the lOanufa~ture of lion, 
1010, -151'l--Pnrw.rdstate of the manufacture of steel In England , reference hereon to 
the dOllll(s of Mr Krupp. 1513-1517--Expedlellcy of tenchmg not only the prmclples 
of the SCIence of metallur~y, but Its applicatIOn to Ihe smeltm!! of metals, 153<>-1535 
--Implovement 10 tbe Enghsh manufactUle of Dickel adverted to, 1534 

ExpedIency of teaching chemIstry, as well as metallurgy, wIth regard to Its practlce, 
1536, 1537--Doubt as to many Enl(hshmen now gOing abroad to study mlDlOg or 
melallurgy, 157'H574--Advantage of puhhslung SCientIfic text-books, 1601-1603-
1610, 1611--Satlsf,lclory progress belllg mada generally III the knowledge of metal­
lurgy WlthlD wItness's expenence, 1604-1609 161l-1616--Prospect of _ucces, of 
local schools of sCIence accordmgly as the leachIng I. more speCial, 161, 1618, 

Pl .. Zolog.eal School Informatoon relatIve to tbe Instruction, fee', &c III a large $chool kept 
b\ wltness's latber, possesslllg $ome endowments, and called the phtlologlcal school, 
Abbott 3584-3590 

PhYSical Geograpll'l SuggestIon thai phySical geoglaphy be taugbt lD all pramarv school., 
CromUl.ll397S-31l80 4006--Llst of schools bavlllg day classes 10 SCience, and showlDg 
the number of sludents m phY'lcal geography. App 436-43K--RecommendatlOn bytl,e 
CORlmlllee that elementary lIl.truclton In phYSIcal geography be gIven m primary schools, 
Rep VIlI 

Physl%DY. Stat<ment a. to tbe Imporlauce oflllcludmg phYSiology In the sCIentIfic course, 
more espeCially as regards mmlllg and manulactnrlOg districts, Carpent ... 2105-2110 -
Sound phYSIologIcal knuwledge belllg Circulated tbrough the machmery of the sCIence 
schools, HuzleiJ 8000-~B.neficlal results antIcIpated from the \lroper teacbmg of phy­
sIology wIth re/erence to samtary conslderutlOns, ,b 8020,8021. 

Platt, John (Member tif the House) (AnalySIS of I"s EVidence )-18 probably tbe 
largest mechamcal and rnachlDe engmeer III the world, employ. from 5,0"0 to 7,000 
people. 1i752-S755--Necessary adopllon by wItness of every Improvement In tile con­
strucllon of machmery, 0756, 5i57--Large export of mac!lInery by wItness to all parts 
of the world, notwlthstandmg tbe Import dutIes III lorelgn countries, 5751<, 5759--Less 
compelltlon of Contmental machme makers "Ith Enghsh makers tlldn In forOller yeal s, 
mstances of thIS, 5760. 5780, 5781--Practlce on the Conllnent to copy Engh.h 
machmes, exceptIon III the case 01 the cOlDbmg machme, 5;61-5763 •• 

Numerous Illvenlions by Americans; export nevertheless of Elluhsh ma1!honer, to 
Amenca, notwlthstandlDg the high Import dutl, 5761--Lalge "mph,yment of Enghsh 
fOlemen and managers In forel!!,n englOeerang establishments, 5764- 5798-5801--Evl­
dence as to lhe mleroorlty of France to England as a lnanufacturmg country, 5765-5772. 
--FallacIOUS character of statements by Dr Lyon Playfalr and others <1S to the suc­
cessful and growmg competlllon on the part of Frencb manufaLturers, 5772, 5i73-­
SuperlorJty of Belgium to France as a manufdcturlOe: co~y, though Belgians bnd 1t 
to thetr advantage to come to England for theIr machlne.'y. 5774-5776 

D,ssent from the "'ew that workmen and foremen In France possess mOl e SCientIfic or 
more useful knowledge than En!(hsh foremen and wOlkmen. 5777-5779 5li02-5809-­
Importance of tbe WOI krnen and foremen 10 England h •• vong Dlore SCIence added to theIr 
pl'llct1cal Skill, 1i7!!2. 1i783--Paltlculars relative to the object and operaltun of a 
sCIence and art .Lhool establtshed by wItness at Oldham, very benefiCial results pro­
duced, 5;82-5790. 5810-5S15 5834-5843--Gr.at want of prhnary educatIon, and uf 
compulsory regulations on the subject, 5790-0i97--BenefiL anltClpated from tbe 
exten.,OD of the Factory Act, and of the Laboul Regulallon ACI, dS regard~ prullalY 
education, 5791. 5794-5797-

ImportaDl:e attached to Owens' College. as a means of supplytng a hIgh-cIa •• SClenllfic 
~ducatlQn ID connecllon WIth local .cbool. or classes 10 sCIence,. 581 1--Neresslty of 
local colleges of sCIence being "Ituated m the great centres of 1udustry. 5811 5832. 5857-
5860--' Impn!ctl<ablhty of SCience 'SChools bemg self-supporting, &0 that IDcreased 
43~-1. H 3 asslstaucc 
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Platt, Joh,. (M"",ber tiftkll Horae). (Analysra ofbls EYldepee)-e""tilt8ed. 
assIstance from the State is essential, 581~, 5813. 5843. 5844--Suggl!Stlonl as to tfIe 
course ofmstructlon deslmbl,. for engmeers and mach1018ts, 6!!16-58mo. 

Great importance of a knowledge of sCIence lD tbe manufacture of Ir01l; IllustratIon of 
tbls tn the case of Mr. Bessemer, 58u-58'l3--Adnntage ofa knowlede:e of ch'lD1stry 
In engineers, .;8'13-,)825-Value of practlcallnstrnctlOn mil wo?kshop before 1& student 
gOeR to a sCIence college; oLJectlon to workshops attach, d to the colleges, 6!\t6-683' 
-Want of normal colleges for tbe tralOIDg of SClence masters, S8S'l--NecePlty of 
about sso I. 1& year In order to procure a competent science teacher of arUztUla, 6833. 
5837. 

Advantage of the system of promotion ID WImER'" estabhshment, and of tbe mcenttye 
to sCIentIfic corltu .... , 5838-58.j2--0pmlon that Government &hOlIld 81d localItIes In 
estabhshmg or supportIng SCIence scbools, by contTlblltmg as mucb as the local eootrlbu. 
tIon&, 58'14-6849' 6851-5856--lmportance attached '" the Wh,lwwth acbolarehlp" 
5845--EstImate of the fir&t COM of proVldmg Bc"~nce schools, 6860. 

Plnllfalr, Dr Lyon, C B. (AnalysIS of 1118 E.idence )-Is Professor of Chemistry at tbe 
l1i'i,versltyof Edmbufj.\h, has bad considerable experIence in matte ... of science and of 
sCIentIfic mstractlon, 997-1004--1s strongly of opinIon that !'Irgely lDcreased filclhties 
for scienttfic IDalmatlon nre requIred ID thie country, In the mt.rests of it. manufactures, 
1005-1016--Refers to the manufacture of Iron, as bemg conducted more sclentdlcally 
and economIcally on tlte ContlDent tban In E~lund, 'he result berng that gwders, &c 
are now frequently Imported from abroad, 1008-1014. 1118-112~ 

Suggested re-orgaDlsatIon of the whole educational system of the country, wltb a view 
to betler lDstructlon In SCIence, 1017 et leq.--Proposallhat a certam amount of pTlmary 
.ducatlon be an IDdlSpeDsahle conditIon of employment of cblldren, 1017-1Ml. 1076-
1089 1I67--Proposlllon also for a sy.tern 0 h~lf·tlme _nddry I£hools for chl[dren 
up to tbe age of fifteen or "Ixteen, 1017-lOg1 107!l-lo!lg 1l38-114~' 11.:;8, 1Iog. 

SuggestIon that uumerous eXI.tmg schools and cou"ges be requlled to supply IDllI.rIlC­
tlon m appiJed SCIence, nnd tbat for thIS purpoee theIr educatlon.1 \lI1dowmenlo be made 
8va1l8[,[e, 1017 1026-1028. 1167-116g--Want ofmqUlry In regard h the .pphcatlon 
of the endo\\menta of schools In &otland, 1017. 1018--Very satIsfactory .lslem of 
graded schools III SYoltzerland, IOl~-l024 

Contemplated teaching of pure sCIence rather tbau applIed sCIence at Oxford .nd 
CambrIdge, 1028. 1095-1099--VafloIlS colleges and InstItUtions at which applied 
sCIence may be taught, 1028. 1051, 1052--Oostacle to a eourae of Inslruct'on at Dur­
hRm Umversllv m the apphed SCIences, 1029--~tatelDent 10 explanatlun of the very 
satlsf~, \011' operatIon ot tbe Scotch unlverslltes, and of Edmburgh UIl1Verslty Dlore 
parllc1,>iarly, In r.gard to the teachmg of pure science and of applied SCIence, J 0so-1041 
--Severallmprovemente and ex:tenolons stIll reqUIred In connection WIth Edmbnrgh 
Un .. verslly, In older'" lender Jt complete as regard. actentlfic IIlBtrucboD, 1042-1060. 
1155· 

Improvement If tbe Jermyn-street mstnutloD were under a d,rector and pt'ofetBOr8, who 
could devote all theIr energIes to the IRstItUIIOJ), 101)'l-1057--Controi of the SCIence 
and Art Dt'partment over the insbtutIoh ID Jermyn-street, 1058-1061--Advantdge If 
the eecretal'Y of the department could combIne SU'"llfi" knowledge With admlDI.tratlve 
ablhty, 1 062-1066-~Approval of the IIt'holarshlpa ill SClellce recently established. 
Ihough tbe Don-payment of fees by the Btudents 18 hkely to prove unsatisfactory 10 Scot­
land, 1067-1069-

EspcclallDlportance attacbed at prest'llt to the proVISIon offaclhtles fur tire screntllic 
instructIon of foremen and managers, 1070-1075- 1094 11lg-I122--Very Imperfect 

- manner ID wlncb the educatIonal prOVISIons of the Colhery Act and tl,,· Worksh"p. and 
Factofles Act are carned out, 1006, 1087--Inadequ.cy of the paflsh echaol system of 
Scotland to meet tbe \\~ of tbe pop.,I.,bon, 10go-togz--Means 8u~e.ted for 
obtamlDg maslel'S on spECIa[ BubJects ID the proposed secondary schools, 1093--Sog­
gestlons as to the course of study In the secondary schools, and 118 to tbe teaching of 
claSSICS 118 well 8e SCIence, II OO-li oS. 

ExamlnathlR bhowmg tbat tbe MlDute as to scholarshIp may be camed out, 118 reg>srds 
the que.uon of reDlISSlon of f.es, wltbout eause f"" objecllon, I 106-1 I 17--umltallons 
8ubJE-Ct to wbICb ... tnees approves of Government aid towards the Betentlie Illoftraetlon of 
the mIddle classes, 1123-1125.1134-1137. n67-1171--Advantage If 10 tbe pnmary 
schools the teQ.,bers were to e;Jve 80m ... elementary IIIStrnctlon .n scIence. 11,6-1 133-
1172-1 I 77-Improvement if the sys1em ot payment hy resulta were broaght IOto 
harmony wltb some hIgher /unds of IDstructlon, 1131. 117..-1176. 

Facility to foremen In small works oT"alDlDg sele1ltlfic ~no .. lede;e at the proposed 
secoQdar't' half-tIme schools, 1143. 1144 - Con.,der Able demand for SCIentific mao"gers 
througbout the country, there being at the 88me tIme a large numhe!' of lItude1JbJ and 

Yauna Olen desIrous ofmcreased fa.c:ili.tles of mritoctlOD m science, 114S-1166--Want 
o m 
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PJa!!ltUr, Pr. Lpon, 4l:a. (AnalySIS of hIS Endeoce)-.:ontmud , 
of t_ <K three ~ood labonwJ'Of'B, Go .. emment ,ud all thIs duecttoa bemg very expedIent, 
115t;-InltJrUctlon g'I"em at Edmbur.gh Um"erJ;lty ... ag .. eultul'e, 1I6o-u61!.--lm­
portance of a large IDerease of faelht",s tbroughout tbe coull try for sCIentific teach.lng' III 

agncultut'e, u 63-H6d 
Statement relative to the eperab>D of the Watt Insl1tutloll at EdInburg\!. ad Its 6U(.­

cess as regards sCIentific m8tru(.tlOn, In c<lmpanson wIth mechlllllcs' lO-stltutes m England, 
117!j-1l87--Explsnation of the abuhtlOJj of the farmer professorship of technology at 
EdInburgh University, 1188 

Plymouth Spread of sCIentific Instruction at Plymouth and Devonport, through the actIon 
of tbe SCience and Art Depdrimeill. Buckmaster 8230, 8231 

PtJlyta:lln,e Schools. Obstacle. to a slmdar system of .... ge polytechlllc IOstltntlGns IU .thIS 

_" try ..... ID. eraooe aAd Ga'illany, Jenkm 11394-2396. B498, 11499 
See also Frallc( Z.ne" P o/ytec"nzc School 

Pnmar!l Educatton See .Elementary Educatzon 

Professors{Colleg .. of 6'c'~nce) Expediency ofGovernmentald In the endowment ofprofes­
sors of engmeerlOl( and mecbamls, and towards the fermatIoft "f luea Icolle~e8 and museums 
for ~clentlfic mstrultlOn, Whltwortlu668, 1669_ 1724-1732. 1789-1796 t:llo&-llh~--
1m portaocofol'enerally of competent professors aDd fil'Sr..-cIass teachera being paid by.tlpend 
rathel than by lee., Jenkzn 2429, 2430-- NecessHY of sowe endowmf'o,t f"" the payment 
cf prCJfe.sors 10 local colleges of SCience, Clifton 2796-2798, Mtlkr 3444, Roscoe 5Mo 
5684-5691. 5,732-Q73U· .5746, 6746• 

Payment of wItness partly by salary, but cblefly by fees; &jJ>proval of tIllS plan ID the 
case ot chemlc.l professors geoer.ally, Frankland 8og6-8101--Great want of an lIl­
crease ot staff In the Scbool (,f Mines and ID Owens' College; much larger staff IU 

iGmgllOnslltu1llQna,.1> Ih04.8105 81bJ-1l16 .... 

Ji'1I1Jllc .AppOll1tments Incentive to Increased scientific education If It were held ,ndlspen­
""hie lei' dIfferent appollltments, Lmgen 740,-742--Approval of some definite publiC cur­
Tlculum for sCience beml!: recogm.ed by Pa,hament, aDd or a certain amount of sCientific 
knowledge bemg compnlsory for varIOUS l)UrsUlt~ In ',f~. Roscoe ii651-5dii6 5'if!J7-57'J.'1.. 

Se. also Czvzl and Neel/anztal Enguw:r8 

PubliC ,Lb,_ /18Id MUle...,... ,Suggestlolls by Mr C(>le on the iSubJect of public librarIes 
W"llllllll ....... ,S • .App 461. 

Recommend.1)JoD !by tbe ,Committee i'or an alteramon of tbe PMlVlslons of the Public 
L/lJn.rles IUld Museums Act, Rep ix. 

Publzr OpinIOn Growmg desIre In tb,s conntry £Or SClcntJiic knowledge, Cllrpenter 2087-
2089--11lffiLulty through the low standard of p\ibhc 0plD10n In .. sard 10 sClent,fic 
education, &sco. 5648 rJ357.5658 

PublIC Bclioo18 IT ntu ~ece"tly sclt'nce has uot beeu t .... ght III the pubhe schools, Carpenter 
1I0~5--Ad¥8dltage 1f sClent,fic IJUllructloo were gIVen much more freely III pubhe schools, 
LlPyti. 6815 6834' 

Pup.l Teachers Sevelalmstances of pllplls at the eveDlng classes In connectIon WIth the 
Souu. KenslD1!loM Department becoIlllng 8Cl~nce teseller., tbere belOg, hpwever, no system 
ofappllellllCtd pupIls In scteDce, DOlmeIlY509-511--0bJectloR to a <cpnstant suecesslOn 

::: of siudeat ~eacbenJ in trade schouls 0l' nurmal schools, LODmber 3895. 3896--Faellity 
to owtf.n.ess's teachmg,.f he bad the assistance of one or two pupil teachel'S, Jurma,n 4482 

4545-4&49· 

Q . 

.Queen', Collegu(/rtland). Probable facIl,t,es at tbe Queen's Col1egeSID Ireland for glVlog 
eertwcates 10 .menee teachers, Cole 95Ci1, 95 I. 

Information r.latIve to the sClentinc Instruction gl"I' .. n lD Ireland by means of Ihe 
Qnetln's Colleges, suggestions for the appomtment 01 two additional professors ln order 
to """,,,d the udei'ulneaa 01 ""CB eolle!,e, S.r R. KOnIJ 1I117~-21178 ~941-2943 2945 
1I968, IIg69--Want of the addillonal prulesaurs III .. ,der t .. g'we a greater d~v"lopment 
of tbe .ubJects now t .. ~ht,.b !29ql, 2943--&".1leut atilt.. of profiCiency of tbe &elllOr 
cluse8 11l1lle QIleeII'S '-AIUeges, W. 2968--TDere IS no professor that IS not ab.olutely 
"HI-tid, u.. 11969-

Suggestions by Dr. Andrew for tbe establrsilRlf'nt of a sCIence scboo~ In connecf.Jon 
WIth Q,,~en's COllege, ilellast, SIT C. oJ..an!lOIl 6938 

-43-L II .. Queen'. 



QUE REE 

Report, 1868-contlftW'tl. 

Queen'. Prazes Total of 391 paid In 1867 for Qneen's prlz~s Itt sCience, Cole 888-
SuggestIOns tbat more Queen's pnzes for sCience be founded, and that the' holdel'll have 
spectal facilities of acC(>ss to aU colleges of sCience aided by tbe 8tate, Ro.coe 1)741, 
li74~' 

Total of739 I. 18 2 d. as the cost of Queen's prizes III HI67 for SCience, App 4'18-. 
Value of sCience pnzes Issued Itt each of the years 1860-6" ,b. 46'1. 

Queenwood College. S.tJsfactory result of the IDstruction given In elementar). sCience to 
very young boys at Queenwood College, Tyndall 2'12!)-2237 , Frankland 8039. 804'1 

R. 

BamBoottom, Mr. Views of Mr. Ramsbottom of tbe London and North Western Railway 
as to the Importance of sClentdic education of managers rather than of;. workmen, (ulon 
5006-5008 

Bate for EducatIon. Concurrence of oplDlon In favour of an eduC8tlon rale, and of c.:lm­
pulsoryeducatlon, Watts 5138, 5139. 5210-5215 5237, Clapham 7044-7059> 7074-
7079--Suggestlon that where parents caonot ply for the pnmary education of their 
<.hddren, these should be educated at the expen~e of the local rates, Cochrane 7264, 
7!165·72 94-

S"gg.stJon In paper by Mr. Cole, dated 28th /l.ovember'1867. In favour of pernusslve 
local ratmg for primary schools, App 460 

ConclUSion ofthe CommIttee that the prOVISions of the Pubhc Libraries and MuoeuBli 
Act should be altered so as to enable pubhc bodies to levy a slightly IDcreased rate for 
sCI~ntlhc purp08~S, Rep IX. 

See also Bmnl:l!gham,8. Compulsory EducatIon Scotland. 

Beea, Edward J. (AnalYSIS of h,s EVidence )-Is Chief Constructor of the Navy, 3119 
--SubmIts a detaIled statement explanatory of the Importance of the instructIon In the 
School of Naval ArchItecture With reference generally to naval constructIOn, 31110-3129 
--Not only 10 the Government dockyards, but 1D the prIvate yalds, the emploYlnent of 
persons who have had sCientIfic and tecllDlcal tralDmg m shlphulldlOg IS greatly reqUIred, 
3130-3136 

Relahve posItions ot tbls ... ountry, and of Fran<:e and the Unllec! States, as regards 
effiCiency 1D ShlpbulldlD~; want of practical tralhlDg rather than theoretIcal trammg IR 
France, 3137-3144--lmporlance attached to manual work and practical tralllmg In 
the case of all students In shlpbUlldmg; how thiS may best be efl'ected concurrently With 
tbeoretlcallOstructlOn lD slhool, 3140-314~ 3152-316g-Adv8nt<lge of estabhshmg 
schools ID some of the prlDclpal ports In order to faclutate sCientific aDd techDlcal IUstrue­
tlOn In sblpbUlldmg, 3145-3151. 3165,3166 

Want of securate snentific tralUlDe; 10 the officers both of the navy nnd of Ihe mercan­
tIle mdrln., 31 'l0-3173--LIIDltation of the dockyard schools to do ... kyard students, 
approval of arrangements for admlttmg private students, 3174-3178 3181--Inst.nces 
of students or appr.ntlces leavmg the Go~ernment serVIce afterpasslOg through the dock­
yard schools, check applied on thiS score at the Sooth Ken .. ogton school, 3'77-
3180. 

Reeks, Trenham. (AnalYSIS of hiS EVldenle )-Is Registrar of the Royal 8chool of MInes 
ID Jermyn-slfeet, Ill!g--Specml ohJect ortbe sLhoo\IO teach sCience lR Its appllclItlon 
to mmmg purposes, 1190. 1l91--IDformatJon relative to the sub'equenl PUrsUIts of the 
students dt the school, several mstances of great success In life owmg to the 8cleotJiic 
knowledge derived at the IDstitutlon, 1192-1194. 1236, 1~37 1$42 , 1243 13°0-1302 
1311-1313-- Connectl,2.n between tbe College of ChemlstlY In Oxford ... !ree! and the 
School of Mmes, tbe form~elDg the laboratory of the latter, 1195, 1196• 

DetaIl. relative to the number matrIculated and OLc881onai students of ddferent classes. 
there beID!!: alBo three cxlnbltlOners III eacb year, and siX students from tbe Inland 
Revenue Department, 1197-1!U4 1245-1253. 1333-1335--8ysoom of lecture. to 
workIng men III the evenlllg, the attendance being very numeruus; doubt as to any practIcal 
benefit resultmg from these lectures, 1215-1224- 12'32-1235 1238-1241. lZ44· 1293-
1295--Statement of the fees paId by students, 1225-1229 

Very lImited number of students adverted to 10 conoectlon wltll tht machlllery and 
staff available; doubt whether there would be any great lDcrease If the mlblUtlon were 
made complete as a coIlege of SCIence, 1245-1266 1198-J300 J314-1317--Llmlted 
accommodallon and resources of the chemIcal laboratory of the School of Mines, at! com­
pared WIth Contmentallaboratorles, 1207-1 27li--Partlculars relattve to tbe pubhc COIIt 
of the School of MlDes, and tbe receipts from fees; way JD whICh the latter are dlnded. 
12i6--u91. 

Advantage 
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R .. port, J 868--contmued 

Reekl, Tr01l1lafll. (AnalysIs of his EVldence)---cont.nued. 
Advantage of the .chool belDg m London, as enabbng fir.t-c1ass professors to be 

relamed, 111\16, 1297--0plnton that there IS not suffiCIent demand Yor another tolJe':6 
or school of nllPe& ID the provm, e., 1298-'300. 1301:l-1310--Dls.dvantage In their 
b.mg no house Ilttached to tbe Jernl\n-strc.t mstltntloll, where studelL. from the pr<l-\ 
vmce. could restde and be bOdrded, 1317-1323--ExplandtlOn as to the mode ofpre­
parlOg tbe maps of the geol"glcal survey, wllh reference to agrlCu!tu,al PUrp"SBS, 1324-
1330-- Advantage of the 011 DIng school In pr~parlllg sludents for employment 011 the 
geological surO'ey, 1311, 1332. 

llwutd Code. Decided f .. lhng off ID the melltal traimng of boys ID G"vemment schools 
.lDce the adoptIOn of the ReVised Code, Angell 5352-535b--The ReVised Code put an 
end to FClence teadllng m IralDlDg colleges, BucklllfUl.r 1:1271. 

'rendency IIf the Revisod Code advert,d to by the Committee III connectlun With the 
~tate of elemen1ary educatJ.on, Rep. IV 

fUpleN' Henry Will,am. tAnalysls of hiS EVidence. )-Represents the Bradford Chamber 
of Commelce, 18 extenslv",ly engaged In the d}elllg bu.",e,s at Blad/ord, 4023-4029 
--Great Impelus given to the Waisted manufactures of Brad/ort! by the use "f cdtton 
in comhlnahon With \\001, 4032--Furlber Impetus to the trade of the dl_tnct by the 
u"mufaclure of fancy ~oods, 4032, 4033--~ystelll at Bradford of adoptln£( French 
deSign', It bemg ueele ... to uttempt to produce new deSigns, or even to Ort!\llIote new 
clllours, un accouDt of the fashion belllg, as a rule, set \U PdrtS, 4033-4036. 4115, 4116. 
4143-4152,4205-42094234-424z. 

Great "onl of sClentlllc tlalDlDg of foremen and managers", the dyeml!" tradp, and ID 

BrILI.h manufactures generallv. It thiS country IS to cllntlDue 10 ouccessful competmon 
with /olPlgn mllnufactures, 4037 et seq.--Conduslon os to the necessity also ,,{scwntlfic 
knowledge III the "wnolS 0/ large estabbshments, 4042-4045--lmmense waste III 
dyemg estabh~hm.n(s Ihrough the want of proper sClel}.tlfic I.nowled!(e, 4047. 4131-4133. 
4198 4225--Fallure of attempts lIy ,,,tnes8 to 1I1tloduce sCleoUne persons 1I1to hIS 
estabhslunent, 4047, 4048 4243,4244 

Statemenl rplat .. e to the erlucatlon of a Sl'n of witness at Cheltenbam College, and the 
benefiCial effect of the SCientific kno\\ledge there Rcqulred, 40.j.1l-4052 406~-4067 4117-
4192--OpllllOn that young mel! Ioltend.d for mSlluc..ctuling pursuIt.. should nrst have 
a general education III dl.ml.try, &c, Without any attempt at 1lpeCial t~ehDlcal tl8.nmg, 
4050-4057--0Ieat want of proper spcondary schools or trBllllng ",stltutions for IID­
pdfung sCIentific IDSIrUCUOn III reference to manutactule., 40,)8-407 ~ 4097-408z. 4099-
,p 05· 

Ol'jectlon unlil re~ehlly at Bradford to any connection With Government m th~ matter 
of _cI.nc. and art school~, 4074 4084 4 I 21--Prospect of .tlccess of tbe scbool 01 art., 
lately estabhshed, 4074 4210-4216--Llmlted amount ofaclence teachmg at the Brad­
fOld mecbamcs' JIlsUtut~, 40;4-4077--lmpOltBnLe of e.,nlDl!' class .. m SClenLe as a 
BupplelllPnt to dj classes, 4078 5103-4105--informatlou 1.latlve to Ihe steps being 
ta .. en at Brad/OI for establ.sbmg a day school oCsclence; aId hoped for frum Government 
4083-4095,4158-4162. 

Expediency (If the S) stem of payment on results bemg extend .. 1 to secondary schools 
for SCience teacillng, 409Q-4092--Sugge.tlOn whether Fome endowment ml!l;ht not be 
prOVided for the leacbers, 40!t3-4"95--Advanlaj!e as regards educauon It the ]"",t of 
Ige under the Factory Act "ele extended to fourteen, 4'0j-4114--Absence of an" 
;ouseum or exhlblllon 01 patterns at Bladford, 4124-4121:1 • 

Comparative pOSItIon 01 Enghsb and foreIgn manufactures With respect to dyeino-, 
'urlher .dvelted to, supellonty,atl'resent, ot thl' country, 4129-4142. 4175, et $efJ._e_ 
b.xtlemely rapid pro!!fess oC Blndford Illtbert", 4153-4157--Conslderatloll of the 
harRct.r nlld extent 01 the French and Germllli competition m the wootI~n mallufactur .. ; 
.blhty of Bradfold to hold liS own for the present. 4157,~' 4182. 418b-4~09,4226-
24'1.4266-4279. 
Contemplated aid frOID Government towalds the better In<tructlon of workmen. a. .. well 

s lowards th. SCientific educallon .. f forem~n nnd masters, 41ti3-4174--G ..... ter IIItelh­
ellce of fOrell!n mallufacturers on SCientific subjects than 01 enghsh manufacturers, 
175, 4176• 4266-4272-- DI .. ent from the vIew that the process of dyelrg m.xed gnods 
rJ!!lIIated In LaDcash,re IIIstead of at Bradford, 4177-4181--Prosl'ect of Ru-slan com­
etlUon m dyed goods, 4182-4185 

(ncr.-sEed r~ulfemeDt of S<'lenlllic knowledge 1\1 foremen, OWIn~ to the iRl.reue~ comph­
ltlon and difficulty of the proeess of dvemg, as e.'ttended 10 various mIxed goods, 4217-
225--\\ Dnt of faclhtles for the SCientific Instruction of foremen and m.n_gers, rather 
I.n of "olkme", 4243-4255--1ncruasml< c~pltal employed by lorelgn manufal turers, 
'llIlst the, are pot only more SCI~Dltfic"lIy educated, but are far more earnest IU their 
Gsme.s tban Engh.h n.anufacturers, 42o>6-42i3--Advantageof French manufacturers 
r "O"lIeD& 10 there bemg 110 Import dilly in England, 41174-4279--FdCillues m Brad-
432-1. 1 ford, 
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Report, 1868-<rmll .... t1. 

Rapity, H~"ry Willaam (AnalysIs orhls :&.tdence)_Ittmued. 
ford, lind in towns generally for .. n .. fficlent ~aeath>n of boyq prevIously to the., entenng 
a seeonda'1 or specIal srhool of Sctence, 4'180, 4~81. 

Ro.-, Profe"or He'ir'!!. F 1I.S. (Analy .... of hIs Enden.-e.)-Is profess"r 01 charm'try lit 
Owen.' (]oll"l!l', Manchester, W88 .. duute,1 at L .. "d"" Om1'el'SJt}, olld WlIS for severo! 
years at HeIdelberg. undrr BUn!leD, S456-b4/11.--Foundatlon of Owens' C.,IIrge, by 
beques~ 01 Mr. John Owens, who dIed 1\1 11146; 546f.--La~e IDcreas~ In the number 
of students In the day clas .... s and In the eveumg classt's, omce the vear 1851 I 6464-5471. 
-- Very .ab,factory character 01 the scIence teachIng In the colle~e, 5469 --Statement 
of tht' students fee. In the day and evening dllSS .... T~spectlvely. 647'!-5480--A~ and 
SOCIal posItIon .. fthe students, 5481-:;~K() ~ Very few artl~ans IIf the ""emil!; ct .... e'I, 

5484, M 85 
Condnct of the examlllation by Ihe examiners of the London URlyerSlty ~ very intI •• 

factory SLeC'S8 of lhe Rtudents In Ihe UnlversllY examlt,atlons, 5~a,-6491 -Larger 
attendallc" of art.Z&n !>Iudents, 1llld poor slndeals, IF Increased f .. cllll1e~ were offer.d. 
6498-55°1-- Eltlenf,lve dlstrrCt "hencptbe 9tudelllscome,550~-5506--Tolar IDcome 

, olahout 6,000 l. a year, IDcludlD~ about '1,000 L from fees, 5507 --Hlgh-claa. cb.,racter 
of the professonate, 65n8, 650g. 

!'tatement show 109 the speC1llI tleed of the Manchester d.stnel lor a blgb CIU88 of 
SCientific culture. 6609-65Is--Frequeot employment bllbeTto of Germans ID alkal~ 
and <>Ihe, workll'o the d'strlct, on account 01' thelf sClent,fic attainments; IOtrea''''g 
supply of Eo~h.hmen from 0 .. eu8' Coli. ge (..r thesr works, 6511-5';'5 --Faclhtles 
for the instructIon 01 wItness's clusse- lD technologlc.1 chemlstr),. 55~6-6528 

Paltteulars 10 connpcuan with several 8Chol .. rshlp~ In Owens' Colle~e far ChemIstry. 
&0., fnunded by plwate subscrJl'llons, 5529-654o-AppollltlUellt of oue of wILnesa'. 

students as scIence nlaster at Manchester grammar schuol, where sCIence 1& h.tng earned 
on Upol. MD eXleuMve scale, 6534-5536--Great value of Owen.' Colle~e. and of other 
localeulleges, lIS" mean" of proYldlrg a 8upply l1f tramed teacb-rs 111 science at eeCOII­

dary schools, 5':;4'-5546 5659-5665 5682. 56113 -Grounds for concltld\ll~ that tbe 
rtqurred ."pply of SCleD<e teaL he .... canllut be obtatned through Oxford anti Ca.Dbrube, 
5643-6545- 5600. 5666-5b81--In.tan<e of the Importance of "rtll'er f .. c,htles for Ihe 
IlCII!lltlfic mstruLtton of artlz 'ns, 5546-3549 

, NeceSSIty of Go_erumellt endowlllents In order to support "clence colleges, and to 
remunerate profeShOT> of the tirst c1 .... 5550. 5684-5691 57'32-5736. 5745. 5746--

. Statement <It the endowments and fees of the severa! prolessors at OWLns' College, 6550-
5563-- Noml,er of studeats tn" \lnells's clas~, a8 comp ,rptl Wltb ChemIStry clas •• 8 In 
<ltber mstltutlons., 5558, 6519- 5564--Want of funds lor In .. rea"ng the aee'lmmudatlon 
el the coll .. ge, and lor prOVid,ng a su.table labor. wry, 5565-5569. SSHI-5584--Stepa 
bemll ta~en for foundIng a chair 01 CIVIl an,1 mecham, a! eogllleerm~, 8ubscript.on 0 
3,000 L fur the purpuse by Me ....... Beyer, Peacock, lind Company. 5570-6575-

Explanation of the mode IB wblLh 11 Is proposed to deal witb the seyen I'xblb,t.oae or 
25 L each, placed at the dl.pus.1 of tbe college bv Mr. WhItWOrth, 6576-5580 -St.~ 
ment as to bo,o(lo t. havmg »Iready heen raised hy prrva.~ 8ubscnptlon toward. a 81UI1 

of 100,OOG l., In 'he bope that a furlber 100,000 l. Will be cantnb~ted b. Goverom.ot fur 
the extenslOIl oJ lIle college, 5581-559(1. ob38-.;6i1. 

Neces&Jty of primary educatItlD 01 the worklDg c1a!l&6S. Itl order to nt tMID for ao ex­
tended system of SCleutlfic IIIStructlon, 5591 -Sugj(eallOn. for Itlmulutlllg the ,"terM 
of the p.ople m sc'entdic malters, by l»eaDS of popuLor lecture.., difficulty lUI to fuoris, 
559l1-559b-- Exc.llent effect of some p"polar Je,-tures by Wllnesa at Mancbester, on 
elementary chemIstry, the adml"alon fee hUlIJg been ollly one peony, 5592• 

Total of 497 slndents III tbe day and eventne classes of o ",el1\l' C .. lIe~e 10 ti,e pre>ent 
sessIon, 5697, 5598--Statement of the cumculum for ,he .tuden .. , Wltlt refert'nce to 
the London UDlveNlty et-lDatton,559!.r5603--Absence 01 COQ08CIIOI) between the 
college, aud the S •• ence aud Art DeDdrtlll~nt, 560';-5607--Very he .. encllil operatlnn of 
the college as regard. Ihe manufactures of the d,.'rlct, 5608-56Il--Very few s!ndenUl 
taken under 15 years .. f age, 5613--BeUer prepared s,ate ID ",h,ch young men nOlf 
&:ome to the college, CIlUoesor tIus Improvement, 5614.5749-5751. 

Slogbt extenslOn reqUIred to make Owens' College the uOIver6lty of LI,e north of EDIt­
land, 5616--1nfo.matJon relat.ve to tbe V_liarlV b.gh cbaracter of tbe _t,ile 
mstlucuun given III Gerwaov, and the causes of the 1» ...... SCIentific culture of ,he 
people thBD III EngL.ud, 5bi&-562S. 5627-5629. 5b42-5666. 5706-Expedleoc!. of 
persons above the mere worillng 'Class be'n~ embraced u. a system of Governlllellt aid to 
SCIence leachtng, 6623-56:z6--lmportance 01 Go\ernwent auf IOwa'ds the pro.lIIloB of 
SUItable laboraton ... , 563()-5fi37 

Ad.antage If an eXIt or te.t e.J:ann..atton .. ere Deceasary \D muldle cla»e ..,boul., aod u 
a matl'lcul .. I:tOD eDllJlnatioll .. ere reqult'ed au l'f'lePCe colleges,. 0642-5651--DlIllclllty 

• through the low standard of publIC oplmoll In regard to 8ClenU~c "dueauon, 6648. 6657. 
, 6668--
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Report. ~!l68-amlln/led. 

----------------------
RD •• oe, Professor Henry, F B s. (Analys ... oJ his E • ..denee)--conhllued. 

5658-Approval of some de6mt. pllblto cll<rlcuillm for SC1en~~ belDg fecogllL~ed by 
Parhamenl, and "fa celtalD amoll"t of suentlfic knowledge bemgcompulsory lor varIous 
pllrsullB ~D bf~ 6652-5656 5701-5722 

SU!!I!"e8110D that GovelDlDent aId towalds colle~es of selence be coQ<llllonal upon local 
aId, ii69D, 569!--QuestlOD consIdered-as t .. the cost of a student's educatlQI). III a "ul­
lege of SCience, 6692-5698--' ObjectIOn to many ""lleges of Sl'lellCe, It belllg better to 
have a few /... lieges, of a first-class .hara.cter, III Ihe cenlres uf mdustry 5699,57°0-­
I-everal eXlstlug lIIstllutlonB which m'gb~ be made to serve the reqUired purpos., 5700-
57°3 

Instructton given In chemistry to the majority of tbl! Slu~ents ill Owens' College, 6704, 
5705-- ExplanatlUn as to tbe feps c1lH~ed In wllDe.s s evenIng dass for l .. bol'IItory 
practice, 5723-5728-Absence of ODY board of exammer •• t Owens' College, 5729-
6731-- Shght prosp.ct of mumclpai aId belllg forlbcoDllng for Owells' College and 
s''''llar motltullOI'S, 5732-5736--hxpedlencv, III coulse of tIme, ofral.mg the stundard 
of exam ilia lIOn oft.llcbers 10 sCleDce, 6737-573!l 

Ben.fillal efl'ectm Lancashue of Ihe ,Clence classes 'I connectIOn with the SCience alld 
Alt D~partmel1t, 5740, 5741--SIl~gestlon tl.dt 10' te Queen's prizes be founded, and 
that the holdel. h .. ve specIal faclittles "I access tr all COlleges 01 SCience, aided by tbe 
Slale, 5741, 5742--Approval ot a cOlldltton, that evemug leclures must b. gIven to 
workmg men wherever any prof.ssorshlp IS endowed by Government, 6743, 5744-­
Auv.nla~e of the f.cIlltles fOl 'peclal mstrlICtlOn m wltne~s'. labomtory, In aqd)t\oll to hIS 
prevIous nJ.tluctlCm III Ihe pllnclplesilr aclence pf chemistry. $74';,5748. 

Royal Cvllege of (!uomutry. See ChemIStry, 2. 

Royal F..,h,llll,O"s Establl.hment of SIX Royal exhlbillon. In Sl.lenCe, "r 501 each, tenable 
fur th,ee years, system ofcompetltipn fUl thespexhlblhons, Donnelly 401 403-405 

Royal SCllOOl of Mines See Jermyn-stJeel Institunoll. 

BO!Jal School of Na1Jul Archltecillre See NatJal Arch,tecture. 

Rugby ,~rh.ol Very effecttve mtroductlOn of • .clentlnc teaching al Rugby, Carpenter 
2048• 

Rumn,,!!, Rubert-(Analysis or hIS Evidence) Chemted manutacture ... at Man. hes~r, 
has tOI mlloy yeals devuteu InllIself largely to the \U~TeslS of education, 5861 ~5!l76-­
Bebef that thE lOml'lllgury S)81ell1 IS necessary m orde~ to bring educ811011 home to the 
peuple In such places 8S l\hnchestpr, 6877-,5880-- Pressmg .. ant of good teachers, lhe 
plesent cia •• bemg very lOudeqnate to lhelr '11101 k and verY msuffiuentiy paId, 58'11-5885. 
6004-tlO07 bo81 --Falhite ot the half-lime syslem !" the Manchest~r dlstnct, 5S1l6-
5890 

EVidence I.() the effect that IllS InnOl~ly mOle ImpOI'tant to grve primary eduelltlon to 
the m8_S of people than to prOVide specisl SClentlhc lIIstructlOr/ for the artIzan classes, 
5R91-5900 bo08-6017--Facllttles already 10 op~ratlon forlhe better sCientific cultUie 
or th.,.,e who req UII e It; suggested urerease of facllities In connection With lm£roved 
By.te",s 01 rrlmal), and secolllralY education, 5891. 6008 et seq 6lC'7-611 ,---EVIl of 
the gl.a1 IJ!;norance of the people In regar .. to econOlllle laws, 5R9l-58g7.6057-­
Expected .. dhngnes$ of Mam'hesler to be latcd for flee .cboola for tbe use of tbe poor, 
5900-5906 

Great magl1ltude of tile cahco pr.nttng and dyeing trade of Lanca.hlre, 590']-5915 
--Impl'Oved .ta~ of education pf lhe artlz"n., forl'lllen, and masters III the cahco 
pllntlng tl'llde, "S lompared wllb the .. St.I~ In fUllner years, 5916-594~--Detatl8 
.. Iallve 10 the French pnnt trade, and Ita eXlent and character as compaled wub the 
Engit~h trude. great sup.rtortty of Ih,s country 10 bOlh re~:""'-ts, 5943 5974. ~003-­
FOI!me- of tbe art schOOl III Manchester as regards mstl'Ucllon m design; present opera­
tion and expendltUle 01 tbe scbool nd'erted to, 5975-5982 

Doubt as torerlo.ln Important IDventlonh being due merely to a SCIentific lnowledge of 
cbe ..... try, 598a-5991--importance of a ~omblllation "f practllal tralDtng "Itb scien­
tific knOWledge III the case ofmauagers of large WInks, and of the artrzan class geDer"lly, 
5998-600~, 6054-6065--Nature of the amendment,; desllable 111 the present system of 
primary education. approval of elementar~ sCience teacl'mg,6008-6021 6109,61 \0-­
ObJet'tlon& to workshops III connection With colleges or SCience, 6022-602+ 605'3-6053' 

Advantuge of IDtloduClIIg .crentlfic ~achlDg IOto emlo"ed schools aaq !;ranlmar 
scbools,6097-6031 6107-- Approval of a few more snch college. as Owens' ColI.ge, 
lilld of ~t.te .Id tu such lolleges m support of local effort and mamtenance, 6032 6035-
6038 6046-6048. 6092, 609:;--Successful opl'ratlon of sCience classes 10 cunnectlon 
wltb Plechaorcs IIlStltutes 10 Manchester, &c. '603l1. 6054, 6C55 60t!5-60H7--Inade­
qUllle supply uf sCIence teachers tbrougli I.be p,ecanobSDe6ll of their remuneratIOn, more 

43l1-I. I 1I hberal 
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RJl1l1f1ey, Roberl. (An •• lys.s of his EVldeuce)--eontinued. 
I,belal p"yment by Government b"lII~ deslJ'IIble, 60J'l 6°40-6045. 6081. 6088-6091. 
6094-6097. 

1mpOl tance of the Willtworth and otl,er scholan.hlpA attal'hed to Owen.' College, 
603':. 6u ~9-Value attached to Iree lectures 8S a m~ans 01 sLlmullltlOg sCI~ntlfic cullura ; 
such I~ctures should he a condltloll 01 State aId to nny local college, 603'1-60311. 60119 
Ab~pme ufany I'r(>SSmg want of more sClenllhc knowledgp In Ibe foremen and IIIRnage", 
IR Ihr cah<o-prllltlng lrad~, 6055-6071--Doubl as to any great practical advantage 
to artlzans gell'rally, If possessed of SClentlfi~ knowledge, 601'1-60110 

Approval uf manuf.ctllrlDg student. gomg through O\\en.' College rather Ihan 
Oxford 01 Canobrldge, 6098. b099. 6101-6103--Advalltuj!e of the Oxford and Cam­
blld~e couTse In the ('a,e of students In Buellce IDtended for the Il1ghpst clas, 01 teachers, 
6/00-6106. 

Rural Dutf/cis EXI'~d.enc\ of a 10c .. 1 rate fot the educatllm of chllcf'!n in Yllla~es In the 
cOllllln, MUrAd.na 47,9, 418o--Falr opellm!; ill rural d'SltlCIs lor instructIon III 
n8,ural SCIence, /3ucl.lIlaste, 8220. 

S. 

St. Marl., Colfeg. FacIlitIes at SL Mark's College for the sCIentIfic tratnmg of leAche .. , 
and for the study of chemIstry, phYSIcal geography, &c.; suggestion on thlo subject, 
Cromwe1l398t-3984 3987-3994' 4001-4005--SlIccess 01 an e."erl",ent lit St. MUlk's 
for gIVIng .clenllbc mstluctlon to lhlldren above the arllzan class, ab 4015-4017. 

Solts, Henry H {AnalysIs ofh.s Ev,dellce)-Is ~gent of the Yorkslure uRlon cof m.,ha­
DlCS' mstllute', 5012, 5013--lnformatlon relative to the very smail number of BClence 
8chool$ or elas-es 10 YOIkshlre, togetber wIth pxpl"uallons as to the much more oaUs­
factory posItIon of Lanc.slure In thIS respect, 5014-5043 5066-5°87. 509~, 5093-
Statement as to the surclty (If qu.hfied FClence teachers III York.hlTe, Bnd as to the 
steps hel~lg tok,n tn su, ply tb,s \\allt, 5039-5047. 5073-5077--Grolln"s (or objectmg 
to th~ .01lS 01 torpmen, &c, nut being Included IU the class on wbose account payment 
IS made by the Sldte, 5Q48-5051, 50lSl-5087. 

Behtf that mechanIcs' ""tlt~tJon~ could be easIly adnpted for Ihe teachIng of the body 
of the WOI kmg !la.ses In elementary SCIence, 505!1--Culldu"lOn 88 tu the ne~e •• lty of 
Itltroduclng elementary <uenee IOta prlmalY schools, 5053-[;056.5100, 6101--Wsnt 
of sCIence teachers traIDed III the al t of te Ichmg, 5057-5059--Groun<.ls for ob/ecting 10 
ti,e case of meLhamc.' IDst,tlltlOn8 to the r.stncllon wIth rega"l to pa) ment on re.ulu 
in nIght-classes whele there are no day schools, 5060-5063. 5°88-5091. 

Proposed Old from the State, 111 support of localll'd, towards the establishment of pro­
Vlncl.llnduslrJaI colleges, 5064, 'j065--L,mILed benefit anllclpated from the scholar­
,shIps m. SClellce, m <-Olllle. tlon WIth grants from the locahbes, 6094-5096--0bJections 
to the ahohtlon 01 the examInatIOn for teaLhers \0 sdellce clas.e,. 5097-5099 

Sa>:o7lY Very effiCient r rovlSion Illade In Saxony lor the pTlm8ry educotlon of the people 
a< "ell as fOT tbelT SCIentific InstrUCtion, details hereon, M .. ",Jella 4615-4630. 4658-
4661 4154-4760 

Scholar8h,ps IN ScunCIJ StalemeDt explanatort of tbe new schularshlps ID SCIence, of 51., 
lot, and !l5i o.)ear, bndel the M,nute of December 1867, an annual sum of'l,oool. 
bemg 8110\\ed for tbe PUI pose, Co~ I 97-245--Statemem of Ihe condItions of the grant 
01 'l5l. a year, as regards local (.l>nlllbUtions, prospe<.t of tbe-e bung complied with by 
.everdl localitIes, Cole and Donnell" 244-257 --Expl.IOlltlOIl of tbe 51. slholar.hlp8 
estabh.bed under the ~Mlnute, DOnllolly 517-520. 5~8-531. 

Approval of tbe sLholarsblps In sCIence recently estabhshed, though the non-payment 
of fees by the students IS likely to prove u\bIatlsfactory In locotlaad, Pla!lfazr 1007-1069 
--Mammall"n sbo,ung that the MlDule as to scholar.hlp may be carrted out, 08 
regards the qUEstion of remiSSIon of fees, WIthout cause for obJectIOn, w. 1106-1117. 

Advantage oftbe 101 scho)drsh,ps in SCIence 1Q \!onnectJo" WIth the Sc,ence and Art 
Department; Ihey are of httle use, however, as regarda elementary schools, Coomh ... 
3900-3902--~tate.\lent M to tbe Dew scholarshIps oft'ered by tile department not 
bavlOg b'7n yet taken advalltage ot 1Q Yorksillre; advantage If they were "pen to stu­
deuta In nIght c!a.ses, Jarmatn 4516-45l0- 4557-4559-Llmlted benelit anticIpated 
from Ihe scbularshll'" In sCIence IU eunnectloD with grants from tbe localities, ~a/u 
50 94-50 96, 

Probable elfeLl or the recent sLbohrsblpa m indllcing yonng men 10 prepare tbemselWtl 
for elemeillary >Clence teachers, Rep. Y. 

SeB also Mechamcal E1IfIUII!eTS, 2. Huldie and Upper CltUlU. 
&kool 
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Sc1lol'l of Dmg7l, Som ..... t Bouse. Eslabhsllmpnt of the former school of desIgn, at 
SOlllelaet House adverted t", partIal faIlure IOvalved, (]b1',8il. 954-956. 

School of Mone.. See J.,TTll/n.strut Imtltution 

Srllool of NaGai .ArchItecture. See Naval Arclnteclure. 

Schools Inquiry CommIsSIon. Concurrence in some of the recommenoatlOns of the Schools 
Inquny CO .. mlsslunprs on the subject of dIstrict schools ofsclell<'o, Jenkin ~579-'Z583 

SCIENCE AND AnT DEPAnTJlIENT. 

EnlargelllPnt of the former Dppartment of Practical Art mto the SCience and Art 
Department In 1853, letter from the Board of Trade m explanation, Cole ~, 3-State­
ment as to Its beong the pohcy of the Department to aid the edu(.atlOn of the arllzan 
dass (.hldly. Ih. 4-8. t66-271. 277-t99--Informatloll relallve \0 the former and 
present staff ~ the Department lit Suuth Kensmgtoll, w. 14-18 tl-23--Effort 
made to keep the permanent staff of the Department as Iowa. pOSSIble, z~ Ill. 

Expl.matlon of the orgaDlz"tlon of the! Deparlmenl all showlllg the facllme. for the con-
81dplatlon 01 rrofeSblonal questIons, or que'llolls of general pollc), accordlOgly as they 
arIse, Cole 110-40-- Expenmental chalBct.r of the local sCIence mstrucllon thron~h the 
Departmeno preViously to 1859, 110 defiOlte system havmg been laId do\\o, lb. 41-­
BeneficIal chaT1lctf'r ot the ~hanges made Irom lime to tIme m the workmg of the Depart­
menl,lh 248--Polocyof the Department to encourage local eftort and demand rather 
than to force Its instItUtions UpOIl th e locahtles, lb. Ol93' 300 

Further endence relatIve 10, and ID approval of, the orgamsation of the Department 
as regards its lacl)IlIes tOI ohtamlOg an effiCIent con .. deratlon 01 all queslIons 01 SCletlce or 
art which II>ay come belore It, Cole 3119-348--0bstarles to the Department hmltlng the 
numbel of schools m any town, thIS matter reslmg entirely WIth the locahly Itself. Cole and 
Donnell!! 363-161 --OplDlon as to there bemg no necessity lor a fIxed annual meetmp; 
of the councilor exaTlllelS of the Department fOi the consldel'lltlOn of the syst<>m bemg 
pursued, Donnelly 377-379. 

Sl.lltement shOWing tbe advantace of the s}stem of the Department JD It. readyadapta­
tlOIi to all klOds ofsch""ls and IDstltutlOns thloughout the cOllnty, Donnelly 416-423 
--Objection to any Rttempt by the Department to foree tbe .stabllshment of sCIence 
schools on any lorallty,.b 622-631--Defence of the (.areful )Iobcy l11tberto In the 
malter of expendIture npons, lellce teachm!" Cole 86g-873--0bJectwns to the IDltlatlve 
restlOg wtth the Departmont IOste.,d of With the loealltles ID tbe foundatIon of scIence 
ochools and classes, Cole 898-g06; lsel.n 5415-5426.6451, .>452 

Advanta~e If the secretary of thp Department could combllle sCIentIfic knowled~"'e WIth 
admllllstrative ablhty, Pial/fair 106t-I066. 

EVidence favourable to ongmatmg action In the Department In the matter of sCIence 
teacblOg, Walts 5152, Lawton 6304-5307' 

WItness, who IS the orgam.ing ntaster of the' SCIence .nd A rt Department, explalDs 
the duties of tllP office, R'scl,master 81tl5-8187--Exlstpnce 01 much misapprehensIOn 
as to the S<.Ience aId alt.rded by Ibe D<pallment, Increased faclllt'e' of personal' com­
munIcation between wItness atld the 10,ahtJes "emg mu. h requited, W 8'1.04--82.20-­
Payment of Wltlless by the localitIes for ea, h meetong attendeil, be not belOg a salarIed 
officer; obstacle (In II1IS score to h,s spendmg sufficl.nt time 10 the looalllles for pur­
poses of explanation and nrgamSBtlon, w. 8206-1I215--Parttculars relatIve to the steps 
token In various parts of England for promotlDg IDstructlon III SCience, the faIlure expe­
rienced 111 variOus instances, and the sucptss achIeved tn othel's, through the 8cllon of llie 
SCience and Art Department, and the explanatIons of witness, .6. 8221 et .. q. 

FmanclQl stntislIcs, shOWing 'the cost of the Department tn various yeara under 
ollferellt heads, App 4117 4311. 450,451. 

&e also &a7lunafzon. Government G,ant. •• Local Actwn and Supporl. 
Payment on Results. Scholarships an SCience. Sczence Schools and (,lasses. 
Teacher •• 

SCIENCE SCHOOLS AND CLASSES: 

Immense tDcrease to the number of sCIence class~s aOlI of studenta since 1859. dlthough 
ftoRl hme to time ela.ses drop out of eXIStence through the resIgnation of masters, Cole 
and Donnelly l('7-Jog-EnuDleraboll of the subjects towards Instrucllon to Y,hlch aid 
}8 gtYeIl by the SCience and Art Departnlent, total number of students 10 each subject, 
J)onndly 899--Tota1 01 300 sCience scbools nnd of 14,600 students, ,b.--l:>lat,stlcs 
of the progress of suellce schools since 1866, W. 40 .. 

Prospect ofsucc"ss of local schools of SCIence, accordingly as the teachmg IS more 
specl"l, Percy 1617, 16t8--Recommended creation of some first-class sc.hools of 
sClence,IQ "h,eh classins should he sllbsldlary to SCience, J'm/1U1 !l657. 2576-11583--

4311-1. 1 3 Suggestions 
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SCIElVC/t SCHOOLIJ AND CLASSES-Qonllnued., 

SuggestIons us to the dJa;.rent ,kmds of BOlentltie In.trucHon desIrable (or labourers, 
artlzaus, foremen, and m.nager., ,eol,ectlvely. Clift01& 261Q-Z(j16 ~62Q-g62g. p67lr' 
2681. 

Proposed estabhshment of a numb,. 0' htgh-cl.ss BClence schonls 1ft the centre_ of 
l\ldustry, where Ihe Iheori~8 of SrICJl<.e, rather Ib"n tecbDlcal instrue!J.on tn 801erCl~, should 
be taugbt, facllittes deSIrable In sucb CRse for ~oDlbmlnl! practice WIth theory, Wuttr 
/;167 e/ seq --Much more advanced ch"lacter of the Instrucllon t .. be gIven In the pro­
posed s('hoolB than IS nuw gIven In e~l-tiOg sCIence, I.s.es, lb. 5161 6184-5190-­
Advdntage of udutl<sII>1l to the schools bewl/; f,ee, or of nomma! rees oilly being cha""ed,. 
ib 5184- 5190. ' " 

Advanta!!e of clmnectlllg sCIence WIth ordtnaryeducatlon generally, II heing deSIrable 
also ta ha.e speCIal 'Clentltic InstttutlOns, AngeIl5387-539~--Es .. mate of tit .. &18! eost 
'of proVldmg .,Ience sch/)()Is, Platt 5850--VQriuus sources .. henee tlte requl.,.tI laeliltles 
for SLlence teadllD!! may be provIded, Wright 6Q04, 6905--P"'pusl\lon for the t'8Iab­
Ii.hmellt of -science schools in all mallu(actullDg towns, supported partly by the IOCailtle& 
and partly by Governm~nt, Gtlln81-'l791, 7814,7815-

$IJ!!'gestlons as to lb. branches of sCIence deSirable to be taught as R common founda­
tIOn for all othel SCIentIfic to.LllIO!!', Huzley 7988, 71j89--Stntement .how",!!: the 
gre~~ suceess of scrence 8< hOllis of th. SCIence and Art Department III .prelldlDg a 
1<no" ledge of 'Clen, e amonlt the pPople,.h 8ooo--Very useful mstructlon 111 RClence II\< 
the e1l1sses in conne<-tlOn wrth Ihe Department, Frankland 8144-8146. 

Palttculalll rel.t"e til Ihe number of SCienCe schnola In Englund and Wales, III Scot-­
land, and 10 Ireland, lind the number of stud.nts In each school, App 491-4J5. 

Conoluslon of the Commrttp £" tbat Lertam endowed schools be rendpred avaIlable to 
tbe burlOundmg dlst'JCt", by Ihe e.tabl,shment of ~lIhlbltjon8 open to puhbc competl/lOra, 
so tbat chIldren uf every ~rade IDdY be abte to rIse from the lowest to the hlgh .. t schuol,. 
Rep IX. 

See also Govt:rllment Grants 
"leal lllstruct..n. 

TeacAef<. Tech-

,"eotlolld. Want of mqutry III regard to Ibe "pphcubon of th. ,endowments of Jchooia In 
B"olland, Playfq;.r 1011, lOIS-Statement ID ellplanabon of the 'fP'Y .,,,tlsf,,et.>ry 
operatIon of the E'cotch untVer-IUI S, 8ud of 'Edlllh,'lgb unlversilY mare parllcularly, m 
regard to tbe leaclJllllr' of pure Bownet> alld ,,/ applied sClen~e, lb. 1"3Q-104.--1naI10-
quacy of the pall<h .Lhool s}"tem oj Scotl~nd 1<> meet the wallts..t the populatIon, lb. 
1090-1092. 

Re.olulJons IIdopted .t a ronferellce held In EdlRburgh on 20th March, 1868, wltb 
respect to the mea~Ulea dEsorable for earrytn~ out all exlt-nded system of .clentlfic educa­
tIon, Macadam 7496, 7497--AppuJOtmeut 01 a commllfee by the Royal Scotush 
So~,.ty of Arts for deallllg WIth the question (If sClenllfic teachmg, canclu-Ions of such 
~mmrtt~e a. to the want of IDc.eBsed aICI and encour"gem~nt from Governmellt IR 
dlff.ren! wa, 8, abo 7496-7498--FoundatJOD m the Scotch umve·sltles of several' chan'. 
ofapplled SCIence, W 7503-75"5. 

Capablhtles of the teacb.,. m elementary s .. hools In Scotland tilf co"veYlllg a certall1. 
amount of IDstructlon 'n SClel ee, sucb mslrucl!on being very feaSIble aud de.Jrable~ 
Macadam 75r6-7524- 7f,f)6-757~ - Rea./toess of tbe peopl~ of Scotland to "ay an 
education rate, II leVied over tbe whole country; expected oppOSItion to a local rare. 
more eape"I.I" tn rural dlslrtlt.., .0. 7573-7575. 758B--75l>17 

IndlsposltJon III S"'Jtland to take advantage of Government aId III tbe leaehmg of 
SClence, Muyer 71)78--DtfHculty 111 imFartlllg sereutrfie knn .. ledge to Ihe artlzan cla8& 
In Swtland, through the want of prevIOus elementary kDowlt-dge; leSll dlfficultv, how­
ever, tban ID 'England, .~ 7689 7694--Exceptlt)nal IDstanLes of artlzan" l!avIDg theu­
cblldren at school up to the age of 13 or 140 W 769ts 7704, 7705--Wdhngoe •• of 
manufacturers ID Scotland to pay an educatron rate for SCIence, G,1I1788-'l79~· 

Return of the sCIence schools 10 Scotland, aDd of the number of stndenta In each< 
scbool"App 4~H 425 ; 

Supel10r pnmary IUSlructlon of the artrzans 1D Scotla.nd adverled 10 by Ibe Committee 
as factll[dtID~ .c'elltItic IDstructJon, Rep IV. 

Secondory Sclaools (Muidle Cla.J1 Educal,01&) Sug!(emo... 88 to tbe \letentJ6c course 
desll.ble .8 tbe case uf secondary or mrddle-dai& schools, pwgfazr 1100-1105; 
Ca~penter ~179-1I.g6-CqDC)u810n ia £aVonf of the formation 01 a new class of 
secondary schools for ImpartIng sClentdi" knowledge on an ext.Gtded lind Improved 
plan. JenAID 2398-240a., fl557--Very bold &c.ennfu: educatJOn g .. en 10 IDlddle-c1ass 
schools IU England, as coml'ar~ "Ith SImilar school" abroad, .b. 246~ 146:v, <656• 

ConclUSloD lI$ to tbe great want of JmproveJDl!Dt UI the unth_caI and. _tbematlcal 
_ ~ j teachmg 
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.secondary Sclwoh (Mzddle Clasa Educatwn.)-eontinuea, 
teachmg In S<'.I!onriM'Y lIchools, Cliftrm 2616--261q 2711-2716. 2744~2747. WJ5~-
2764-Sug"eBlIOllS as ~ the MC,enttfic e"ltnre desIrable 10 secundary _chao Is, &e, 
I"eparatory to "'advanced teaehmg and !echOIc-I tramm>: In college.,; J»opo8<>d ele",entM'y 
Instruct"'" an, matbematlC's, physIcs, and chemtstry, MIller 3401-3'116. 3419-3422. 
3466, 346?--Impol tance of secon .. ary Belence schuals In tit" centres of mdustry, Coomber 
,3~87-;-Advant.lge 01 the teachmg of phyS1Cal sCleuce and nlathematlcs 10 all ,mcj.dle-
.,llUls schools. Cromwell 4°18-4022. , 

Great want of pr"l'er secondary &ehools or balmng 'IPStttutions fo" Implll'tmg •• ·letIt,Sc 
lO.truct,on lU reference to manufactures, RIpley 4058-4072 4079-4082 4099-41o;:r-­
ObjectIOn 10 da,slc. bemg tdught In the ploposed school., whIch shol\ld, 111 f.ct, be 

- -devoted to rbpmlstry, mathematICs, nlechanlc., & •• , .b. 4079--Boy. mIght enter the 
ptuposed s~hool. at abollt fifteen V''lIrs of age, ib 4otlo-4oiis --Facllrtles 1n Bra-lford 
and tn towns genel'lllly for an effiCIent ~ducallon of b"ys prevlOu,ly t., theIr entermg 
-seconddry or .~eetal schools of sctence,.b 4280-4281 

Advantage If an eXIt or test exammatlo!, were necessary In mlddle-cia-s schools, and If 
a matrtculatlon exammallon wele requited m sCIence colleges, Ro'coe 6642-6651--110-
portante of ltnptoved sCIence teach In)!; I" secondary a( hools, as well as 01 more Jldvanced 
~nd".t ... a1,t.aehmg for adults, ChamberlaIn 6211 6220-6223--Great want 01 tmprove­
Dlent of secundary educatIon ID the dJr~ctton of SCIence t.acillng, Bragg 6438-6444 . 

ConcluslOll of the CommIttee that tbe re o.gatllsll\Jon of secondary ltIstructton and the 
mtroc:\uctloll of a. IIIrge amoullt of sClenttfic teacblng Into secondary .chools !U'", u gently 
requlreel, alld "light to receIVe the Immeol."te consld.ratlOn of Parhament and of the 
(lOUDlr» Rep l~. 

Set also CIty of London School Elemelltary EducatlOIl Endowments. Payments 
Oil ReStJIt., l 

Shtpbll.ldtng Not ollly In the G"vernment dockyards, but 10 the pnvate yar.ls, the 
employment "f per-ons who have had sClenttlic and technical trallJltlg In slltpblUldm~ t8 
greatly reqUIred, Reed 3130-3136 --Rela~tve po.itlOns uf thIS country llnd of France 
and the Untted ~t"ttS as re!\alds .fSclelicy III shtpbntldmg; wanlof proctlcal tlallllng 
rather than theoretical traBlIng lD France, .b 3137-3144 - Impurtance attached to 
manu.1 work and practical trammg lD the case of all !.Indents lD ,hlpburldmg, how thiS 
may be besl eflecled (oncurrently wtth theoretical Instrn~tlOn m ~chool, ,b 3'40-3142 
3152-3169-Adva .. tage 01 estnbhsilltlg scholli. In some of the pronctpdl purts, m oldeor 
to fa~tlltate sClenttS" alld tecbnlt"lln,trnCtiOlll" shtpbUlldmg,lb 3145~t61. J~b5, 3166. 

SArew.1Jur!l School. In'poltance attocbed by tlle master of Sh,ewsbury School to the 
mtrodutllon of sCtenttfic lulture, Carpenter 2087, ~o8!l. 

S.'k TratiP See DyetlTlg 7rade 

SOCIal SCIence Great Importance ot conveymg to an clas.es sound IDstruLlIOD In SOCial 
SClen~e, Huzley 79ts8. 8000 8018,8019 

SoU.t11 Ken8VlgtOIf Muuum. Rl!Ce,ellce to a 00llec1l00 of Italian peasant Jewellery, ptlt'­
chased for SO\llh Kensmgton, at the Parrs ExhIbItIOn, a. Ilin-tratmg the close alhance 
betweeB alt nn,l SCIence, Cole, 8411-847 --Con-Ide,atloll of the relattve expendtlnre 
upon SCleuce and upon art In connection WIth the mn-eulll; by far the larger expendIture 
bos b.en for tecb"lcal art, ,". 866-868. 

StatNtIOS of expendIture, III respect of South Kensmgton, In various years, App. 427. 
450, 46 1• 

See also Crrcula,UJ" of Work. oj Art. 

Southampton ObJe<.tJon at Sontblmpton to the requirement as to the exalnmatloD of 
teachers as a cond,tlUn of pRvment 011 results, Buckmaster 8!ZJi3, 8254. 

SOfltAwood, lm1. Tkos it Letter from the Rev Mr Southwood, of Cheltenllam College, 
as to the IOstrul tlon /(Iven In the nufltary and civtl department of the college, and as to 
the C"$t of workmg a SCience bchool for 300 at'ldeuts, SIT C. Lanyo" 6940. 

Steel Manufacture ImpOttant Improvement IIItroduced by wltnes. In the manurdctu,e of 
5t""I, so that guns made of thiS metal are '"pellor to any others yet made, WA.twortia 
1766-177° --Forwatd state of the manufacture of steel 10 En~land; ref.rellce hereon 
to the domgs of Mr K,uPP, Percy 2513-26t7. 

Stopfurd, W. H (Analy.1S of hIS EVIdence }-ols master of the Art School ot Hahfax, 
4377-TeachlUg of g1IOmetMl ... l aDd ma.haDlcal drawm\t 18 the Halifax school, mcludlllg 
the brancb Bchoul at lhe W orlltng Men's College; Dumber of puptls receIVIng tlus 
mstructlOn 434~83-Stalement tl$ to witness hllVlO~ l'eLenlly been onder t'xammabon 
III geometrical drawmg WIth a vIew to belllg certificated In the selence blllncb of tbe 
Sctente and Arl Depa.lm"nt; he does IIOt Jt't k"ow the zesnlt 43840 4380- 4422-4425-­
Large increa&e of arttZllIl students expected to come under mstrucuoll ID geometrIcal 

432-L 14 and 
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n .. port, 18GB-<lonhnuod. 

Stopforo, W. H. (AnalysIs ofh18 EVldence)-contmuod. 
and tnechaDlcal drawing II grr.ter faclhlwB were afforded; Imporlant BdvaDllIges ot 8ucb 
IDstructloD 4386-4J99--CoucluSIOIl that lin arl master \\ho bas tKken tbe mechanical 
certificate 18 perfeclly competent to IDstloct c1asse. IR geolnelflcal lIod meuhuDlcGl 
dl'llwmg under &he science dIVISion, and could readdy qualify al 'clence muter; decIded 
advantage ID hIs domg 80,4400-4424. 

Good IIttendanLe of some of wltness's students In mecbanl(~al aod geometrical drawmg 
4427"44.l()--Advantage of el_menlalY mstrucllon 111 geometncal drawIng In p"mary 

schools 44'12--E8rl)" age at whIch children may begin to learn mechamcul dralllDg 
4434.4435-

Sw,t%eriand Very s"b.ractory s)stem ofltraded schools III SWitzerland, P/a!Jf4lf 1022-
, 1024--See aloo Germuny. Zuru:h Pof!)techlllc Sclwol. 

T. 

Tamworth. Information relatIve to the school at Tamwortl •• and the discontlDuaoce of the 
teachln!!; of cheollstty and m~challlctl. as provIded for by the late S,r R. Peel, BII~k­
muster 8263-8265 

TEACHERS. 
1. Supp1ll. of SCIence Teac~eTs: Sugg.shord on tJ" SlIhJect 
2 Qualificallons of Teacllers. Improvements and FaCIlitIes prnpo •• d on the 

Score of 7'rmn'"g. ~c 
3. Remunerahon 
4. Queslloll of permallent Appomtment. 
II EzammatzoR' 
6. ASSOciatIon of Tmcker. 
'1. VUlts of Local Teacl.er. to London. 
8. Return relultve to Art Teacher. 
II. SUgg,stlonS by tlte Comm.tle. on the .core oj RemuneratlOlI and Qual.­

jicat&oll. 

1. Supply of SCIence Teucl.er.: Suggestions on the SullJect. 
Statement m Tel!ard to the defiCiency of teacher., many of whom, after ohlalhmg 

certIficates and t.aLhw!! for a time, le,IYe thE' schuols for better appollltlllcnts elsewhere. 
Col. and Donnelly 71-81 96-104 664, 665--10cre.8e, frolll 200 In 1867 10 325 
10 1868, In the number 01 studlnts teaching sCIence dasses, Cule 886. 

).\'leans suggested for obtaining masters on special subjects In the proposed aecoodary 
schools, Plal/fa,r 1093--Expected suffiClenc, of dupply of S<-Ience teachers through the 
tromlDg colleges an1 uOI.el.,ues, M,ller 3417. 3425. 342R 34!!8-3432--Approval of 
towns UD\llllg to obtam the servl<-es of a sClene. teocher, Jarmam 4480. 4481--Sug­
Ire"tlons With a vIew to the prOVISIon of an ample .uprly of effiCIent teachers m SCience, 
It belllg proposed not to make thp certificate all mdlspensaoie condition of Govetllment 

<,,.Id. Watts 51 52-5J,I;9· 
, Want of a supply of sCience teachers for the In-t,tuuons m Lancashire and CheshIre, 

Lawton !j293--Absence of any mstance 01 leachers ID Lanca,htre leaVing the pro­
f.s.,,)O for other posIllon-, ,6 5294-5296--Great value of Oweos' College. aod of other 
local college., as a means of proYldlDg a supply of trdll'ed tea<bers In SCIence at seo"ndary 
schools,. Roscoe 55~1-5545. 5659-5665- 5682, si,83--Grouods for concludlll" 
that the reqUired supply 01 SCIPnce teacbers cannot be ohtalDed tbrough Oxford alld 
Cambndge,.b 5543-51)45-5660 5666-6681. 

2 Quabficatwns of Teachers, Improvements and Fac,zlll£l propoud 011 the .core of 
Tralnlllg, 8rc. 

Conclu-ion ab to the advanta!!e of SClenre schools haVing tramed teachers, and sa to, 
the expedIency of mereaserl faCIlities aod encouragement ill thiS respect, Cols '72- 175-
184-190--Instances of effiCient teaelllng I n sCIence schools where the maslers bave not b~en 
named. Dooneflg ] 74--1 77--0 plDlon that most of Ihe trdlDlDg colleges might rudy 
be made tit lor the tralnln~ of sCience teachers l reft'l'ence hereon to a recent "ffic181 Jetter 
to tbe prlDclp.lsof the trllImng colleges, Cole 178, li9. 18s, 18+ 

Grounds for objecting to the speclalll'8mmg of science teacher. by Goventment, though 
every facllny should be gtven to teachers to learn science, and to hold IICleoce classes, 
Donnslly 426-431. 476-4B4--Concurrence ID the viewS of Mr. Cole ID favonr of 
colle"es .. here pel'BODS migbl fit lhemsel.~.s for SCleBCe teachers, the State, hoee.er, not _ being ,answerable for the cost of teaehlDg aad tralDlDg, ib. 608-610. 668-672-

I Approval 
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TEdCH EBB-continued. 
2. QuaZ,jicatz01U of Teacller&, 8,c.-continued. 

Approval of sucee.sful OClence teachers 10 elementary schools as tbe best teachers for 
appolDtmenl to secondary scbuol$, DOMeily 639"642. 

DIfficulty us to ticlenttfic Instrucllon In elementary scbools tbrough tbe masters not 
belDg competent for the purpose, Langen 744 757-766-ObJectlon to teachmg tbe 
eleDlentary scho"lmHster more than one brn.llch of SCleoce 1U the tralDlOg schools, w. 
805-809--Exceptlonal mslances of masters belllg certificated 10 both art and 'Clence, 
Cole 852--Rare mstances of scIence teachers who have had specIal tralnlDg, advan­
lage of soch tralDlng, IseLn 1360-1380. 

Imporlance of properly trained .scIentific teachers, tbe Jermyn-street Institution belDg 
exc~/lently adapted for supplymg tbls want Carpmler 2131. 220J-2204--Excellent 
slate of pre).aratlon of slUdenrs or certlfi~d schuolmasters who come to tbe London 
UniversIty from hCCltiancl; subsequent careers of tbese students adverted to, ib. 2139-
!l146--IDlportance of tea<h~rs. sClenblit ally traIDed at the umversltJ"", recelvlOg m 
some way or other prdctlcal or techDlcal knowledge, C/ifttm 26611-2660. 2671-2676. 

Proposllton for tbe establIshment of a normal S<.hool for the trainIng of teachers of 
Industroal scienct', the .tudents to be drawn from the eXlslIng tralDlDg schools, 
Moseley 3745-374'1. 3753-3756. 3765- 3774-;n86-Advantaj1;e ,fsome of the teachers 
proposed to be trallIed at tbe ~ubhc expense were eventually to become connected 
WIth manufacturers, ab 3747 3784-3786. 3797--De~lderl advantsge of some sclenllfie 
knowlerlll:e In Ibe masters of ordInary or natIonal schools, w 1763. 3764--Contem- • 
plated employm .. nt In trade scbools and prIvate sdence bcbools of tbe proposed class of 
trsmed teachers, tb. 3796. • 

MentIon of 80me masters tramed in Jennyn Street, wltuess belOg tbe cnIy one now 
engaged as SCIence teacber, Coomber 38074813--Suggestlons relative to the prOVISIon 
and tralDlO;t of teachers for $eCOnod'y schools of SCle""", 3888-a895--Advantage of a 
supply ,,(tramed teache ... fonmpartlDgsclenceln nuddle class schools. CTomu-l'ZI4001-4005 
--Doubt as to the necessIty of a specIal normal school of SCIence, the eXIsting scbools 
beIng adeqnate If tbe course of tJalll\ng be modIfied, abo 4002-4005--lmportance 
of teacher- In elementary scl,ouls beIng able to Impart SCIentIfic knowledge, ib. 4011-4014. 

Want of sCIence teachers tralDed ID the art of tencblD!{, SakI 6067-5059--Sugges­
tlons for Government enconrageD.ent to the trammg ofpuptl-teaclle .... for elementary schools; 
how tIllS object lIIay best be efl'eCled, Walts 514D-5146---Want of normal colleges for 
the trammg of sCIence master., Platt 5832. 

Pre~BlPg want of good "achers,the p.esent class belDg very Inadequate to their work, 
and very InsufficI,ntly patd, Rumney 5881-51186 6004-60°7. 6081--SuggeStlons for 
tbe better preparatIon and instruction of the teachers In SCience schools, Huzley 8000-
tloo7- -Conslderaft .. n of thp measUles desirable WIth a vIew to an adequate supply of 
tramed and e/hclent teachers of bClence, advantage of specIal course IU cbemllltry for 
Buch teachers and ofa .ystem ofexlllbUlon" Frankland 8113-81240 8173-8176 

Witness conSiders II very Important tbat more attention be paId to the teachlDg power 
of sCIence Instl11ctJJrs, Buckmo&ler 8188. 8195-Suggesuons as to the means of pro­
VIdIng for the IlCqUI .. tlOD of tbls power, and for teatlng Ita possessIOn, w. 8188-8203. 

3. RellulIleratwfl: 
OpportuDlty for leacbers In large towns 10 earn from 130/ to 150 L a year, from 

EvenlDg classes aloue, Donnelly 79-81--Conslderable IDCrease in tbe payment of Ibe 
masters In r~specL 01 SCIence teachlDg under the recent M lDute of the Educational ~ 
partment, (01, 105.106. 191-1g6--C .. ntlDual advance for some years In the emolu­
wenlB of tbe teacbers, a6. 35!1--Woubt as 10 tne expedIency of IDcreaslDg the earomgs 
of the teacbers, so as to make them IDdependent of other employment, DonneUy 662-
665--Doubt as to there belDg any compllllots by art maste190lmadequate payment as 
compared with scIence masters, Cale 85J-855--Varymg average payment to SCIence 
teachers lD dIfferent years, abo 887. 

Sug~estlon w\lther some endowment mIght not be proVIded for tbe teachers in 
secondary .cbo""l\uf S~lence, Rpley 4093-4095--PBl1l.culars relauve to WlUle>S'S 10-
oome flom fees and from Government SInce the wltbdrawal of the cerb.ficate payment, 
Janna", 4471Jo.44711. 4494-45' o-Suggestlon tbat the salary on the certdicate be con­
dlttonal On tbe passlDOl of a certam number of pupIls, Wale. 5153- 6156-6159-­
Ne<"<!SSlty of about 2501 a yesr In order to procore a competent scIence te.lcher of artl­
zan., Platt 5833. 5837--Inadequate supply of scIence trechers through the precanou.. ... 

• ness of thell' remllllt'rlltloll, mOre liberal paymeut by Government belDg desll'8bIe, 
Rum,,''!/6032. 6041Jo.604s. 6081. 60811-6091.6°94-6097. 

Average 01 40l paid to each scIence teacber on tbe 1867 examInations, API" 428-­
Relurn showing the payments to scIence teachers 10 186t; average of 52 L for each 
teaoher, ,b. 428, 42g-Return of lhe payments to teachers In London and Its dlstnct 
science schouls on the results of the e:rammatlon in May 1867i avera."ae of 87L 11&. per 

432- 1• K science 
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Te'&CHER~ntmuea. 
3. RemuneratlOn-contmued. 

school, App 430--Llst ofsClerrce teacher. now empToyed III th$ London distrIct; average 
of 621. 19 s. 6 d pOlci to each teacher, j/J 431. 

4. QuestIOn of Pt:rmanent .Appozntment. 
Wu.a regard to a wore permanent ene;agement of the teachers, thiS 18 a queatloll enlltt·ly 

fo~ the 10Lulttics whoso seuants they are .. Donnelly 380, 38 L. 

I> Ezamlnatiol/s. 
ExplAnatloD as to the abohtlOQ of the spectal exammation In London for teachet s· oPltl6. 

cates, limIted opt'ratlon of the hew system, Whl<.h only came mto force io FebrulLry 
1867, Cole anti Dmflellfl 70, i I. 82-95~uml"1ent r"clltttes uoder the re~Htlon now 
In f~tce by whIch ellcmentary teachprs holdIng sCIence certlficat ... may hold sCIence 
elasses, Donnelly, 507, 508 ~76-581--Non-obJectlon to the recent Mmute "II owing 
payment on results to teachers who have passed merely the May examlDallon. Coomher, 
3897"3899 

Statement 8S to WItness havmg recently b •• o nnder exammation In geometrical drawing, 
WJth a Vtew to bemg certlh~aled 10 tile sCIence branch of the sCIence and art department; 
he does oot yet know the result" Stopfard, 43R4, 4385. 442!hH25. 

Objection to the system of enablllig pupils to become teachers 00 pass\Ilg merely the 
May e.xammataons, without any certlfka.te exammatlon.Ja,.mta,. 4479. 4511-45

'
5, 46'37-

4E43,-Concurreolle m the obJectlun to the abohtloll of the examination for ,eacher. In 
BClence classes, Sale. 5097-5099. 

Plan IlOW under consideratIon for enabllog teachers to take a htgher grade at th .. May 
exa.annatlDn • approllal of thIS distinctIon beIng honaraey, and of Its bemg optional to 
take such grade, 1&1'1''''1)4';>7-5414' 

E:rperuener 10 monrse of time oB rB19JI1g- the &lImdard of exammatlon. of teachers 10 

fSCwote •• Roscoe, 5737-573q.~ugg'8t.on that the elI'aDllDallOG for toach_ specltLIIy 
shoulG be resumed. and, that the eXammatlon be loa .. 1, and be of a hlgber eb .. racter, 
]J{<J,lJet' 772.0. 77'l.7'T 773'J1~-lmpllOvem ... t 1·1 tn.,. candidate for the teacher'. eerttficate 
were Mt examtned IJ) the Ii9.me roam as, the pupIl, ,b. 7730. 

6' A.,soclatlOn of Teacher6 • 
Concerted action between an 1IS,0clation of teachers and the depa.Tlment. the lattef 

havmg adopted many suggesIJon8 made by the teachers, D011l1ltlly. 543-647. 

7. Vis,ts oj! Lacal Teacher. to- Londrm: 
Recent ar'lIlngement by "hlch sCience taacheN In provmclaI schools, 8B wen as art 

teacbers, ar ... lIowe« to come tu LOMon lb. a tIme for purposes of stndy and Improve. 
ment, and are pallil• I!el'tlUn sum on each occaslonl Donnelly 411>-41.5. 

8 Return rela'twe to .Art Teachers' 

List of parsons certl6ed, liS eompetent to act 88 teachers of azt schooll, Wltb. their 
presenl oacppallt.ona;, sa f .... as mOAfu,.App 453-459. • 

9 Suggestions by the Committee on the 6core of RcmuneraltOn and Q,rudificatIOD: 
Soonty renluner .. tloll all serenee teat.her., adverted to by the CommIttee, Rep. v-­

Coucluslon tbat some, sltght addition to the emolumente uf Beleoce teacher would 
probnhly. tend matenally to promole the estabhshmeat and permanence of elementary 
SlZlence classes, w. JX. • 

RecomJllendatlon that the eduuatJun of htghe," sc'!Dce teacbers. slwuld be encouraged 
by> the grantAng 01 degrees III sCIence at Oxford and Cambndge as at other ODlVl'l'IlItteS, 
aDd by the opeolDg of a-great numb"" of fellowshIp. to d,stmetlon in naturallClence a, 
well as ID hterature, andl mathemat1C1t1. and DlOraJ SCIence, Rep. Ix--AI.., that tbe 
managers of traiDlog' colleges for the teachers of plementary scbools should gtve .peclal 
attenllon to the tnstro.ctlOD of those teachen m theoretical and applied 8CJence,. wbere 
s.uch lDstrucf.lOn. does not exlat a.lready, ih. 
S~ alim J)1'mbJ7IfJ~ Payrunt on &.u118~ PUPIl Teoelien.. 

7'eck"icoLInsJructwn. Statement IU explanatIon and defence of the policy of teaching tlJe 
broad pnoclples oisctellce,. raffler than of attemptmO' to gtTe specl81 aod teebDlCllI 
instrucuon In sCience as. al'plied to parucular trades, &le 301-328-Rererence to the 
R.eport of the French Comml""lon on Techm.eal InstrUction, appOInted \II 1863," as 
sbowmg that tbe recommend.Lions arnved a~ are in confomllty WIth tbe pnoClpJes ot 
aehOD of the SCience and Art Departmeot, DonneU!l421-.~2~Oncurrence In the 
.. iew that tbe sCtentJfic m9LrnClJOn should not be dogmatical, {b, 504--NeCle98lty of 
any 1:t!cbruca1 IDstruetlon of the worktng CldSlies bemg gwea tbrough the mediwn or 
eveDlng classes and secondary schools~ {b. 516 
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" J' •• hnUlal Instructwn- contInued. 
Further rerer~nee 10 tbe report of tbe Frencb CommIssIon of 18113 on Techmca'l 

EducatIOn, wItness IS not awale of any subsequent report bavmg led to tbe estabhsh­
mt'nt "f R tramUlg college at Cluny, Donnelly 600-607.--Statement to tbe eft'ect 
that the French law of 2.ISt June, 1865, has reference to tbe suhJect of commercIal 
schools, and does nut toucb the questIon of te.hmcal IIIstructlon a. dealt WIth by the 
Cpmmlsslon of 1863, ,b 995, 996. 

W,se pOhLy m spendmg 1Q0re public money In techmcallnstruclLon, the dIfficulty hemg 
8S to the amount and mode uf Government assistance In each local,ly, Cole, 902-906. 

Appruval of practIcal or technical mstructlOn IU scbools and workshops, tbough It 
cannot be elVPn 10 tbe UniVersIties, Cliftun, 2748-2751,2779-2792 --Suggesllonsas to 

I tbe ~oul'!le de.lrable In relford to the teachmg of mduslrlal PUrsUIts In conneXlOn With 
SCIentific and theorellcal IOstructlon, S,1' R Kane 2856-2.861 --ConSideratIOn of the 
course of mstrurtIon deSirable for boys "P to 16 years of a~e and from 16 to 18 years of 
age, approv.p of speCIal !echmcal schools for boys above tbe age of 16, A,bbott 3700-
37°5· 

Ol'lnIOO that young me I IIltendpd for manufacturmg purs\\Its should first have a 
general eduesllon In chemIstry, &e •• wltbout any attempt at any !peclal techmcal 
trammg-, Ripley 4050-4057 --De6/11tlon Ilf the term techmcal educatIon, as reqUIred 
to be taul(ht to th~ artJzan class, Mundella 4662., 4663--Sugge.tlons as to the qpeClal 
sCience mstrucllon reqUired for dlft'erent trades In BlrmlOgbam, Bragg 6446-6452 

DeCIded valne of techmesl cOUlses of mstrucbon ID chemistry WIth reference to matlu­
fadDles, Mal,.dam 76l3--Importance also oftechlllcal course81n engmeerlllg, ,b 7624 
--Explanation of witness's views as to thp expedIency of plehmmarv tralDlDg 10 the 
prll1clples of tbe >Clence. before the apphcanon8 are siudled, Huzle'l7987-7991--Sug­
gestlODS os to the System ot techmcalmsf.ruct,on deSIrable III connectIon with colleges 
of SClenLe or clJemlslfY, Franlt.land 8133-8137 

Objections III menlorandum by CdptalD Donnelly to the establtshment of techmcal 
slhools by the State, App 448,449 

Tezt B&D". on SCIence AId given by tbe SCIence and Art Department ID tbe publtcallon 
and d,stribution of ~C1entlfic book,. Donnellg 515--Advantage 01 jlubbshlOg SCIentific 
text books, PeTey 160/-1603 1610, 1611. 

Thtoretu:al and Applud &&ence. See the Head.,.g. generally throughout the Inder 

T"u,/ow, R. Letter from Mr. Thurlow, of Trmlty Scbool, NottlUgham ofFermg; sundry 
8ugj!eetlons ou the subject of techDlcal educabon, and 01 sCience tea<.blUg generally, 
App 440. ' 

Toou (Furelgn Competlt.on). See Machanery and Tools. Un,ted Stale •• 

'l'orquuy SatIsfactory establlsbment of a suence and Sri school at Torquay consequent 
upon a VISit to the locahty by Witness, Buckmaster 8232-8237. 

'['raJ. Schuols. Advantages ,Itbe formatlou of trade slbools, wbere. m addltto!1 to general 
educatIOn, tecbDlcai InstructIon should he g,ven IU tbe pdrtlcular trade represented by 
"acb sebeol. Cbi'on 2623-2628. 2728-2735--Great value of a comblUubon of tbeoretlcal 
and practIcal knowledge m all pupIls before entermg Into buSlUess, .b. 2676-2678 2799-
2801. See also Brutal Trade School. ' 

"rad •• UnIons. Less difficulty of Foreign than of English manufacturers on tbe score of 
trades UUlons, K,tIOIl 4989-4992 , 

'BAINING COLLBGBS AND fRAINED TEACHBRS: 

EVidence ID favour of IDcreased faclhtles for the supply' of tramed teacbers for science 
scbools, COUJ 172-175. 184-190--Most of the tlalDlDg'colleges might eaSily be mllde 
fit for the tr.lDllIg of SCIence teache'8, l"ecent offiCial letter to the pnnclpals of the 
tramlUg colleges 011 the subJect,.6 178, 179. 183, 11l4--Condltlons reqUIred on the 
part of traIDlng colleges deSIrous of aId frOID the department towards scientific mstructlOn, 
DOMleliY40o, 401--Grounds for obJectmg tl) ,tbe speCIal tralDmg of science teachers 
by Government, thuugh every f~clhty sbould be given to teacl.oers to learn SCIence, and to 
bold SClellce classes,li> 4?6-431 476-484' . 

Concurrence JU the views of Mr. Cole, 10 favour of colleges where persons mIght fit 
themselves ror sCIence trachers, the State, however, not helUg answerable for the cost of 
teacb,ng Bud tramlDg. DOR""tly 608-615 668-67z--Extent to whIch the "",sbng 
tralnma colleges are applymg tbemselves to SCientific InstructIon of student. teachers, abo 
016-61 9. 

Rare lDstance. of science teachers who have had Special tralUlUg i advantage of such 
II'lllDIDg, 1",1It 136o-138o--ImpertaDce of pr.lperiy traIned sclenlmCl teachers, the 
43~-I. L Jermyn-
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TRAINING COl-LEGES AND TU1NED TE.dCBERs-contonued. 

Jermyn-street Inslltubon bemg excelleo1ly adapted for supplying thts waot, Carpmter 
11131. !l201-'l1l04' 

PropoSll.lon for tbe establIsbment of a normal IIChool for tbe trammg of teacbers of 
indusl"al SCience, the studenta to be drawn from tbe eXl8tmg tramtn!!; scbools, M OBtley 
3745-3748. 3753-3756 3765 3784-3i86- Advantage tf 80me of tbe teacbel'll proposed 
1& be tnuDed at tbe public expense were .... entuaUy to become connected wrtb manu/ac­
tures, ab. 3747.3784-3786. 3797--Contemplated employment ID trade schools and pnvate 
~cience scbools of the proposed clll5s of traIDed teacbers,.6 3796. 

Mention of some masters trained In Jermyn-street, WitnesS being tbe only one now 
engaged as science teacher, Coombe'/' 380j-a813--Suggestlons relatIVe to the provISIOn 
and Inunmg of teachers for secondary sobools of science, w. 388B-3895--DIBCourall:e­
ment to supenor BClentmc teacbong lR the tralDmg collep:es sIDee tbe wltbdrawal IIf the 
Go .. ernment grant of 100 l. a year for efficient tralRlna In pbyslcal sClilllce, CromweU 
3963-397°' 3985, 3986--Advantage of a supply of traIned teachers for Impsrtlng 
SCIence In middle class scbools, 16. 4001-4005--Doubt as to tbe necessity of a SpecIal 
D<>rm&1 school of SCience, the eXlstmg scbools b~mg adequale If tbe course of trammg be 
modified, lb. 4002-4005-

Sugg~stlons for Go\ernment encooragement to the trslUlDg of pupil teacbers for 
elementary scbools, how tbls .object may best be effected, Watt. S14o-5t46~ Want of 
normal .colleges for tbe trammg of smenel' masters, Plate 5839 

Great failing offm the scleohfic teachmg In I.ralnmg schools, BuclunlUler S1I7o-827'l 
---Approval of cbematry as part of tbe course In trlUolDg Bchool. for elementary 
masters, ib. 81179. 

Recommended attentIOn to the teachtng of tbeorebcal and appbed 'CleDee ID the 
tralnmg colleges, Rep IX 

See also St. Mat'k', Colleg~. 

Tnntty College, Dubltn. Reference to the onglO of the school of englOt'enng ID Trmity 
College, and to Ita IlUCcessfnl operation, 8". R Ka~ s841-2845. 

Tyndall, Professor John Is ~roressor of natural philosophy at the Royal School of MlOes 
In Jermyn-street, 2205~ fbe IUstrnctlon gIven by wltnesa IS conveyed entirely by 
lectures, 2206, 11207-- EzplanabOD of tbe subjects deoit With by WItness, Rbowmg 
their referenLe to techDlcal teachtog, 2208. 220g--Very good exammatlOn papers sent 
JD by many of the students, though destitute of mathematical knowledge, 2210-2111 6 
--Appro .. al of a certS1D amount of mathematical culture as an essential element In any 
system of educal.lon, 2214, 2215 

Very usefnlmformatJon conveyed by "ltDess'8 lectures, tbough tbere IS oo1y a emgle 
course of from 30 to 40 lectures, 11216-!1218--Facdlllea for making tbe Jermyn-street 
InstltutJon an effiCIent teebmcal school, 2219-22!1:;--Expenenee of WItnesS u 8 
teacher of sctence III l'ecundary schools, mference as to the great IUCCess of SClellce 
teachlOg Iq Ibe case of boys of from 1 I to 16 ,ears of age, 2229-2237 

Statement In explanation and slrong approval of the exammabons In natursl pbilo­
sopby under the SCience and Art Department, 2238-2242. 925o--Beneficlal effect of 
tbe Jermyn-slreet lectures ID tbe case of schoolmasters, 2243--Great anxiety diS­
played by working men for the evenlDg lectures, 2244-!1949~Importance of similar 
leclures 10 tbe great manufacturlDg centres, 11250. 

u. 
Vn,ted SCaUs. Numerous inventIOns by Amencans; ~export, nevertheless. of Engbsh 

machlDery to AmerIca, not"ltbemndmg the htghunport duty, Platt 5761 
Much less ready a1teralJoo and adaptauotl of goods ID thiS coDnn., than ID the Umted 

States to new reqwremen~ FuM 67110-671111. 673S--Great defiCIency of general aod 
BClentdic educatlou among the arilzan class In England. wbIlst In the Umted Slates the 
r-e .. erse IS tbe rule, the result bemg an IImneose lIDpeWs to the manufactnnng product of 
the latter country. w. 6723 d B&J.--Statement as to the educatIOnal facilIties tn tbe 
U OIted States, and tbe ezeellent eff.ct tbereof as regards tbe worklOg classes, w. 6725-
~742-6753. 6780-6,82. 6784--Mueb beuer education of foremen aDd managers In the 
United States than in England, abo 67~6. 67'1.1--Large U$C of American macbloery and 
mveotioDS in tbls country, 16. 6739, 6740. 6760-676~. 

ReJau .. e .. aIue attached to En~sb workmen and Amencan workmen by employer& m 
the States, Faeltl6754-675g--Behef thaI there IS no oppoSltton by working men IQ the 
United States to new In .. entlons, and tbat stnkcs very rarely bappen, ab 6763-6767-­
ConclU.IOII that the Import dlJtles In the States ha .. e 1iad nothing to do "nth the dimlnotlOD 
~r Brib~h export, ill. 6789-6796. • 
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Report, 1868-eontmued. 

U711t.d State.-contInued 
LIst of artIcle. made m BlrmlDgham, &.c • whICh. are largely replaced 10 the common 

markets or the world by the p[oductJons of the United States, Jpp. 479-481-
U711'V ... 81he.. FacilItIes at the "DIversItIes and at colJeges for supplytng msb uctlon In 

8C1ence, L'''!lt7l 817,818. 825-Conteml'lated teachmg of pure SClence rather Ihan 
applied sCIence at Oxford and Cambridge, Pla!tfalr 1028 I095-1099--Importance of 
raISIng the matriculatIOn eX8ooIDatlOo at the umversltles, as 8 means of ImprovlOg the 
sCIentIfic educallon 10 the schools, Je .. I .. " 2565- 2569. 

Use to be made 01 the uDlverslbe~ for ImpartlOg thorough sCIentific knowledge, so far 
as the theory goe~, to teachers"m local srhools or colIeg:es. and to manufacturers and 
111anagers 01 works, objectIon to techDlcal mstructIon, Clifton 2633-2636 2657-2671. 
2748, 2749 2796-2801-Questlon consldeled 8S to the large number 01 emmen! men 
wbo have passed through Oxford Ilud Cambridge, and as to the number who have taken 
degrees 10 sCIence, With referellce to the amount of dIscovery or invention by such men as 
regards stean~, machlOery, &'c., 10 2755-277M. 

Obstacle to the UUlversitles supplymg the reqUIred mstruetlon io mdu$tnal SCience, 
Museley 3738--Contemplated sCIentIfic IOstructlon of manufacturers at the uOlversltles, 
Kit.on 4965-4967 --Obstacles to the trammg of SCIence teachers at the UUlverallles, 
Roscoe 5543-5545--Approval of manufacturmg studpnts gomg thfou~b Owens' College, 
rather than Oxford or Cambridge, Rumney 6098, 60<)9 6101-6103--Advaotage of the 
Oxford and Cam hndge course m the ca~e of students 10 sCience IOtended for the highest 
class of teachers, ,b. 6100-6106 

Obstacle to any useful instruction at the UDlversltles of young men mtenc1ed for manu­
facturmg purswts, Huxley 8009-8015 8024.8031, 8032--Comment upon the want of 
Il system ot SCIentlfie eulture as part of Ihe curriculum of the umversltJe.; radIcal change 
requIred m thIS re~pect, lb. 8009-8017. 8024-8030 ~ 

ConclUSIon of the CommIttee as to the unlversltteJ'i.ot bemg condUCIve to tne suc­
cessfu I plOsecul1on of an IOdustrJai career, Rep VI. 1/' 

See also Oxford Umverslty 
Umver&ey College See Londou Umveu,ty. 
Upper Cla.s.,. See M,ddle and Upper Classes 

v 
'I'11);';n, _"'fr. Economy of fuel at Mr VIVIan's ZinC works at Swansea. experiment at these 

works for utlitSUlg copper smoke, PerC!J 1500, 1501 1575-t58g 

W. 
Wages. Mucb better wages o(some ofwrtness's workmen If they bad receIved primary 

aud ~clenttfic edllcatlon, Ashwell 4860-4863 4878, 4879--Much lower wages 10 the 
tron manufacture of France and BelgIum than tn England, K~tBo" 4944 4994, 4995-

Wakefield Parttculars relallve to tbe steps belOg taken at Wakefield fo;the estahlLShment 
of a school Qfsclence and art, aud of a museum the character of tile sCientIfic mstructlOn 
to be given 18 stili under censlderatlOn, Cole 828-83l 848--FaClbtIes for pl'OVldlDg 
technIcal matructlon at W okefield by devotlOg to the purpose portion of the grammar 
school endowment. half the funds employed 10 teachmg Greek. might With advantage 
be thus applted, th. goo 931, 9311 

Wall.er (Mwcastle). Particulars relattve to the condllct and operallOn of the schools 
attached to wltness's works at \.Valker· system of compulsory payment by the workman 
and by tIle Chlldl'en, Clapham 6'953-6961. 7061-70711 7080-7092--Estabhshment of 
80me SClenee classes In conn~tlon WIlh WItness's wOlks it Walker, the teacher bemg 
remllnerated by the SCience and Art Department accordlOg to the results of the e1t8nu-
natIons; very small payments thus rece>ved,'" 1j9611-69!1l1 ' 

Wand.worth Trade School. Information relatIve to the fonner trade school at Wandsworth 
and lis discontinuance, Buckmaster 1!248-8Sl5~. 

Watson, Henry (AnalySIS of hlS EVIdence )-1& an engineer and brass founder at New­
castle-upon-TytIe represents the Ne\\C8btle Chamber of Comlllerct', 7405-7407--In­
stroctlon gtven In mechaOlcal drawlOg ID tbe Newcastle School of Art, there bemg about 
200 pupIls at the school, trom fifty to SIXty of whom learnmechamcaldrawmg, 7412--'7419 
-Establtshment ot eveDing schoQIs ,n connectIon WIth WItness's woik.s, about 100 
workpeople attendmg, and the teachers! being cbOben from amongst themselves, 7420-
74\16. 7433-7436 

OplUlOO as to foremen and ulallagers bemg belter educated .n Franee tban m England, 
7428-74311.--Ddhcul1y expertenceli In r81smg funds for mastel'i!l at the Newcastle 

43Sl-I. L 2 Mechanic 
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Report. 1868-connnued. 

Watson, Henry (AnalysIs of bls EVldence)-c!IIII/&nued. 
MechaDlcs'Instltute· expediency of some Sid From Gov.mment, 7437-7440 7441-7451 
--Advanlage If the IDdustrlol classes at N eWC8slie bad faclhtles for SCientific Instruc­
tIOn, and Iftbe endo\\ment of the localgrammar achool were partly available for tbe 
purpose,744 1-7446• • 

Watt [nsntunon (Edtnburgh) See Edinburgh, 2 

Watts, JolI,., PH D. (AnalysIs of his EYldence.)-1s Q Doctor of Philosophy of Ihe Uni­
versity of Gelssen, has bad a very extensive experience ID matters of education, and has 
been connected l' Itb mecbaDl<.S' mstltutes for thIrty-five years, 51 O'l-5106 --PromlDent 
part taken by witness ID IDtroduClnl! consecutive SCience teachmg lilt" the mechaDlC&' 
institutes 11\ Lancashm.· and Cheshire, 5106-511 !l--Detalls relative to the system of 
sClentlnc IDstrnchon 10 these InstitutIOns, the exammatlons In conneCllon wltb tbe Society 
of Arts and the ScIence and Art Department, and the beneficIal results produced, 5108. 
5202-5208. 5l38-5243 5252 5257 et Beg. • 

Statement shOWing the grent want of elementary IOstructlon of tbe !abounng cla8~es 1R 
LancashIre and Cbesillre, as a necessary prehmmary to techDlcal education, 5131-5140-
5!l10-5u5. 5242, 5g43--BcnefiClai result antlclp_ated from tbe half-time system, If 
properly earned out; hitherto Ihe benefit 01 thiS Factory Act ,ducatlonol clauses In 

Manchester, &c., bas been but hmlted,5133-5138. 5209 6244-5251--OpmlOn as to 
the necessIty of rate-supported primary schools, and of compulsory att<>ndll.llce, 51~8, 
5139 5210-5!l15 5'l37--Suggesttons for Government encouragement to the trallung 
of pupil teachers for elementary scbools, bow thiS object may best he effected, 5140-
5146 

Imporulnce of lOtroducmg SCIentific leaching mto every enduwed or free grammar 
school, ParlIamentary powers bemg reqUired for Ihe purpose,5146--Statement as to 
the excellent effect 01 the introduction of sCIence teachmg 1000 tbe Manchester Free 
Grammar School, 5146-5148--Character ot' the elementary science teachmg tleslrable 
m prtmary schools, 6149, 5150. 

Proposition tbat the department at South KenslDgton should take active steps to 
100tiate aod propagat .. sCientific Instructlon throughout the country, 51,')2--Sug~estlons 
wlIh a vieW to l.be prOVISion of an ample supply of effiCient teacher. 111 SClen,'e, It being 
l,roposed not (0 malee the certificate an mdlspensable condition of Government aid, 5152-
5159--Expedlency of ext.endmg tbe definition as to the class of persons 10 respect of 
whom Government payment IS made, 5160-5166 

Proposed eslabhsbment of 11 number of hIgh-class SCIence scbools In tbe centres of 
mdustry, where the theorIes of sClence,rather tban t,chDical mstrulIlOn ID "menu,sbould 
be taught, faCilitIes deSIrable 10 sucb case for comb1Omg practice With theory, 5167 et 
8eg--Much more advanced character 01 the lDstructlOn to be ~Iven In the proposed 
schools than IS nOW!!IVen m eD<lIng sCience classes,5167 5184-5190--Advantsge 
ot admiSSion to the schools beIDg free, or of non una I fees only bemg charged,51!!4-519o. 

Argument as 10 the expediency of the btnte contrlbutmg towards the SCI en I tlic IDstrllC!lon 
not only of the artlzan c1as~ but of the Buddie class, on account of the benefits thereby to 
the nallonallDdustrJe8, and to tbe country at large, 5215-5237 5258,5259. 

W7zeeler, George H. Letter from Mr Wheeler, of the National School, Middleton, near 
Man~h'8tel, offermg sundry suggestIOns on the subject of sCience teachIng, App. 472• 

Whitworth, Josepll (AnalYSIS of hIS EYldence.)- Has had a Yery large experience a8 a 
mechalJlcal cngmeer, 1619-1621--Explanallon Ihat the prOVISIon of better foremen 
and managers \II the works Of mecbamcal engmeers IS the mam object of (he endowfflenll. 
propo.ed to be founded by Witness, 1622--Inkntlon tc. secllre by Ibe endow mente tbe 
combmatlOn of SClentlnc knowledge With practlca1 skill, 1622-1024. 1656-Very 
bmlled meana' at present/or obtaining theoretical knowl~dge m mecbumcal engmeermg', 
1625-1628 

Suggestions for IUstrucllng In the use of tool. young Lhlidr .. n attendlDg primary 
schools, 1629-1636-0utlme of Ibe lO.truotlon desltable to be J!.lven ID connection 
WIth mechanical engmeenng IR such places lUI Owens' Cullege, Manchester, 1637-1648 
--Expedl< nce of a profess", for speclallllstroctlon In cotton Dischmery at a college 10 

Manche.ter, 1645-1648--Concluslon 8S to Manchester being the best place for a 
college of meehan/cal en~we'mng, 1649, 1650--Vpry limited attendance of w,toes,'. 
forrmen or wOIkmen at th .. sCI .. nce cldsoes 10 MancbeSler or tbe SCience and Art De­
partment, 16,51-1 654--lncreaslDg number of 8Iudents at Owens' College, 1654, 16/)5-

Statemem showlDg the great Importance attached by WItness to theoretical knowledge 
10 foremen engm.ers, 1656. 1698-1704 - Question conslderecilUl to foreign competitIon 
m the manufitcture of maclllnery and tools supremacy still mallllemed by IbiS country 
thougb e;1'eat stndes have doubtless been made ID PruSSIa, BelgIum, 1«: •• 1656. 1698-
1704. 17'1l-1715. 1756-1786--DetalI..lD explanauon oftbe arrangementa pt'opooed by 

WItness 
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Report, 186B-conttnued. 

Wllilworth, Joseph. (AnalysIS of Ius EVidence )-contznued. 
witness for the practICal WOlkmg of hili scbeme of endowment, m the shape of scholar­
sblps and exhibitions for mechamcal SCience, 1657 et seq; 1800-1806 

Arranaement as to the exammatlOns for the scholarships bemg undertaken by the 
Commlt~ of Couocil on Education, 1666 1671 18oo-1805--SUi{gestlOn with a View 
to honorarv degrees being conferred on those who succeed In obtaining soholarshlps, 
1666-16b8--Expedlency of Government aId In the endownment of professors of 
engmeel~lIg and mechamcs, and towards the formatIOn of local colleges and mnsenms 
forsclentlhc I~structlon, 1668, 1669.1724-17311 178g-1796.1R06-1811. 

(Mr Cule )-E<planabon of the acbon to be taken by the Educallon Department m 
connection wltli Mr WhItworth's scholarships and exhibitIOns, and wltb the examination 
of the students, 1680-1691 • 

(Mr Wh,tuorth )-Probabdlty of the scbolarslllps bell1g gamed chiefly by artJzans who 
quahfy tl,emsel'ves for the theoretIcal exammatJ.on, 1692 1694--Prospect of some of 
toe scholarshIps bemg gaIned by young men taken by mechamcal engIneers as pupils or 
apprentices, 169'1, 1693 1733-174S--Efficlency of a .Iass of men called "machllle 
wen," employed by wllness In fim.bmg the machmes, 16g6, 1697 1704-1706--Selectlon 
of fOlemen clnefly from tbe artlzans themselves, 170R 1755 

8upenoraty of machmes or tools made by witness as compared Wltlt foretgn-made tools: 
Illustration of thIS at the Paruj Exhibition, 1711-1713 1771-1786--Probablllty of 

'artlzans at Manchester attendmg SCientific classes or mstltntlons m larger numbers, but 
for tbe amount of the fees, 1744-171i4--Imporlant lmprovem.nt mtroduced by witness 
In the manufacture of steel, so that guns made of thiS metal are supenor to any others yet 
made, 1756-1770--0bJectlon to model workshops as tbe means of lnstrnctmg boys In 
tbe use of tools, '797-1799 

Whltwo, til, Mr Commumcatlon from Mr Whitworth to the Secretary of the SCience and 
A.rt D~pal'tment, dated 4th May 1868, together WIth a memorandum, contammg sundry 
explanations and suggestions l't'latlve to hiS s-::holarshlps for mechamcal SCience, ~pp. 
433-435 

See also Mechanzcal Eng&nemng 

W.gan M.nUl{J School. Fallure of the mlOmg scbool at Wlgan adverted to and explamed, 
Iseln& 1404-1407. 

Woollen Manufacture EVIdence as to the character and extent of tbe Frencb and Ger­
man cumpetltion wIth nradford lD the woollen manufacture I conclusion that for the pre­
sent Bradford can hold Its own, Ripley 4157, 4168 41811. 41 86-4!Z26. 4'129-424'1. 4266-
4279--Advalltage to French manulacturers of woollens In there bemg no lmpOlt duty 
ID England, .b. 4!Z74-4'l79 

Want of SCIentific foremen a.nd managers In tbe woollen manulaeture In Scotland, more 
espeCially m the dyemg brancb, GuI7735-7742--Superior maclllnery and supenor 
woollen manufacture In many parts of the Contment as compared with thiS country, oWln8 
very mucb to the better facil,ties for SCIentific InstruCl10n, .b 7742 et seq --Larile 
ImportatIon of yams from BelgIum and Saxony mto Scotland,w. 775b, 7759 7810-7813. 
7816-7820. 

Woolley, The Rev Dr. JosepA (AnalysIS of hIS EVldence.)-Is Inspector General of the 
Scbool of Naval ArchItecture; has bad a long expenence In mathemancal education, 
1I993-300o---Was Prlllcipal of the School of Naval COD8tructlOn at Portsmouth, dnrmg 
Its eXistence from 1848 to 1853, 3001,3001l--Supphea sundry parhcul81's relative to 
the course ofmstruLtlon In thiS school, and Its great usefulness as legards the students 
who pussed throu~h It '\'Iant ot proper offiCial encouragement of the SChool, which led to 
Its abandonment, 3003-3017. 3027-3045. 

Establishment of the present School of Naval A.rchltect~re at South KenSIngton lQ 

1864; great want preViously relt for a supply of sCientIfically tramed men ID the dock­
yards, 3018-30'010-- Altendance of eighteen private pupils at the South KenslDgton 
school In 18b7, of whom su: were foreigners, aOIU-302a--Evldellce explanatory of 
the vanous branches of SOIentlfic instructIon at the school, respects 10 wblch some Im­
provement 18 deSirable, 3055-3091--Advantage If Legendre, or some otber book than 

( 'EuclId, '\'Iere used ID the teachlDg of geometry to beglDners, 3058-306a. 

Belter prepared state of the Admlfalty pupils than of the private pupIls who come to 
the South KensmgtoD school, 3092-309~Great Increase 01 ootb Admiralty and 
prlnte puplls SlDce tbe school was established. 3097-a099--Majorlty of the private 
puptla WlIo leave the school after one or two of the courses, 3100--System ofgrantmg 
diplomas, 3101-Explanauon aa to the total expense of the school, and the payment 
of fees by tbe pnpds, 310ll,3103. 3loll-SI0B-FaClhty given to tbe pravate puptls \0 
.'8It Ihe dockJanls, 3104. 3105. • 

4Jt-L L 3 Establishment 
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Report, 186t1-conlaa.d. 

Woolley, The Rev Dr. JOlq>lI. (ADaly8lB ofilia Ewleooe~d. 
Establishment of A naval school at each dockyard, 3101), 3110-ObJectton to work­

shops In dIrect connecbon with schools, 3111, ,3IlS- Honl'& of atudy of the pupIls at 
tbe Scbool of Naval ArChitecture, 31l4--Bad1y prepared state of tbe foreIgn pnplla, 
3 115-3117' • 

Workzng Clann. Behef as to the Impractlcablhty of any generallechOlal or scIentIfic 10-

structton of the workIng classes as a body, JenT .. n 2434 9436• 2439 2441. 2543-11551 
--Expediency of workmen receIVIng some scIentific InstructIon. Kltrorc 4920 '1957, 
4958-- Con<.iuslon as to the deuded UlIefulne$s (If sCIentIfic motructlen to chIld ...... of 
the worklDg classes, and to workmg men themselves, Lawlo. 6283-5293-ReadlOess 
eVinced by the work log classes In Edlllburgh to attent! SCIentific lectures, Irrespecltvely nf 
attractIve experIments, Maeadam 7600-7603 

Witness hands 10 a memorIal, dated m 1856, and stglled by 5,O~0 workmen in 
London, as showing tIle lllterest evmced by the masses In the questI~n of sClenblic m­
structlOn, Buc'kma.ler 8276; App 474. 

See also Arto;:am. Compulsory EJucahfAJ. Elemenlaf'JI mlAcatio". Em-
ployment of ChIldren. Fore'971 CompeliW.. Foremen and Mal/ager. 
Half-t.me System. Let:tureL Mecluiraacl 1mblutu. M.ddk and Upper 
Claue.. !aymellt on Results Scotland. 

Workdops ObJection to model .. orkshops as the means of lDstructmg boys III the use of 
tools, -Whitworth 1797-179g-1mportance attachod to workshop. u a mesns of lD­
slru.ctIOO, Jenln. !1!159-2.266. 2.52.2.-!15!16---Advantage of some lbeoreucal knowledge 
bemg acqUIred 10 aU pup". entering workshop .. Chfto71 t805--Suggestlon also for 
BhortelllDg the pupuage or apprentlceslup In Ihe workshop of those wbo show themselves 
thoroughly well prepared preViously, lb. 2805-2809 2817-2.8!13 

Objection to workshops 111 direct eonnec..tlon With schuols, Woolley 3111-3113-
Doubt as to WOI k.bops belng~ at all essentIal 10 ca.rtymg out sclentdic culture, Mo,eley 
3.7700-3773 3778-3i81--·Yalue ofpractlcai1OstruLtiOn 10 a workshop before a student 
goes to a sCience college' obJecllon to workshops attached to the colle ... ~., Pratt 6826-
5832 --' ObjectIon to workshops In connection WIth colleges of ~clence, Rumney 
6022-6024 6050-60 63. 

See also King', College, 6. Techmeal 1118lrUchtm. Ii 

Wright, John Sl,rrolJJ. (Analyslo 01 h,s EVIdence )-Is a manufacturer of buttoDs and 
dress'ornamentsa! BtrmJDgham: hBS beeD for more tban thIrty years pracl1cal1yacquaonted 
WIth the local metal worJ<.lDg trades, 6846-685o---CalculaboD that there are more ~han 
6,000 establtsbments or workshops In BlrwlDgham, In Dt'Al"ly aU of which metal 18 worked, 
the arl.JZaDB frequently be~oming small masters,6851-68/i4--&cepIlOnal Instances of 
Improvement 10 the method of workIng, oWIng very much to the want of SCIentIfic 
education 10 the foremen aDd artlzans, 6855-6859 

Gro .. lDg feehn!!; 10 th~ town as to the nOO880lty or Increased facilities of SCientIfic 
instruction, apathy Oil the subject, unlll recenLly. 6857-6859. 6866-6859· 69~7. 
Statement shOWIng the great decltne In many branches of manufacture, owmg t" the 
great Increase of foreIgn competitIOn, such decltne betng to some extent due to want of 
sCleDblic knowledge,6860-6865' 6884-6889--Verymadequate attentIon paId to scIentific 
InstructIOn In KlIIg Edward's Grammar School at BirmIngham, 6866--CaulIeII whIch 
account for the mannfacturers not sumetently encouragIng BCu!JIhfic InSbtutlOns, 
6866-6868. 

ClaIm of BirmlOgham and of other centres of lOdostry, to aId from Government 10 the 
establishment of 8Cl~nttfic Insl1tntlons or colleges, 6870-6873. 6q04-6g07 6913-6915. 
6928, 692g-Extent of SCIentific instructton gtven 10 Blrmlnl10am at the MIdland 
Institute aud at the Propnetary School, 61174-6883 6925--Elfect of the education 
clauses III the Labour Rel(uiabon Act and the Factory ExtenSIon Act, In throwlOg out of 
employment large numbers of chIldren at Birmmgham, 68go-689!1· 68g6, 6897-­
Obstades to the wc_ful operation of nIght schools attached to the manufadones, for 
SCIence classes, reference hereon to the bad attendance at a fonaer BIght scbool 
estabhshed by Wltnes.'I, 6893-6895- 6918-6924-

Great Importance of SCIentIfic knowledge to the large Dumber of SOlan manufacturers 
at Blrmmgham, 6898-6903 6916, 6!)I,-"-Expedleney of fae.lIhes for the SCIentIfic m­
strueUOD of the 1IlBDufactunn;; classes at the cheapest possible rate, 6904--Vanous 
sources .. hence the requued lsclhltes may be IIroVIded, 690,," 6g05--Verr hlLle now 
,jone by the State towards sCIence t<>achmg In BlrmlDgham. Sbelfield, Ire., 6906, 6907. 
6929. 

Approval of Kmg Edward's Fouodatloll eontnbutJOg to the estab\a;hmen, of a SCIence 
college In BIl'Dllngham, 6908--Advantage of a BCllence branch m the npper part 01 
Kmg Edward's Grammar S"hool, 6g0g-6g1S--ISlportaDce of a m_am, WIth proper 
lDstruments and apparatus, and oflectures by ellllDent men, 691a-6g15-

Expected 
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Report, 18V8--cont,nued. 

WMflht, John Sk,rrow (Analysis of his EVIdence )-continued 
Expected large attendance of students from surroundmg dlStrlcts at a college of 

science If established at B,rmlDgham, 6930, 6931. 6934, 6935.-(Mr F,eld )-Great 
benefit anticIpated from a central college at Blrmmgham for the dIstricts aronnd, very 
good attendance expected, 6932-6935 

Y. 

Yorksh,re Expfll'riatlOn as to the much smaller number of sCience schoofs and students in 
y orkshu e than In LancashIre, Don7lelly 548-557, 620, 621--Vauous branches of scIence 
tn whIch Wllness gives mstructlon at Huddersfield, Hahfax, IItc., Jarma,,,, 4445,4446 
--Large proportIon 01 witness's pupils under theodepartment belongmg to tbe workmg 
dass, mcreasmg number of these pupils,.b 4447-4450--Advantage If the artlzan 
classes 10 West· Y V1ks}me could obtalD sCleotdie mstruct\on In some c$'ntral school, 
wIth reference to their partIcular occopattons or mdustnes, .L. 4559 

InformatIOn relattve to the small number of sCIence schools or classes m Y orkshlte, 
to~etber With explanations as to the much more satisfactory position of LancashIre in 
thIs respect, Sales 5014-5043 5066-/)087 5092, 5093--StatelOent as to the scarcIty 
of duly quahfied sCience t.eachers ID York-hlTe, and as to the steps be .. g taken to supply 
this want,.b 5039-5047 5073-5077. 

Prejudice until lately 10 Yorkslure agamst rece1V1n~ Sid from the SCience and Art 
Department. Buckmaster 8223-8226 • 

See also Bradford. Hahfax Rlulders.field. Leeds. 

Z 

Zunch Pollltechnzc School. Very efficient tecbrucal mstructlon at Ibe ZurIch Polyte('hDlc 
School, SImilar IllsbtubonB bemg much wanted IQ thIs country, Carpenter 2040-2044-
2071-2074. 2083-2087--Parttculars relatlVe to the system of mstructlOn at Ihe ZUrich 
Polytechmc School. and the aSllngements geoerally for the workmg of the IIlslltuuon; 
verv complete and efficlent,character of the Instructlon, Jenlun 2355-2375--Support 
of the ZurIch school by a Government gtant, whIlst the maJoflty (If the students are 
foreigners, 2363-'1366 ~510, 2511--Admlrable character oftbelaboratones, ./).2366 
--Small receIpts of the school from fees as compared WIth the aid receIved from 
the State, Frankland 8092, 8093 
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